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Abstract

PEERS® for Preschoolers (P4P) is a social skills group program for young autistic children and their caregivers, which
provides everyday tools for interacting and communicating with others. Twenty-two caregiver-child dyads participated
and completed pre-treatment, post-treatment, and follow-up measures (4—16 weeks after). Using single-subject analyses to
examine social skills, 60% demonstrated post-treatment improvement, and 53.85% demonstrated follow-up improvement.
Regarding a secondary outcome of behavioral difficulties, 33.33% demonstrated post-treatment reduction, and 7.69% dem-
onstrated follow-up reduction. Using regressions, autistic traits predicted outcomes; fewer social communication difficul-
ties predicted both greater social skills and fewer behavioral difficulties at post-treatment, while fewer repetitive behaviors
predicted fewer post-treatment and follow-up behavioral difficulties. These results preliminarily demonstrate the benefits

of P4P and how autistic traits may impact P4P outcomes.
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Introduction

Social skills, socially acceptable learned behaviors that
allow for positive interactions (Gresham et al., 2011), are
a common treatment target for autistic' individuals (Gates
et al., 2017). Social differences are a fundamental aspect
of autism spectrum disorder (ASD), with three primary

! Based on work from Kenny et al., (2016) and Bottema-Beutel et al.,
(2020) we use identity-first language and have adjusted terminology
to minimize potentially ableist terms. Potentially ableist terms (i.e.,
problem behaviors, autism symptoms) were minimally used and only
to refer to the measure scales or diagnostic criteria.
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areas: nonverbal communication (e.g., differences in eye
contact), social-emotional reciprocity (e.g., reduced turn-
taking in conversation), and development/maintenance of
relationships (e.g., difficulties making friends; American
Psychiatric Association, 2013). Variations in social com-
munication are often evident in early development (Paul,
2003). The second diagnostic domain, restricted and repeti-
tive behaviors (RRB; APA, 2013), has been linked to social
communication differences, such as perseverating on top-
ics of interest, as well as increased behavioral difficulties
(Factor et al., 2016; Ray-Subramanian & Weismer, 2012).
Although several treatment avenues exist for targeting
social skills, few group-based didactic social skills inter-
ventions for young highly-verbal autistic children exist.
Given that childhood is a critical period for social-emo-
tional development (Nelson et al., 2019; Tottenham, 2017),
and recent evidence suggesting that preschool-age may be
a specific turning point for autism-related outcomes (e.g.,
autistic trait levels, language, cognitive, and adaptive skills;
Georgiades et al., 2021), social skills group interventions
may be particularly helpful at this age. Literature on care-
giver influences on social-emotional development (Gee et
al., 2014) suggests that a caregiver-mediated intervention
may be especially beneficial. Moreover, targeting social
skills at young ages may have positive short- and long-term
effects on social functioning and well-being outcomes (Wat-
kins et al., 2015). Thus, the present study aimed to examine
child outcomes following a caregiver-mediated social skills
group intervention for autistic children ages 47 years, Pro-
gram for the Education and Enrichment of Relational Skills
(PEERS®) for Preschoolers (P4P; Park, Moulton, & Laug-
eson, 2022). Further, considering the links between autistic
traits and social and behavioral difficulties (i.e., external-
izing, bullying, hyperactivity/inattention, and internalizing
difficulties; Gresham & Elliot, 2008), and work elucidating
positive secondary outcomes of PEERS® programs at older
ages (Factor et al., 2022a; Hill et al., 2017; Mandelberg et
al., 2014; Lordo et al., 2017; Schiltz et al., 2018; Schohl et
al., 2014; Yoo et al., 2014), we aimed to examine the role
of core autistic traits (as measured by the Social Respon-
siveness Scale-2; SRS-2; Constantino, 2013; Constantino &
Gruber, 2005) as predictors of intervention outcomes.

The preschool years are crucial for shaping autism-
relevant outcomes (Georgiades et al., 2021). Social skills
group interventions delivered at this young age may ame-
liorate social and behavioral difficulties. Despite the impor-
tance of this developmental period, reviews of group-based
social skills interventions for autistic children under the
age of 6 years has been limited (Gates et al., 2017; Kaat
& Lecavalier, 2014), in contrast to work on one-to-one
interventions targeting social communication using applied
behavior analysis techniques (Gunning et al., 2019). Of the
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few social skills group interventions developed for young
autistic children, existing literature has emphasized the
importance of didactic training, behavioral approaches, and
feedback (Leaf et al., 2017; Murdock et al., 2013; Radley
et al., 2015). Few manualized social skills group interven-
tions for young autistic children are currently available, and
only a handful of group-based programs explicitly address
the development of social skills as a primary intervention
target (DeRosier et al., 2011; Lord et al., 2005; Reichow
& Volkmar, 2010; White et al., 2007; Wolstencroft et al.,
2018). Moreover, the benefit of caregiver-mediated inter-
ventions has been highlighted, as incorporating caregiv-
ers can aid in generalizability, maintenance of skills, and
individual and caregiver/family outcomes (Factor et al.,
2019; Klinger et al., 2013; Pacia et al., 2021; Trembath et
al., 2019). However, despite this emergent work, patterns
of and expectations for general outcomes for young autistic
children following social skills group interventions remains
largely unknown.

Two common outcome measures of social skills group
interventions in autistic youth are the Social Skills Improve-
ment System (SSiS; Gresham & Elliott, 2008; Gresham et
al., 2011) and Social Responsiveness Scale-2 (SRS-2; Con-
stantino, 2013; Constantino & Gruber, 2005). Wolstencroft
and colleagues (2018) conducted a systematic review and
meta-analysis of outcomes of group-based social skills
interventions for autistic people (ages 6—25 years) and found
moderate effects in social skills improvement, though not
in behavioral difficulties (i.e., internalizing, externalizing,
hyperactivity, bullying) as indicated by the SSiS. Addition-
ally, these interventions had large effects in decreasing both
RRB and social communication difficulties, as indicated by
the SRS-2 (Wolstencroft et al., 2018). This finding of reduc-
tion in RRB following social skills has been commonly
found and considered a secondary effect of the intervention
(Bauminger, 2002; Lee et al., 2007; Loftin et al., 2008). As
Wolstencroft and colleagues (2018) included results from
social skills group interventions for autistic people ages
6-25 years, it is important to examine whether these pat-
terns in intervention outcomes generalize to younger autis-
tic samples.

One of the only evidence-based caregiver-mediated social
skills interventions for autistic adolescents and young adults
is PEERS® and it has recently been adapted for younger
children ages 47 years (Park et al., 2022). PEERS® uses
a cognitive-behavioral approach to enhance social func-
tioning and teaches ecologically valid skills which can be
used to make and keep friends (Laugeson & Park, 2014).
PEERS® includes a structured autistic client group, with a
separate simultaneous caregiver group where caregivers dis-
cuss psychoeducation, social skills, and strategies for social
coaching in everyday life. Multiple clinical and randomized
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controlled trials (RCT) have demonstrated effectiveness
with autistic adolescents (Laugeson et al., 2009, 2012; Van
Hecke et al., 2013; Yoo et al., 2014) and young adults (Gant-
man et al., 2012; Laugeson et al., 2015), and maintenance
of treatment gains one-to-five years following intervention
(Mandelberg et al., 2014). Thus, the ecological validity has
been supported in these previous studies. P4P highlights the
same tenets of PEERS® for Adolescents and Young Adults
but presents them in a more developmentally appropriate
manner (i.e., using puppets, songs, and games to aid in
social skill development). Further, while the caregiver train-
ing component continues to be emphasized in P4P, there is
an added caregiver-coached play at the end of each session,
which allows caregivers to engage in the skills taught and
the opportunity to be coached by a clinician on their own
social coaching skills. Initial P4P findings have suggested
generally positive outcomes for both child and family/care-
givers (Factor et al., 2022b, c; Park et al., 2022). Further,
evidence suggests sustained long-term outcomes one-to-five
years following P4P, especially in social domains (Tripathi
et al., 2021). While results are promising, further research
is needed on the efficacy of P4P. Although emerging work
on P4P has primarily examined social skills and caregiver
outcomes, no work to date has examined secondary effects
(i.e., behavioral difficulties and RRB) and predictors of P4P
outcomes.

There is also a need for theory-driven predictors of treat-
ment outcomes for autistic people (Klinger et al., 2020;
Vivanti et al., 2014). For example, evidence-based treatment
decisions can be facilitated by identifying mechanistic path-
ways by which certain autistic traits may influence primary
(i.e., social skills improvement) and secondary outcomes
(i.e., reduction in behavioral difficulties). The social moti-
vation hypothesis of autism provides a theoretical frame-
work for linking social communication aspects of autism to
social skills outcomes (Chevallier et al., 2012; Clements et
al., 2018; Dichter, 2018), such that atypical early reciprocal
social interactions (e.g., social smiling, eye contact, orient-
ing) may have cascading effects on later social functioning
(Farroni et al., 2002; Messinger et al., 2001). As autistic
children age, social skills difficulties emerge, including dif-
ficulties in understanding social pragmatics, perseverative
speech, and difficulties in emotion regulation, expression,
and understanding (White et al., 2007). Moreover, autistic
youth spend less time interacting with peers, have lower
quality exchanges (Lord & MagGill-Evans, 1995; Sigman &
Ruskin, 1999), and report fewer friends and more loneli-
ness compared to controls (Bauminger et al., 2003; Kasari et
al., 2011). Lack of close reciprocal friendships can deprive
autistic youth of the positive and protective effects of friend-
ships on well-being (Chu et al., 2010; Schiltz et al., 2021).
Thus, social skills, which facilitate opportunities for making

and keeping friends, may provide an avenue to buffer this
effect. Further, understanding how core autistic traits impact
intervention outcomes may aid in bolstering intervention
effects.

Although the social motivation hypothesis was previ-
ously thought to be specific to diminished social interest,
this lack of attention to social information and preference
toward nonsocial information may have cascading effects
on the emergence of RRB (Antezana et al., 2015; Sasson
& Touchstone, 2014). For example, RRB, which spans ste-
reotyped behavior, self-injurious behavior, insistence on
sameness, restricted interests, and sensory difficulties, has
been theorized to have underpinnings in cognitive inflex-
ibility (Condy et al., 2019; Kenworthy et al., 2009; Scarpa et
al., 2021). Difficulties in cognitive flexibility, which under-
lie RRB, may in part, impact various types of social skills
(i.e., generalizability of social skills to new settings/people)
and behavioral difficulties (e.g., anxiety, outbursts, opposi-
tionality; Antezana et al., 2019; Hollocks et al., 2021). For
example, a recent study uncovered that increased insistence
on sameness, repetitive sensory-motor, and self-injurious
behavior were each uniquely associated with diminished
social skills in autistic toddlers (Chaxiong et al., 2021).
Moreover, Neuhaus and colleagues (2019) found that greater
self-injurious behavior impacted the relationship between
diminished social motivation and diminished social skills.
As such, the presence of these links between facets of RRB
and social skills further supports their intertwined nature.
RRB has also been found to impact several emotional and
behavioral difficulties. Although certain facets of RRB (i.e.,
restricted interests, stereotyped behavior) bring value to
autistic people’s lives (Grove et al., 2018) and play a role in
self-soothing (Gabriels et al., 2013; Kapp et al., 2019), very
high levels of RRB have frequently been linked to dimin-
ished quality of life (de Vries & Geurts, 2015; Oakley et
al., 2020; Steensel et al., 2012) and increased co-occurring
psychiatric symptomatology, including anxiety and opposi-
tionality (Duvekot et al., 2018; Stratis & Lecavalier, 2013).
These findings are consistent with work indicating that high
levels of insistence on sameness and self-injurious behavior
are associated with greater internalizing difficulties (Factor
et al., 2016; Gotham et al., 2013; Muskett et al., 2019; Rus-
sell et al., 2019; Uljarevié et al., 2017) and that greater RRB
has a strong association with emotion dysregulation (Sam-
son et al., 2014). Moreover, recent longitudinal work in
autistic children found that those with greater RRB were at
risk for greater emotion dysregulation across time (Greenlee
et al., 2021). Thus, RRB and social, emotional, and behav-
ioral difficulties may be tightly intertwined for young autis-
tic children, and social skills interventions at this age may
have positive downstream effects.

@ Springer
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Table 1 Participant characteristics

Measure N Minimum Maximum M SD
Caregiver Age (years) 22 27 42 36.13 5.14
Child Age at Intake (years) 22 3 7 4.95 1.05
ADOS-2 (comparison Score) Mod 2=5 10 6.94 1.86
Mod 3=13
KBIT-2 1Q Composite 22 76 127 100.86 14.52

Building on this literature and using the SSiS and SRS-2,
the present study aimed to (1) determine whether P4P pro-
duced improvement in social skills, and reduction in behav-
ioral difficulties, social communication difficulties, and
RRB, and (2) examine whether core autistic traits impacted
improvement in social skills and reduction in behavioral
difficulties at post-treatment and follow-up. Specifically, we
planned to use an individual outcome approach (Jacobson
& Truax, 1991), which has commonly been used in inter-
vention research with autistic samples (Conner & White,
2018; Factor et al., 2022c; White et al., 2015, 2016), as it
can aid in the understanding of heterogeneous outcomes and
account for imprecise measurement. Further, considering
the links between core autistic traits and social and behav-
ioral difficulties, we hypothesized that fewer RRB would
predict fewer behavioral difficulties (i.e., externalizing, bul-
lying, hyperactivity/inattention, and internalizing difficul-
ties, excluding RRB items) at post-treatment/follow-up, and
that fewer social communication difficulties would predict
greater social skills at post-treatment/follow-up.

Method
Participants

Participants were recruited via multiple methods (e.g., clin-
ics, registries, schools, caregiver support groups, resource
centers) from fall of 2017 through fall of 2019. Twenty-
seven caregiver/child dyads enrolled in this study. Five
dyads were excluded for reasons listed below. Thus, 22
caregiver/child dyads (13 boys; 77.3% White) completed
P4P (> 60% attendance) across six groups (three groups in
Blacksburg, Virginia and three groups in Atlanta,Georgia).
Children were 4-7 years (M=4.95, SD=1.05) at the start
of treatment. Eligibility criteria for children included: (1)
previous ASD diagnosis, confirmed by the Autism Diagnos-
tic Observation Schedule, Second Edition (ADOS-2; Lord
et al., 2012), (2) an Intelligence Quotient (IQ)>70 on the
Kaufman Brief Intelligence Test-2 (KBIT-2; Kaufman &
Kaufman, 2004), (3) reported urinary continence, (4) ability
to tolerate a group setting, which included playing games
and singing songs, and (5) English fluency. Participants
were excluded if there was presence of an active medical
problem, psychiatric concerns, physical aggression, or if
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Table 2 Descriptive statistics

Variable Percentage ()
Child Sex
Male 59.1 (13)
Female 40.9 (9)
Caregiver Sex (completed measures)
Male 36.4 (8)
Female 63.6 (14)
Location
Blacksburg, Virginia 54.5 (12)
Atlanta, Georgia 45.5 (10)
Child Ethnicity
Black 9.1(2)
Asian 4.5(1)
White 77.3 (17)
Mixed Race 4.5 (1)
Other 4.5(1)
Approximate Yearly Household Income
< $10,000 4.5(1)
$10,000-$25,000 9.1(2)
$25,000-$50,000 4.5(1)
$50,000-$75,000 9.1(2)
$75,000-$100,000 9.1(2)
$100,000-$200,000 22.7(5)
$200,000+ 9.1(2)
Did not report 31.8(7)

Highest Level of Schooling Completed by Caregiver

Graduated High School  13.6 (3)
Graduated Trade School  13.6 (3)
Associate’s degree 4.5(1)
Bachelors/4-year degree  13.6 (3)
Graduate School 36.4 (8)
Did not report 18.2 (4)

the child was unable to stay on current medication during
treatment.

Five dyads were excluded from data analyses. One dyad
was eligible but could not participate due to time commit-
ment; three dyads dropped out of treatment due to: medi-
cation changes, psychiatric concerns, and child health
difficulties. Thus, our attrition rate was 14.81% (4/27).
Finally, the fifth dyad was excluded, as the dyad completed
P4P due to general social skills difficulties, though the child
did not meet ASD criteria. There were two drops in Virginia
and two drops in Georgia. Participant characteristics and
demographics are presented together as no differences were
found across sites/groups (Tables1 and 2).
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Procedure

Preliminary eligibility was assessed via phone screen with
caregivers. At pre-treatment, caregivers provided written
consent and children provided verbal assent. Pre-treatment
assessment determined child eligibility, using the ADOS-2
and KBIT-2. These sessions lasted approximately one hour
and 30min. Caregivers completed the SRS-2 (Constantino
& Gruber, 2012) and SSiS (Gresham & Elliot, 2008) at pre-
treatment, post-treatment, and at follow-up (4—16 weeks
after treatment completion). A total of six groups were
conducted. Two groups met once per week with follow-
up at 16-weeks, and four groups met twice per week with
follow-up between four-to-six weeks. Although group fre-
quency varied, the number of sessions and hours engaged
in intervention remained the same. Consistent caregiver
attendance was encouraged and some families had two care-
givers attend some sessions. However, the same caregiver
filled out data at each timepoint. Data were analyzed and
collapsed across groups as outcomes did not differ between
group variations. Approval for this study was granted by the
Institutional Review Boards of [Virginia Tech, Emory Uni-
versity, and Children’s Healthcare of Atlanta].

P4P Treatment. The format for groups followed the
unpublished P4P manual, made available by the UCLA
PEERS® Clinic. P4P integrates elements from empiri-
cally supported social skills intervention established by the
UCLA PEERS® program (Laugeson et al., 2009; Lauge-
son & Park, 2014). Groups consisted of 16 one hour and
30min sessions that met either once or twice per week. Each
P4AP group consisted of two-to-five children with four-to-
seven student clinicians. All clinicians were trained on P4P
through a one-day intensive training, receipt of materials,
and case conference meetings before each session. Group
leaders included psychology doctoral students, psychol-
ogy master’s students, and undergraduate students pursu-
ing their bachelor’s degrees. Groups were supervised by an
advanced graduate student clinician and licensed clinical
psychologist.

P4P was adapted from the adolescent and young adult
versions of the PEERS® to target developmentally appro-
priate social skills for young autistic children (e.g., listening
to and following directions, greeting friends, sharing and
giving turns, keeping cool, being flexible, asking friends
to play, transitioning activities, maintaining appropriate
body boundaries). Skills were taught through play activities
including a live puppet show and games for rehearsing and
reinforcing newly learned skills. While children participated
in group instruction, caregivers engaged in a parallel group
where they learned social coaching skills and reviewed
homework assignments to individualize the successful utili-
zation of skills. As part of the developmental adaptation, the

last 30minutes were devoted to caregiver-coached play, in
which caregivers provided social coaching to their children
during in-group dyadic playdates. Simultaneously, caregiv-
ers received in-vivo performance feedback on their social
coaching from a clinician seated next to them.

Community Involvement. The autistic community and
autism allies (i.e., parents and caregivers) were involved
in the development of the intervention during stakeholder
focus groups with program developers and the implementa-
tion of the current study through ongoing feedback regard-
ing feasibility of group meetings (e.g., consistency and
timing of meetings, locations). Further, the PEERS® devel-
opers have a history of involving autistic self-advocates and
stakeholders in the development and testing of all PEERS®
programs.

Measures

Social Responsiveness Scale, 2nd Edition (SRS-2; Con-
stantino & Gruber, 2012). The SRS-2 is a 65-item ques-
tionnaire used to measure the level of autistic traits. This
questionnaire was used to measure social communication
difficulties and RRB. Caregivers were asked to rate each
item on a four-point scale from “1” (Not True) to “4”
(Almost Always True). Higher T-scores indicate greater
autistic traits. Social Communication Impairment (SCI)
Index and RRB Index T-scores were used in the analyses.
Cronbach’s alphas for total SCI and RRB T-scores at pre-
treatment (a=0.96/0.88), post-treatment (0=0.97/0.91),
and follow-up (a=0.96/0.86) were in the good-to-excellent
range.

Social Skills Improvement System (SSiS; Gresham &
Elliot, 2008). The parent version of the SSiS is a 79-item
measure used to assess social skills and behavioral dif-
ficulties. The SSiS Social Skills Scale is composed of
seven subscales: Communication, Cooperation, Assertion,
Responsibility, Empathy, Engagement, and Self-Control.
The SSiS Problem Behaviors Scale is composed of five
subscales: Externalizing, Bullying, Hyperactivity/Inatten-
tion, Internalizing, and Autism Spectrum. Caregivers were
asked to rate each item on a four-point scale ranging from
“0” (Never) to “3” (Almost Always). Higher scale scores
indicate better social skills or more severe behavioral dif-
ficulties. For the single subject analysis we used T-scores, as
reliability measures from literature are required for calcula-
tions. For regression analyses, total raw scores were used
as we did not want to include covariance related to autis-
tic traits in the Problem Behaviors scale. Thus, to ensure
our results were capturing problem behaviors, we modified
scores for the Problem Behavior scale to exclude items
from the Autism Spectrum subscale. Cronbach’s alphas for
this sample were in the acceptable-to-good range for the
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Social Skills and Problem Behaviors scales at pre-treatment
(a=0.81/0=0.90), post-treatment (a=0.82/a=0.87), and
follow-up (0=0.76/0=0.84).

Statistical Analysis Plan

Single-Subject Analysis (Aim 1). A reliable change index
(RCI) was calculated for each subject to determine within-
subject change relative to within-person measurement error
for social skills, behavioral difficulties, SCI, and RRB. RClIs
reflect the magnitude of change above and beyond standard
error. RCI calculations were completed by dividing the dif-
ference of scores between two timepoints by the standard
difference, which includes test-retest reliability and standard
deviation of the original measure (Jacobson & Truax, 1991).
The test-retest reliabilities and standard deviations used to
compute the standard difference score were obtained from
the literature. If test-retest reliability was not previously
reported, then Cronbach’s alpha from the literature was
used in place. RCI values above/below 1.96 are suggested to
infer statistically significant and meaningful change within
participants. For social skills: positive RCI scores indicated
improvement and negative RCI scores indicated deteriora-
tion. For behavioral difficulties, RRB, and social communi-
cation difficulties: negative RCI scores indicated that scores
decreased, suggesting improvement, while positive RCI
scores indicated an increase, suggesting deterioration.

Regression Analyses, including Missing Data, and
Imputation (Aim 2). As the sample size of participants that
completed the treatment is small (n=22), analyses were
completed to examine missing data and determine whether
imputation methods were appropriate to use on the partici-
pants who had missing data at post-treatment (n=7; 31.82%
missing) and follow-up (n=9; 40.91% missing). A Little’s
Missing at Completely Random (MCAR) Test was com-
pleted to determine whether data were missing at random,
such that a significant p-value indicates that data is not miss-
ing at random. An insignificant result suggests that mean
and variance of the overall sample from the complete cases
can be used to estimate missing cases. This method has been
used for treatment studies with small sample sizes (i.c.,
Chenausky et al., 2018; Rose et al., 2020). Linear regres-
sions were conducted to examine whether core autistic traits
at pre-treatment predicted post-treatment and follow-up
social skills and behavioral difficulties. Standardized f coef-
ficients are noted in the results section, while unstandard-
ized b coefficients are reported in the tables. Additionally,
we used a Bonferroni correction of p <.025 to account for
multiple comparisons of each SRS-2 scale on each outcome
of interest for each time point.
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Results
Individual Outcomes

RCI results are presented in Table3. Regarding the pri-
mary outcome of the intervention, social skills, we found
that 60% (9/15) of children demonstrated improvement at
post-treatment, and 53.85% (7/13) of children demonstrated
improvement at follow-up. Regarding secondary outcomes
of the intervention (i.e., behavioral difficulties, social com-
munication difficulties, and RRB), we found that 33.33%
(5/15) of children demonstrated reduction in behavioral
difficulties at post-treatment, and 7.69% (1/13) of children
demonstrated reduction at follow-up. Regarding social
communication difficulties, 2.25% (1/16) of children dem-
onstrated reduction at post-treatment, and 18.75% (3/16)
of children demonstrated reduction at follow-up. Regard-
ing RRB, 25% (4/16) of children demonstrated reduction at
post-treatment, and 31.25% (5/16) of children demonstrated
reduction at follow-up.

Predictors of Post-Treatment Outcomes

Results from the Little’s MCAR test revealed that data were
missing at random, *(42)=40.53, p=.54, thus, imputa-
tions were appropriate for analyses (Table4). Pre-treatment
social communication difficulties and RRB were separately
used to predict post-treatment social skills and behavioral
difficulties. Lower pre-treatment social communication dif-
ficulties significantly predicted greater social skills at post-
treatment, f = -0.73, t = -4.81, p<.001, and accounted for
54% of the variance in post-treatment social skills, R?=0.54,
F(1,20)=23.13, p<.001. Lower pre-treatment social com-
munication difficulties significantly predicted lower behav-
ioral difficulties at post-treatment, f=0.49, 1=2.48, p =. 02,
and accounted for 24% of the variance in post-treatment
behavioral difficulties, R*=0.24, F(1, 20)=6.16, p=.02.
Pre-treatment RRB did not predict social skills at post-
treatment (p >.13). Lower pre-treatment RRB significantly
predicted lower behavioral difficulties at post-treatment,
£=0.45,t=2.25, p =. 04, and accounted for 20% of the vari-
ance in post-treatment behavioral difficulties, R*=0.20, F(1,
20)=5.06, p=.04.

Predictors of Follow-Up Outcomes

Pre-treatment social communication difficulties and RRB
were separately used to predict follow-up social skills and
behavioral difficulties. No significant effects were found for
pre-treatment social communication difficulties on follow-
up social skills or on behavioral difficulties (ps>0.10).
No significant effects were found for pre-treatment RRB
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Table 3 Single-subject analysis for Pre/Post and Pre/Follow-up

Participant SRS-2 SSiS
SCI Index RRB Index Social Skills Behavioral Difficulties
Pre/Post Pre/Follow-up Pre/Post Pre/ Pre/Post Pre/Follow-up Pre/Post Pre/Follow-up
n=16 n=16 n=16 Follow-up n=15 n=13 n=15 n=13

n=16

1 0.63 -1.10 -2.83% -4.48% 2.44% 4.69*% -1.07 0.46

2 -1.72 -3.00%*

3 -0.16 -0.63 -1.073 -1.88 2.10% 3.46%* 0.91 0.75

4 -0.65 -1.47 -0.68 -0.68 -1.75 -0.99 1.61 1.77

5 -0.15 -0.29 2.95 1.34 3.14% 4.19* 437 3.02

6 -1.17 -3.76%* 4.20* -1.41

7 -4.54% -5.89% 3.46* -2.30%*

8 0.58 0.00 0.49 1.41

9 -3.60% -2.50* -2.68* 0.00 3.49% 7.66* 0.00 0.00

10 -0.78 -1.18 0.74 -0.31

11 0.16 0.00 0.35 -3.21%*

12 -1.56 -2.19* -0.24 1.18 4.71* 6.42* -1.96* -0.75

13 1.14 0.00 4.09 0.68 0.87 1.73 -0.71 0.18

14 -0.44 0.00 -1.07 1.07 -1.05 0.49 0.00 -0.30

15 0.78 0.63 3.76 3.76 -0.35 0.00 2.72 1.35

16 0.16 0.00 -1.46 0.00

17 0.98 -0.34 6.49* 2.47

18 -0.31 -2.36% 8.11%* -1.96*

19 0.33 0.00

20 -0.16 -0.63 -1.65 -0.47 8.59% -2.72%

21 1.47 -0.49 -4.77* -2.05% 10.54%* -5.48%

22

Note: Reliable change indices were calculated for Pre/Post and Pre/Follow-up. Significant values (*) are +/- 1.96

Table 4 Regression coefficients for core autistic traits predicting post-treatment and follow-up outcomes

Effect b b SE 95% Confidence Interval t p

Lower Limit Upper Limit
Post-Treatment Outcomes
Social Skills
Intercept 130.05 12.39 10.50 <0.001%%**
SCI -0.83 0.17 -1.16 -0.50 -4.81 <0.001%%*
Intercept 100.73 19.33 5.21 <0.001%**
RRB -0.38 0.25 -0.87 0.11 -1.55 0.14
Behavioral Difficulties
Intercept -2.39 16.20 -0.15 0.88
SCI 0.56 0.22 0.13 0.99 2.48 0.02*
Intercept -4.11 18.60 -0.22 0.83
RRB 0.53 0.24 0.06 1.00 2.25 0.04*

Follow-up Outcomes
Social Skills

Intercept 96.29 14.92 6.45 <0.001%**
SCI -0.35 0.21 -0.76 0.06 -1.67 0.11
Intercept 72.30 17.90 4.04 <0.001%**
RRB -0.008 0.23 -0.46 0.44 -0.04 0.97
Behavioral Difficulties

Intercept 17.40 15.02 1.16 0.26

SCI 0.29 0.21 -0.12 0.70 1.41 0.18
Intercept 0.38 15.50 0.03 0.98

RRB 0.49 0.20 0.10 0.88 2.47 0.02*

Note. Total N=22. Imputation used for 7 participants at post-treatment, and 9 participants at follow-up
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on follow-up social skills (p>.96). Lower pre-treatment
RRB significantly predicted lower behavioral difficulties
at follow-up, f=0.48, t=2.47, p=.02, which accounted for
23% of the variance in follow-up behavioral difficulties,
R*=0.23, F(1, 20)=6.08, p=.02.

Discussion

This study aimed to examine the preliminary child out-
comes of P4P on social skills, behavioral difficulties, social
communication difficulties, and RRB, and further examine
whether core autistic features predicted treatment outcomes.
Results indicated social skills improvement as measured by
the SSiS for the majority of participants at post-treatment,
which were sustained for about half at follow-up. Regarding
behavioral difficulties as measured by the SSiS, one-third of
participants had a reduction at post-treatment, though these
gains were generally not sustained at follow-up. Although
P4P does not specifically target autistic traits, a small sub-
set of participants showed reductions as measured by the
SRS-2. Together, these findings generally support positive
P4P effects on child outcomes. Regarding the role of core
autistic features on social skills and behavioral outcomes,
less social communication difficulties predicted both greater
social skills and less behavioral difficulties at post-treatment
but not follow-up, while less RRB predicted less behavioral
difficulties at both post-treatment and follow-up. Thus, core
autistic traits may differentially impact P4P post-treatment
and follow-up outcomes.

Within the broader literature of group-based social
skills interventions for autistic people (ages 6-25 years)
using the SSiS, moderate effects have been found for social
skills improvement, though reductions in behavioral dif-
ficulties following treatment have not been consistently
reported (Wolstencroft et al., 2018). Although we found
that young autistic children generally demonstrated social
skills improvement following P4P and maintained social
skills, only a subset of participants demonstrated reductions
in behavioral difficulties and these changes were generally
not sustained. These findings are generally consistent with
previous studies on P4P (Factor et al., 2022b, c; Park et al.,
2022; Tripathi et al., 2021).1t is important for future work
to examine both child and parent factors that impact sus-
tenance of treatment gains. For example, recent work has
demonstrated that parental broader autism phenotype char-
acteristics (i.e., parental pragmatic language, rigidity) are
linked to poorer child emotion regulation and inhibitory
control, and thus, these factors may impact sustenance or
generalizability of skills (DeLucia et al., 2021). More work
is needed in uncovering predictors, mediators, and modera-
tors of P4P outcomes.

@ Springer

Although the SRS-2 measures autistic traits, this measure
has historically been used as an outcome measure of social
skills interventions as it captures social communication dif-
ficulties that are common in autistic people and relevant
in this context. Importantly, although we use the SRS-2,
the aim of P4P is not to diminish autistic traits, but rather
to teach a set of ecologically valid skills related to social
responsiveness that can be used if desired. Our results indi-
cated that only a small subset of participants improved on
the SRS-2, which is inconsistent with previous P4P papers
that found significant reductions at post-treatment (Park et
al., 2022; Tripathi et al., 2021), and reports of large effects
in reductions of autistic traits following group social skills
interventions more broadly (Wolstencroft et al., 2018). Our
conflicting results may be explained by work suggesting that
the SRS-2 is a screening measure, which may not be sensi-
tive to change or appropriate to use as a treatment endpoint
measure (Anagnostou et al., 2014). Finally, although previ-
ous literature has found large effects for the SRS-2, recent
intervention work has illustrated that large group-level
effects do not always translate to most people getting bet-
ter, further emphasizing the need for individual outcomes
(Jensen & Corralejo, 2017).

In considering processes of effect in P4P, it is perhaps the
unique focus on teaching social rules and concrete steps of
social behavior that may have contributed to the observed
benefits. Increased social competence coupled with social
engagement may result in a positive feedback loop, such
that there are increasingly successful social interactions,
which may reduce future social apprehension. Consistent
with studies highlighting the positive impact of including
caregivers in interventions (McConachie & Diggle, 2007),
caregiver involvement may have bolstered positive out-
comes. Caregivers, who served as active social coaches,
practiced skills in socially safe settings, potentially mitigat-
ing difficulties through repeated practice. These repeated
opportunities might have enhanced generalization of skills,
while also increasing social competency in children.

The behavioral principles used to teach social skills in
P4P are similar to positive approaches of parent-child inter-
action training (Eyberg & Matarazzo, 1980; Michelson et
al., 2013), such that there is a dual reinforcement sched-
ule, which allows for positive reinforcement of child social
skills from caregivers, and of caregiver facilitation from
clinicians. This reinforced interaction may generalize to
other behaviors. Thus, although P4P targets social skills,
the caregiver-child interaction may generalize to behav-
ioral difficulties. For example, self-regulation and emo-
tion regulation may be particularly relevant to some P4P
modules (e.g., body boundaries, giving and taking turns,
keeping cool)which are associated with behavioral difficul-
ties. Future work should focus on how child emotion- and
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self-regulation impacts outcomes, especially considering
work demonstrating that co-occurring ADHD may nega-
tively impact social skills intervention outcomes (Antshel et
al., 2011) and that self-regulation impacts friendship quality
and loneliness in autistic children (Nuske et al., 2021).

Understanding how core autistic traits impact treatment
results allows for researchers and clinicians to better empha-
size certain components of treatments for different people in
order to maximize treatment gains. This approach is par-
ticularly important considering the heterogeneity of autistic
people. Our findings revealed that core autistic traits may
differentially impact outcomes. Interestingly, greater RRB
predicted both greater post-treatment and follow-up behav-
ioral difficulties. These initial findings elucidate that young
autistic children who present with high RRB may also have
more long-lasting behavioral difficulties, which is consistent
with longitudinal work in autistic children (Greenlee et al.,
2021). Based on these preliminary findings, it may be help-
ful to emphasize specific P4P modules that target behavioral
difficulties for children who present with high RRB.

It is still unclear what mechanisms underlie the links
between RRB and behavioral difficulties following P4P. The
RRB measure used in this study did not allow for assess-
ment of RRB subtypes and future work would benefit from
using more detailed measures. For example, insistence on
sameness and self-injurious behavior have specifically been
linked to certain behavioral (i.e., internalizing) difficulties
and developmentally these difficulties may externalize (i.e.,
outbursts/tantrums) in young children (Fraire & Ollendick,
2013). Cognitive flexibility may be one underlying mecha-
nism that may aid in our understanding of this translation
(Hollocks et al., 2021). Although P4P targets social skills
explicitly, it may also inadvertently impact cognitive flex-
ibility, such that these tools allow for children to regulate
their behaviors more flexibly and readily, and these prelimi-
nary findings may begin to shed light on this connection
(Mazefsky et al., 2012). More work is needed in under-
standing how changes in RRB impact changes in behavioral
difficulties, and vice versa, and whether these changes rely
on similar physiological or neural mechanisms (Condy et
al., 2017; Nuske et al., 2019; Yerys et al., 2015).

Limitations

Although this preliminary intervention study presents
a number of critical results, there are important limita-
tions. While small sample sizes are common in interven-
tion studies for autistic people (Slaughter et al., 2020), it
may have restricted our detection of medium/small effects.
Relatedly, we had missing data, though we statistically
accounted for this limitation. Although statistical analyses
did not indicate differences in outcomes related to different

treatment timelines it is imperative for future research to
employ an RCT with greater standardization of treatment
across cohorts. Additionally, as there was not a waitlist-
control group, it is difficult to disentangle whether results
demonstrating improvement and sustainability of gains at
follow-up (i.e., social skills) are related to the intervention
or developmental maturation. We were additionally lim-
ited by the reliance on caregiver-report measures (Whit-
tingham et al., 2009), as caregiver involvement may bias
outcomes (White et al., 2007). Future work should include
observational and objective (i.e., task) measures of social
skills (Gates et al., 2017) in a larger and more ethnically
diverse sample. Regarding diversity and generalizability of
this sample, our sample was primarily White, with a large
range in socioeconomic status and educational attainment.
Interestingly, we had a high percentage of young autistic
girls (40.9%) participate, as compared to previous P4P stud-
ies reporting about 20-25% girls. Previous work has dem-
onstrated that gender does not impact PEERS® outcomes
(McVey et al., 2017), though autistic females may have
more insistence on sameness and self-injurious behavior
(Antezana et al., 2019), and these links to behavioral dif-
ficulties may have partly impacted our findings.

Future Directions

P4P child outcomes are only one sliver of the larger bioso-
cial systems that contribute to social functioning and well-
being in autism (Scarpa et al., 2021). Future work should
not only investigate intra-individual factors (i.e., child
emotion regulation, self-regulation, cognitive flexibility)
related to P4P, but also inter-individual factors (i.e., parent-
child interactions, family/caregiver outcomes). Detailed
measurement over the course of treatment and longitudinal
follow-up may aid in examination of caregiver-child dyadic
interactions that allow for P4P success (Factor et al., 2019;
Karst & Van Hecke, 2012). Moreover, there is a need for
broader social systems at large to uplift autistic voices, pro-
mote awareness and acceptance of autistic differences, and
foster inclusive and safe environments (Jones et al., 2021).
Finally, although social skills interventions have been tied
to numerous well-being outcomes, emerging work has indi-
cated that some social skills interventions may contribute to
masking/camouflaging behaviors for autistic people, which
can lead to negative mental health outcomes in adulthood
(Bottema-Beutel et al., 2020). Taking this work into seri-
ous consideration, it is important to clarify that the goal
of P4P is not to decrease autistic traits, but to teach a set
of ecologically valid skills that may aid in navigating the
social world for anyone who struggles to make and keep
friends. P4P emphasizes volition in using these skills, and
the importance of finding accepting friends with common
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interests. It is also important for future work to examine the
acceptability of P4P in autistic youth and further examine
the ecological validity of P4P in this younger population,
paralleling work in PEERS® for adolescents and adults.
Although more research is needed to examine the impact
of social skills interventions for young autistic children,
emerging P4P results indicate generally positive outcomes
(Factor et al., 2022b, c; Park et al., 2022; Tripathi et al.,
2021).

Conclusion

Caregiver-mediated social skills group interventions may be
particularly helpful for young autistic children. Our results
generally demonstrate positive outcomes following P4P,
though more work is needed in understanding factors that
influence longitudinal treatment gains and maintenance.
Finally, core autistic traits may predict outcomes following
P4P, and may reveal mechanistic changes (i.e., cognitive
flexibility) for future work.

References

American Psychiatric Association. (2013). Diagnostic and statisti-
cal manual of mental disorders: DSM-5. American Psychiatric
Association

Anagnostou, E., Jones, N., Huerta, M., Halladay, A. K., Wang, P., Sca-
hill, L., Horrigan, J. P., Kasari, C., Lord, C., Choi, D., Sullivan, K.,
& Dawson, G. (2014). Measuring social communication behav-
iors as a treatment endpoint in individuals with autism spectrum
disorder. Autism. https://doi.org/10.1177/1362361314542955

Antezana, L., Factor, R. S., Condy, E. E., Strege, M. V., Scarpa, A.,
& Richey, J. A. (2019). Gender differences in restricted and
repetitive behaviors and interests in youth with autism. Autism
Research, 12(2), 274-283. https://doi.org/10.1002/aur.2049

Antezana, L., Mosner, M. G., Troiani, V., & Yerys, B. E. (2015).
Social-Emotional Inhibition of Return in Children with Autism
Spectrum Disorder Versus Typical Development. Journal of
Autism and Developmental Disorders. https://doi.org/10.1007/
s10803-015-2661-9

Antshel, K. M., Polacek, C., McMahon, M., Dygert, K., Spenceley, L.,
Dygert, L., Miller, L., & Faisal, F. (2011). Comorbid ADHD and
anxiety affect social skills group intervention treatment efficacy
in children with autism spectrum disorders. Journal of Develop-
mental and Behavioral Pediatrics, 32(6), 439-446. https://doi.
org/10.1097/DBP.0b013e318222355d

Bauminger, N. (2002). The Facilitation of Social-Emotional Under-
standing and Social Interaction in High-Functioning Children
with Autism: Intervention Outcomes. Journal of Autism and
Developmental Disorders, 32(4), 283-298. https://doi.org/10.10
23/A:1016378718278

Bauminger, N., Shulman, C., & Agam, G. (2003). Peer interaction and
loneliness in high-functioning children with autism. Journal of
Autism and Developmental Disorders, 33(5), 489—507. https://
doi.org/10.1023/a:1025827427901

Bottema-Beutel, K., Kapp, S. K., Lester, J. N., Sasson, N. J., & Hand,
B. N. (2020). Avoiding Ableist Language: Suggestions for

@ Springer

Autism Researchers. Autism in Adulthood, 3(1), 18-29. https://
doi.org/10.1089/aut.2020.0014

Chaxiong, P., Burrows, C., Botteron, K. N., Dager, S. R., Estes, A. M.,
Hazlett, H. C., Schultz, R. T., Zwaigenbaum, L., Piven, J., Wolff,
J., Piven, J., Hazlett, H. C., Chappell, C., Shen, M., Swanson,
M., Dager, S., Estes, A., Shaw, D., John, T. S., & IBIS Network.
(2021). Relations of Restricted and Repetitive Behaviors to Social
Skills in Toddlers with Autism. Journal of Autism and Develop-
mental Disorders. https://doi.org/10.1007/s10803-021-05014-8

Chenausky, K., Norton, A., Tager-Flusberg, H., & Schlaug, G. (2018).
Behavioral Predictors of Improved Speech Output in Minimally
Verbal Children with Autism. Autism Research: Official Journal
of the International Society for Autism Research, 11(10), 1356—
1365. https://doi.org/10.1002/aur.2006

Chevallier, C., Kohls, G., Troiani, V., Brodkin, E. S., & Schultz, R.
T. (2012). The social motivation theory of autism. Trends in
Cognitive Sciences, 16(4), 231-239. https://doi.org/10.1016/j.
tics.2012.02.007

Chu, P. S., Saucier, D. A., & Hafner, E. (2010). Meta-analysis of the
relationships between social support and well-being in children
and adolescents. Journal of Social and Clinical Psychology,
29(6), 624-645. https://doi.org/10.1521/jscp.2010.29.6.624

Clements, C. C., Zoltowski, A. R., Yankowitz, L. D., Yerys, B. E.,
Schultz, R. T., & Herrington, J. D. (2018). Evaluation of the
Social Motivation Hypothesis of Autism: A Systematic Review
and Meta-analysis. JAMA Psychiatry. https://doi.org/10.1001/
jamapsychiatry.2018.1100

Condy, E. E., Scarpa, A., & Friedman, B. H. (2017). Respiratory Sinus
Arrhythmia Predicts Restricted Repetitive Behavior Severity.
Journal of Autism and Developmental Disorders, 47(9), 2795—
2804. https://doi.org/10.1007/s10803-017-3193-2

Condy, E. E., Scarpa, A., & Friedman, B. H. (2019). Restricted
repetitive behaviors in autism spectrum disorder: A systematic
review from the neurovisceral integration perspective. Bio-
logical Psychology, 148, 107739. https://doi.org/10.1016/].
biopsycho.2019.107739

Conner, C. M., & White, S. W. (2018). Brief Report: Feasibility
and Preliminary Efficacy of Individual Mindfulness Therapy
for Adults with Autism Spectrum Disorder. Journal of Autism
and Developmental Disorders, 48(1), 290-300. https://doi.
org/10.1007/s10803-017-3312-0

de Vries, M., & Geurts, H. (2015). Influence of Autism Traits and
Executive Functioning on Quality of Life in Children with an
Autism Spectrum Disorder. Journal of Autism and Develop-
mental Disorders, 45(9), 2734-2743. https://doi.org/10.1007/
$10803-015-2438-1

DeLucia, E. A., McKenna, M. P., Andrzejewski, T. M., Valentino, K.,
& McDonnell, C. G. (2021). A Pilot Study of Self-Regulation and
Behavior Problems in Preschoolers with ASD: Parent Broader
Autism Phenotype Traits Relate to Child Emotion Regulation
and Inhibitory Control.Journal of Autism and Developmental
Disorders,1-15

DeRosier, M. E., Swick, D. C., Davis, N. O., McMillen, J. S., & Mat-
thews, R. (2011). The efficacy of a Social Skills Group Inter-
vention for improving social behaviors in children with High
Functioning Autism Spectrum disorders. Journal of Autism
and Developmental Disorders, 41(8), 1033—-1043. https://doi.
org/10.1007/s10803-010-1128-2

Dichter, G. S. (2018). Motivational Impairments in Autism May Be
Broader Than Previously Thought. JAMA Psychiatry. https://doi.
org/10.1001/jamapsychiatry.2018.1078

Duvekot, J., van der Ende, J., Verhulst, F. C., & Greaves-Lord, K.
(2018). Examining bidirectional effects between the autism
spectrum disorder (ASD) core symptom domains and anxiety in
children with ASD. Journal of Child Psychology and Psychiatry


http://dx.doi.org/10.1089/aut.2020.0014
http://dx.doi.org/10.1089/aut.2020.0014
http://dx.doi.org/10.1007/s10803-021-05014-8
http://dx.doi.org/10.1002/aur.2006
http://dx.doi.org/10.1016/j.tics.2012.02.007
http://dx.doi.org/10.1016/j.tics.2012.02.007
http://dx.doi.org/10.1521/jscp.2010.29.6.624
http://dx.doi.org/10.1001/jamapsychiatry.2018.1100
http://dx.doi.org/10.1001/jamapsychiatry.2018.1100
http://dx.doi.org/10.1007/s10803-017-3193-2
http://dx.doi.org/10.1016/j.biopsycho.2019.107739
http://dx.doi.org/10.1016/j.biopsycho.2019.107739
http://dx.doi.org/10.1007/s10803-017-3312-0
http://dx.doi.org/10.1007/s10803-017-3312-0
http://dx.doi.org/10.1007/s10803-015-2438-1
http://dx.doi.org/10.1007/s10803-015-2438-1
http://dx.doi.org/10.1007/s10803-010-1128-2
http://dx.doi.org/10.1007/s10803-010-1128-2
http://dx.doi.org/10.1001/jamapsychiatry.2018.1078
http://dx.doi.org/10.1001/jamapsychiatry.2018.1078
http://dx.doi.org/10.1177/1362361314542955
http://dx.doi.org/10.1002/aur.2049
http://dx.doi.org/10.1007/s10803-015-2661-9
http://dx.doi.org/10.1007/s10803-015-2661-9
http://dx.doi.org/10.1097/DBP.0b013e318222355d
http://dx.doi.org/10.1097/DBP.0b013e318222355d
http://dx.doi.org/10.1023/A:1016378718278
http://dx.doi.org/10.1023/A:1016378718278
http://dx.doi.org/10.1023/a:1025827427901
http://dx.doi.org/10.1023/a:1025827427901

Journal of Autism and Developmental Disorders

and Allied Disciplines, 59(3), 277-284. https://doi.org/10.1111/
jepp-12829

Eyberg, S. M., & Matarazzo, R. G. (1980). Training parents as thera-
pists: A comparison between individual parent—child interac-
tion training and parent group didactic training. Journal of
Clinical Psychology, 36(2), 492-499. https://doi.org/10.1002/
jclp.6120360218

Factor, R. S., Condy, E. E., Farley, J. P., & Scarpa, A. (2016). Brief
Report: Insistence on Sameness, Anxiety, and Social Motivation
in Children with Autism Spectrum Disorder. Journal of Autism
and Developmental Disorders, 46(7), 2548-2554

Factor, R. S., Moody, C. T., Sung, K. Y., & Laugeson, E. A. (2022a).
Improving Social Anxiety and Social Responsiveness in Autism
Spectrum Disorder through PEERS®. Evidence-Based Practice
in Child and Adolescent Mental Health, 0(0), 1-18. https://doi.
org/10.1080/23794925.2021.2013138

Factor, R. S., Rea, H. M., Dahiya, A. V., Albright, J., Ollendick, T.
H., Laugeson, E. A., & Scarpa, A. (2022b). An Initial Pilot Study
Examining Child Social Skills, Caregiver Styles, and Family
Functioning in the PEERS® for Preschoolers Program for Young
Autistic Children and their Caregivers. Research in Developmen-
tal Disabilities, 121(6), 104152

Factor, R. S., Rea, H. M., Laugeson, E. A., & Scarpa, A. (2022c).
Examining Feasibility and Outcomes of the PEERS® for Pre-
schoolers Program. Journal of Autism and Developmental Disor-
ders, 1-13. https://doi.org/10.1007/s10803-022-05502-5

Factor, R. S., Ollendick, T. H., Cooper, L. D., Dunsmore, J. C., Rea, H.
M., & Scarpa, A. (2019). All in the Family: A Systematic Review
of the Effect of Caregiver-Administered Autism Spectrum Dis-
order Interventions on Family Functioning and Relationships.
Clinical Child and Family Psychology Review, 22(4), 433-457.
https://doi.org/10.1007/s10567-019-00297-x

Farroni, T., Csibra, G., Simion, F., & Johnson, M. H. (2002). Eye
contact detection in humans from birth. Proceedings of the
National Academy of Sciences, 99(14), 9602-9605. https://doi.
org/10.1073/pnas.152159999

Fraire, M. G., & Ollendick, T. H. (2013). Anxiety and oppositional
defiant disorder: A transdiagnostic conceptualization. Clinical
Psychology Review, 33(2), 229-240. https://doi.org/10.1016/].
cpr.2012.11.004

Gabriels, R. L., Agnew, J. A, Pan, Z., Holt, K. D., Reynolds, A., &
Laudenslager, M. L. (2013). Elevated repetitive behaviors are
associated with lower diurnal salivary cortisol levels in autism
spectrum disorder. Biological Psychology, 93(2), 262-268.
https://doi.org/10.1016/j.biopsycho.2013.02.017

Gantman, A., Kapp, S. K., Orenski, K., & Laugeson, E. A. (2012).
Social skills training for young adults with high-functioning
autism spectrum disorders: A randomized controlled pilot study.
Journal of Autism and Developmental Disorders, 42(6), 1094—
1103. https://doi.org/10.1007/s10803-011-1350-6

Gates, J. A., Kang, E., & Lerner, M. D. (2017). Efficacy of group
social skills interventions for youth with autism spectrum disor-
der: A systematic review and meta-analysis. Clinical Psychology
Review, 52, 164—181. https://doi.org/10.1016/j.cpr.2017.01.006

Gee, D. G., Gabard-Durnam, L., Telzer, E. H., Humphreys, K. L., Goff,
B., Shapiro, M., Flannery, J., Lumian, D. S., Fareri, D. S., Cal-
dera, C., & Tottenham, N. (2014). Maternal buffering of human
amygdala—prefrontal circuitry during childhood but not adoles-
cence. Psychological Science, 25(11), 2067-2078. https://doi.
org/10.1177/0956797614550878

Georgiades, S., Tait, P. A., McNicholas, P. D., Duku, E., Zwaigen-
baum, L., Smith, I. M., Bennett, T., Elsabbagh, M., Kerns, C. M.,
Mirenda, P., Ungar, W. J., Vaillancourt, T., Volden, J., Waddell,
C., Zaidman-Zait, A., Gentles, S., & Szatmari, P. (2021). Trajec-
tories of Symptom Severity in Children with Autism: Variability
and Turning Points through the Transition to School. Journal of

Autism and Developmental Disorders. https://doi.org/10.1007/
$10803-021-04949-2

Gotham, K., Bishop, S. L., Hus, V., Huerta, M., Lund, S., Buja, A.,
Krieger, A., & Lord, C. (2013). Exploring the Relationship
Between Anxiety and Insistence on Sameness in Autism Spec-
trum Disorders. Autism Research: Official Journal of the Inter-
national Society for Autism Research, 6(1), 33—41. https://doi.
org/10.1002/aur.1263

Greenlee, J. L., Stelter, C. R., Piro-Gambetti, B., & Hartley, S. L.
(2021). Trajectories of Dysregulation in Children with Autism
Spectrum Disorder. Journal of Clinical Child and Adolescent
Psychology: The Official Journal for the Society of Clinical Child
and Adolescent Psychology American Psychological Association
Division, 53, 1-16. https://doi.org/10.1080/15374416.2021.1907
752

Gresham, F. M., Elliott, S. N., Vance, M. J., & Cook, C. R. (2011).
Comparability of the Social Skills Rating System to the Social
Skills Improvement System: Content and psychometric compari-
sons across elementary and secondary age levels. School Psychol-
ogy Quarterly, 26(1), 27-44. https://doi.org/10.1037/a0022662

Klinger, L.G., Ence, W., & Meyer, A. (2013). Caregiver-mediated
approaches to managing challenging behaviors in children with
autism spectrum disorder. Dialogues in Clinical Neuroscience,
15(2), 225-233

Grove, R., Hoekstra, R. A., Wierda, M., & Begeer, S. (2018). Spe-
cial interests and subjective wellbeing in autistic adults. Autism
Research: Official Journal of the International Society for Autism
Research, 11(5), 766—775. https://doi.org/10.1002/aur.1931

Gunning, C., Holloway, J., Fee, B., Breathnach, 0., Bergin, C. M.,
Greene, 1., & Ni Bheoldin, R. (2019). A Systematic Review of
Generalization and Maintenance Outcomes of Social Skills Inter-
vention for Preschool Children with Autism Spectrum Disorder.
Review Journal of Autism and Developmental Disorders, 6(2),
172-199. https://doi.org/10.1007/s40489-019-00162-1

Hill, T. L., Gray, S. A. O., Baker, C. N., Boggs, K., Carey, E., Johnson,
C., Kamps, J. L., & Varela, E., R (2017). A Pilot Study Examin-
ing the Effectiveness of the PEERS Program on Social Skills and
Anxiety in Adolescents with Autism Spectrum Disorder. Journal
of Developmental and Physical Disabilities, 29(5), 797-808.
https://doi.org/10.1007/s10882-017-9557-x

Hollocks, M. J., Charman, T., Baird, G., Lord, C., Pickles, A., &
Simonoff, E. (2021). Exploring the impact of adolescent cogni-
tive inflexibility on emotional and behavioural problems expe-
rienced by autistic adults. Autism, 13623613211046160. https://
doi.org/10.1177/13623613211046160

Jacobson, N. S., & Truax, P. (1991). Clinical significance: A statis-
tical approach to defining meaningful change in psychotherapy
research. Journal of Consulting and Clinical Psychology, 59(1),
12—-19. https://doi.org/10.1037/0022-006X.59.1.12

Jensen, S. A., & Corralejo, S. M. (2017). Measurement Issues: Large
effect sizes do not mean most people get better — clinical signifi-
cance and the importance of individual results. Child and Ado-
lescent Mental Health, 22(3), 163-166. https://doi.org/10.1111/
camh.12203

Jones, D. R., Morrison, K. E., DeBrabander, K. M., Ackerman, R. A.,
Pinkham, A. E., & Sasson, N. J. (2021). Greater Social Interest
Between Autistic and Non-autistic Conversation Partners Fol-
lowing Autism Acceptance Training for Non-autistic People.
Frontiers in Psychology, 12, 4026. https://doi.org/10.3389/
fpsyg.2021.739147

Kaat, A. J., & Lecavalier, L. (2014). Group-based social skills treat-
ment: Amethodological review. Research in Autism Spectrum Dis-
orders, 8(1), 15-24. https://doi.org/10.1016/j.rasd.2013.10.007

Kapp, S. K., Steward, R., Crane, L., Elliott, D., Elphick, C., Pellicano,
E., & Russell, G. (2019). ‘People should be allowed to do what they

@ Springer


http://dx.doi.org/10.1007/s10803-021-04949-2
http://dx.doi.org/10.1007/s10803-021-04949-2
http://dx.doi.org/10.1002/aur.1263
http://dx.doi.org/10.1002/aur.1263
http://dx.doi.org/10.1080/15374416.2021.1907752
http://dx.doi.org/10.1080/15374416.2021.1907752
http://dx.doi.org/10.1037/a0022662
http://dx.doi.org/10.1002/aur.1931
http://dx.doi.org/10.1007/s40489-019-00162-1
http://dx.doi.org/10.1007/s10882-017-9557-x
http://dx.doi.org/10.1177/13623613211046160
http://dx.doi.org/10.1177/13623613211046160
http://dx.doi.org/10.1037/0022-006X.59.1.12
http://dx.doi.org/10.1111/camh.12203
http://dx.doi.org/10.1111/camh.12203
http://dx.doi.org/10.3389/fpsyg.2021.739147
http://dx.doi.org/10.3389/fpsyg.2021.739147
http://dx.doi.org/10.1016/j.rasd.2013.10.007
http://dx.doi.org/10.1111/jcpp.12829
http://dx.doi.org/10.1111/jcpp.12829
http://dx.doi.org/10.1002/jclp.6120360218
http://dx.doi.org/10.1002/jclp.6120360218
http://dx.doi.org/10.1080/23794925.2021.2013138
http://dx.doi.org/10.1080/23794925.2021.2013138
http://dx.doi.org/10.1007/s10803-022-05502-5
http://dx.doi.org/10.1007/s10567-019-00297-x
http://dx.doi.org/10.1073/pnas.152159999
http://dx.doi.org/10.1073/pnas.152159999
http://dx.doi.org/10.1016/j.cpr.2012.11.004
http://dx.doi.org/10.1016/j.cpr.2012.11.004
http://dx.doi.org/10.1016/j.biopsycho.2013.02.017
http://dx.doi.org/10.1007/s10803-011-1350-6
http://dx.doi.org/10.1016/j.cpr.2017.01.006
http://dx.doi.org/10.1177/0956797614550878
http://dx.doi.org/10.1177/0956797614550878

Journal of Autism and Developmental Disorders

like’: Autistic adults’ views and experiences of stimming. Autism,
23(7), 1782—1792. https://doi.org/10.1177/1362361319829628

Karst, J. S., & Van Hecke, A. V. (2012). Parent and family impact
of autism spectrum disorders: A review and proposed model
for intervention evaluation. Clinical Child and Family Psy-
chology Review, 15(3), 247-277. https://doi.org/10.1007/
$10567-012-0119-6

Kasari, C., Locke, J., Gulsrud, A., & Rotheram-Fuller, E. (2011). Social
networks and friendships at school: Comparing children with and
without ASD. Journal of Autism and Developmental Disorders,
41(5), 533-544. https://doi.org/10.1007/s10803-010-1076-x

Kenny, L., Hattersley, C., Molins, B., Buckley, C., Povey, C., & Pel-
licano, E. (2016). Which terms should be used to describe autism?
Perspectives from the UK autism community. Autism, 20(4),
442-462. https://doi.org/10.1177/1362361315588200

Kenworthy, L., Black, D. O., Harrison, B., della Rosa, A., & Wal-
lace, G. L. (2009). Are executive control functions related to
autism symptoms in high-functioning children? Child Neuro-
psychology: A Journal on Normal and Abnormal Development
in Childhood and Adolescence, 15(5), 425-440. https://doi.
org/10.1080/09297040802646983

Klinger, L. G., Cook, M. L., & Dudley, K. M. (2020). Predictors and
Moderators of Treatment Efficacy in Children and Adolescents
with Autism Spectrum Disorder. Journal of Clinical Child and

Adolescent Psychology: The Official Journal for the Society of

Clinical Child and Adolescent Psychology American Psychologi-
cal Association Division, 53, 1-8. https://doi.org/10.1080/15374
416.2020.1833735

Laugeson, E. A., Frankel, F., Gantman, A., Dillon, A. R., & Mogil, C.
(2012). Evidence-based social skills training for adolescents with
autism spectrum disorders: The UCLA PEERS program. Jour-
nal of Autism and Developmental Disorders, 42(6), 1025-1036.
https://doi.org/10.1007/s10803-011-1339-1

Laugeson, E. A., Frankel, F., Mogil, C., & Dillon, A. R. (2009). Par-
ent-assisted social skills training to improve friendships in teens
with autism spectrum disorders. Journal of Autism and Devel-
opmental Disorders, 39(4), 596-606. https://doi.org/10.1007/
$10803-008-0664-5

Laugeson, E. A., Gantman, A., Kapp, S. K., Orenski, K., & Elling-
sen, R. (2015). A Randomized Controlled Trial to Improve
Social Skills in Young Adults with Autism Spectrum Disorder:
The UCLA PEERS(®) Program. Journal of Autism and Devel-
opmental Disorders, 45(12), 3978-3989. https://doi.org/10.1007/
$10803-015-2504-8

Laugeson, E. A., & Park, M. N. (2014). Using a CBT Approach to
Teach Social Skills to Adolescents with Autism Spectrum Dis-
order and Other Social Challenges: The PEERS® Method. Jour-
nal of Rational-Emotive & Cognitive-Behavior Therapy, 32(1),
84-97. https://doi.org/10.1007/s10942-014-0181-8

Leaf, J. B., Leaf, J. A., Milne, C., Taubman, M., Oppenheim-Leaf,
M., Torres, N., Townley-Cochran, D., Leaf, R., McEachin, J., &
Yoder, P. (2017). An evaluation of a behaviorally based social
skills group for individuals diagnosed with autism spectrum dis-
order. Journal of Autism and Developmental Disorders, 47(2),
243-259. https://doi.org/10.1007/s10803-016-2949-4

Lee, S., Odom, S. L., & Loftin, R. (2007). Social engagement with
peers and stereotypic behavior of children with autism. Journal
of Positive Behavior Interventions, 9(2), 67-79. https://doi.org/1
0.1177/10983007070090020401

Loftin, R. L., Odom, S. L., & Lantz, J. F. (2008). Social interaction
and repetitive motor behaviors. Journal of Autism and Devel-
opmental Disorders, 38(6), 1124-1135. https://doi.org/10.1007/
$10803-007-0499-5

Lord, C., & MaGill-Evans, J. (1995). Peer interactions of autistic chil-
dren and adolescents. Development and Psychopathology, 7(4),
611-626. https://doi.org/10.1017/S095457940000674X

@ Springer

Lord, C., Wagner, A., Rogers, S., Szatmari, P., Aman, M., Charman, T.,
Dawson, G., Durand, V. M., Grossman, L., Guthrie, D., Harris, S.,
Kasari, C., Marcus, L., Murphy, S., Odom, S., Pickles, A., Scahill,
L., Shaw, E., Siegel, B., & Yoder, P. (2005). Challenges in Evalu-
ating Psychosocial Interventions for Autistic Spectrum Disorders.
Journal of Autism and Developmental Disorders, 35(6), 695-708.
https://doi.org/10.1007/s10803-005-0017-6

Lordo, D. N., Bertolin, M., Sudikoff, L., Keith, E., Braddock, C., B.,
& Kaufman, D. A. S. (2017). Parents Perceive Improvements
in Socio-emotional Functioning in Adolescents with ASD Fol-
lowing Social Skills Treatment. Journal of Autism and Devel-
opmental Disorders, 47(1), 203-214. https://doi.org/10.1007/
$10803-016-2969-0

Mandelberg, J., Laugeson, E. A., Cunningham, T. D., Ellingsen, R.,
Bates, S., & Frankel, F. (2014). Long-Term Treatment Outcomes
for Parent-Assisted Social Skills Training for Adolescents With
Autism Spectrum Disorders: The UCLA PEERS Program. Jour-
nal of Mental Health Research in Intellectual Disabilities, 7(1),
45-73. https://doi.org/10.1080/19315864.2012.730600

Mazefsky, C. A., Pelphrey, K. A., & Dahl, R. E. (2012). The Need
for a Broader Approach to Emotion Regulation Research in
Autism. Child Development Perspectives, 6(1), 92-97. https://
doi.org/10.1111/j.1750-8606.2011.00229.x

McConachie, H., & Diggle, T. (2007). Parent implemented early inter-
vention for young children with autism spectrum disorder: A sys-
tematic review. Journal of evaluation in clinical practice, 13 (1),
120-129. https://doi.org/10.1111/j.1365-2753.2006.00674.x

McVey, A. J., Schiltz, H., Haendel, A., Dolan, B. K., Willar, K. S.,
Pleiss, S., Karst, J. S., Carson, A. M., Caiozzo, C., Vogt, E., & Van
Hecke, A. V. (2017). Brief Report: Does Gender Matter in Inter-
vention for ASD? Examining the Impact of the PEERS® Social
Skills Intervention on Social Behavior Among Females with
ASD. Journal of Autism and Developmental Disorders, 47(7),
2282-2289. https://doi.org/10.1007/s10803-017-3121-5

Messinger, D. S., Fogel, A., & Dickson, K. L. (2001). All smiles
are positive, but some smiles are more positive than oth-
ers. Developmental Psychology, 37(5), 642—653. https://doi.
org/10.1037/0012-1649.37.5.642

Michelson, D., Davenport, C., Dretzke, J., Barlow, J., & Day, C.
(2013). Do evidence-based interventions work when tested in the
“real world?” A systematic review and meta-analysis of parent
management training for the treatment of child disruptive behav-
ior. Clinical Child and Family Psychology Review, 16(1), 18-34.
https://doi.org/10.1007/s10567-013-0128-0

Murdock, L. C., Ganz, J., & Crittendon, J. (2013). Use of an iPad play
story to increase play dialogue of preschoolers with Autism Spec-
trum Disorders. Journal of Autism and Developmental Disorders,
43(9), 2174-2189. https://doi.org/10.1007/s10803-013-1770-6

Muskett, A., Capriola-Hall, N. N., Radtke, S. R., Factor, R., &
Scarpa, A. (2019). Repetitive behaviors in Autism Spectrum
Disorder: Associations with depression and anxiety symptoms.
Research in Autism Spectrum Disorders, 68, 101449. https://doi.
org/10.1016/j.rasd.2019.101449

Nelson, C. A., Zeanah, C. H., & Fox, N. A. (2019). How Early
Experience Shapes Human Development: The Case of Psy-
chosocial Deprivation. Neural Plasticity, 2019. https://doi.
org/10.1155/2019/1676285

Neuhaus, E., Webb, S. J., & Bernier, R. A. (2019). Linking social
motivation with social skill: The role of emotion dysregulation
in autism spectrum disorder. Development and Psychopathology,
1-13. https://doi.org/10.1017/S0954579419000361

Nuske, H. J., Finkel, E., Hedley, D., Parma, V., Tomczuk, L., Pel-
lecchia, M., Herrington, J., Marcus, S. C., Mandell, D. S.,
& Dissanayake, C. (2019). Heart rate increase predicts chal-
lenging behavior episodes in preschoolers with autism. Stress


http://dx.doi.org/10.1007/s10803-005-0017-6
http://dx.doi.org/10.1007/s10803-016-2969-0
http://dx.doi.org/10.1007/s10803-016-2969-0
http://dx.doi.org/10.1080/19315864.2012.730600
http://dx.doi.org/10.1111/j.1750-8606.2011.00229.x
http://dx.doi.org/10.1111/j.1750-8606.2011.00229.x
http://dx.doi.org/10.1111/j.1365-2753.2006.00674.x
http://dx.doi.org/10.1007/s10803-017-3121-5
http://dx.doi.org/10.1037/0012-1649.37.5.642
http://dx.doi.org/10.1037/0012-1649.37.5.642
http://dx.doi.org/10.1007/s10567-013-0128-0
http://dx.doi.org/10.1007/s10803-013-1770-6
http://dx.doi.org/10.1016/j.rasd.2019.101449
http://dx.doi.org/10.1016/j.rasd.2019.101449
http://dx.doi.org/10.1155/2019/1676285
http://dx.doi.org/10.1155/2019/1676285
http://dx.doi.org/10.1017/S0954579419000361
http://dx.doi.org/10.1177/1362361319829628
http://dx.doi.org/10.1007/s10567-012-0119-6
http://dx.doi.org/10.1007/s10567-012-0119-6
http://dx.doi.org/10.1007/s10803-010-1076-x
http://dx.doi.org/10.1177/1362361315588200
http://dx.doi.org/10.1080/09297040802646983
http://dx.doi.org/10.1080/09297040802646983
http://dx.doi.org/10.1080/15374416.2020.1833735
http://dx.doi.org/10.1080/15374416.2020.1833735
http://dx.doi.org/10.1007/s10803-011-1339-1
http://dx.doi.org/10.1007/s10803-008-0664-5
http://dx.doi.org/10.1007/s10803-008-0664-5
http://dx.doi.org/10.1007/s10803-015-2504-8
http://dx.doi.org/10.1007/s10803-015-2504-8
http://dx.doi.org/10.1007/s10942-014-0181-8
http://dx.doi.org/10.1007/s10803-016-2949-4
http://dx.doi.org/10.1177/10983007070090020401
http://dx.doi.org/10.1177/10983007070090020401
http://dx.doi.org/10.1007/s10803-007-0499-5
http://dx.doi.org/10.1007/s10803-007-0499-5
http://dx.doi.org/10.1017/S095457940000674X

Journal of Autism and Developmental Disorders

(Amsterdam, Netherlands), 22(3), 303—-311. https://doi.org/10.10
80/10253890.2019.1572744

Nuske, H. J., Shih, W. 1., Sparapani, N., Baczewski, L., Dimachkie
Nunnally, A., Hochheimer, S., Garcia, C., Castellon, F., Levato,
L., Fischer, E., Atkinson-Diaz, Z. L., Li, J., Mandell, D. S., &
Kasari, C. (2021). Self-regulation predicts companionship in chil-
dren with autism. International Journal of Developmental Dis-
abilities, 0(0), 1-11. https://doi.org/10.1080/20473869.2021.191
7109

Oakley, B. F., Tillmann, J., Ahmad, J., Crawley, D., San José Cace-
res, A., Holt, R., Charman, T., Banaschewski, T., Buitelaar,
J., Simonoff, E., Murphy, D., & Loth, E. (2020). How do core
autism traits and associated symptoms relate to quality of life?
Findings from the Longitudinal European Autism Project.
Autism: The International Journal of Research and Practice,
1362361320959959. https://doi.org/10.1177/1362361320959959

Pacia, C., Holloway, J., Gunning, C., & Lee, H. (2021). A Systematic
Review of Family-Mediated Social Communication Interven-
tions for Young Children with Autism. Review Journal of Autism
and Developmental Disorders, 1-27. https://doi.org/10.1007/
$40489-021-00249-8

Park, M. N., Moulton, E., & Laugeson, E. A. (2022). Parent-assisted
social skills training for children with autism spectrum disorder:
PEERS® for preschoolers. Focus on Autism and Other Develop-
mental Disabilities. https://doi.org/10.1177/10883576221110158

Paul, R. (2003). Promoting social communication in high functioning
individuals with autistic spectrum disorders. Child and Adoles-
cent Psychiatric Clinics of North America, 12(1), 87-106. https://
doi.org/10.1016/s1056-4993(02)00047-0., vi—vii

Radley, K. C., Ford, W. B., McHugh, M. B., Dadakhodjaeva, K.,
O’Handley, R. D., Battaglia, A. A., & Lum, J. D. K. (2015). Brief
Report: Use of Superheroes Social Skills to Promote Accurate
Social Skill Use in Children with Autism Spectrum Disorder.
Journal of Autism and Developmental Disorders, 45(9), 3048—
3054. https://doi.org/10.1007/s10803-015-2442-5

Ray-Subramanian, C. E., & Ellis Weismer, S. (2012). Receptive and
Expressive Language as Predictors of Restricted and Repetitive
Behaviors in Young Children with Autism Spectrum Disorders.
Journal of Autism and Developmental Disorders, 42(10), 2113—
2120. https://doi.org/10.1007/s10803-012-1463-6

Reichow, B., & Volkmar, F. R. (2010). Social skills interventions for
individuals with autism: Evaluation for evidence-based practices
within a best evidence synthesis framework. Journal of Autism
and Developmental Disorders, 40(2), 149-166. https://doi.
org/10.1007/s10803-009-0842-0

Rose, V., Paynter, J., Vivanti, G., Keen, D., & Trembath, D. (2020). Pre-
dictors of Expressive Language Change for Children with Autism
Spectrum Disorder Receiving AAC-Infused Comprehensive
Intervention. Journal of Autism and Developmental Disorders,
50(1), 278-291. https://doi.org/10.1007/s10803-019-04251-2

Russell, K. M., Frost, K. M., & Ingersoll, B. (2019). The relationship
between subtypes of repetitive behaviors and anxiety in children
with autism spectrum disorder. Research in Autism Spectrum Dis-
orders, 62, 48-54. https://doi.org/10.1016/j.rasd.2019.03.006

Samson, A. C., Phillips, J. M., Parker, K. J., Shah, S., Gross, J. J., &
Hardan, A. Y. (2014). Emotion Dysregulation and the Core Fea-
tures of Autism Spectrum Disorder. Journal of Autism and Devel-
opmental Disorders, 44(7), 1766—1772. https://doi.org/10.1007/
$10803-013-2022-5

Sasson, N. J., & Touchstone, E. W. (2014). Visual attention to compet-
ing social and object images by preschool children with autism
spectrum disorder. Journal of Autism and Developmental Disor-
ders, 44(3), 584-592. https://doi.org/10.1007/s10803-013-1910-z

Scarpa, A., Swain, D. M., Factor, R. S., Dahiya, A. V., & Bertollo,
J. R. (2021). Enhancing Flexibility: A Biosocial Model for

Resilience to Adversity in Youth With Autism. SAGE Open,
11(3), 21582440211037996

Schiltz, H. K., McVey, A. J., Wozniak, D., Haendel, B., Stanley, A. D.,
Arias, R., Gordon, A., N., & Van Hecke, A. V. (2021). The role
of loneliness as a mediator between autism features and mental
health among autistic young adults. Autism, 25(2), 545-555

Schiltz, H. K., McVey, A. J., Dolan, B. K., Willar, K. S., Pleiss, S.,
Karst, J. S., Carson, A. M., Caiozzo, C., Vogt, E. M., Yund, B. D.,
& Van Hecke, A. V. (2018). Changes in Depressive Symptoms
Among Adolescents with ASD Completing the PEERS® Social
Skills Intervention. Journal of Autism and Developmental Disor-
ders, 48(3), 834—-843. https://doi.org/10.1007/s10803-017-3396-6

Schohl, K. A., Van Hecke, A. V., Carson, A. M., Dolan, B., Karst, J.,
& Stevens, S. (2014). A replication and extension of the PEERS
intervention: Examining effects on social skills and social anxi-
ety in adolescents with autism spectrum disorders. Journal of
Autism and Developmental Disorders, 44(3), 532-545. https://
doi.org/10.1007/s10803-013-1900-1

Sigman, M., & Ruskin, E. (1999). Social competence in children with
autism, Down syndrome, and other developmental delays: A lon-
gitudinal study.Monographs of the Society for Research in Child
Development, 64(1)

Slaughter, A. M., McNeel, M. M., Storch, E. A., & Mire, S. S. (2020).
Where should we go from here? Identified gaps in the literature
in psychosocial interventions for youth with autism spectrum
disorder and comorbid anxiety. Children’s Health Care, 49(4),
435-471. https://doi.org/10.1080/02739615.2020.1756818

van Steensel, F. J. A., Bogels, S. M., & Dirksen, C. D. (2012). Anxiety
and Quality of Life: Clinically Anxious Children With and With-
out Autism Spectrum Disorders Compared. Journal of Clinical
Child & Adolescent Psychology, 41(6), 731-738. https://doi.org/
10.1080/15374416.2012.698725

Stratis, E. A., & Lecavalier, L. (2013). Restricted and repetitive behav-
iors and psychiatric symptoms in youth with autism spectrum dis-
orders. Research in Autism Spectrum Disorders, 7(6), 757-766.
https://doi.org/10.1016/j.rasd.2013.02.017

Tottenham, N. (2017). The Brain’s Emotional Development. Cere-
brum: The Dana Forum on Brain Science, 2017. https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC6132040/

Trembath, D., Gurm, M., Scheerer, N. E., Trevisan, D. A., Paynter,
J., Bohadana, G., Roberts, J., & larocci, G. (2019). Systematic
review of factors that may influence the outcomes and generaliz-
ability of parent-mediated interventions for young children with
autism spectrum disorder. Autism Research: Official Journal of
the International Society for Autism Research, 12(9), 1304—1321.
https://doi.org/10.1002/aur.2168

Tripathi, 1., Estabillo, J. A., Moody, C. T., & Laugeson, E. A. (2021).
Long-Term Treatment Outcomes of PEERS® for Preschoolers:
A Parent-Mediated Social Skills Training Program for Children
with Autism Spectrum Disorder. Journal of Autism and Develop-
mental Disorders. https://doi.org/10.1007/s10803-021-05147-w

Uljarevi¢, M., Richdale, A. L., Evans, D. W., Cai, R. Y., & Leekam,
S. R. (2017). Interrelationship between insistence on sameness,
effortful control and anxiety in adolescents and young adults with
autism spectrum disorder (ASD). Molecular Autism, 8. https://
doi.org/10.1186/s13229-017-0158-4

Van Hecke, A. V., Stevens, S., Carson, A. M., Karst, J. S., Dolan,
B., Schohl, K., McKindles, R. J., Remmel, R., & Brockman, S.
(2013). Measuring the Plasticity of Social Approach: A Random-
ized Controlled Trial of the Effects of the PEERS Intervention
on EEG Asymmetry in Adolescents with Autism Spectrum Dis-
orders. Journal of Autism and Developmental Disorders. https://
doi.org/10.1007/s10803-013-1883-y

Vivanti, G., Prior, M., Williams, K., & Dissanayake, C. (2014). Predic-
tors of outcomes in autism early intervention: Why don’t we know

@ Springer


http://dx.doi.org/10.1007/s10803-017-3396-6
http://dx.doi.org/10.1007/s10803-013-1900-1
http://dx.doi.org/10.1007/s10803-013-1900-1
http://dx.doi.org/10.1080/02739615.2020.1756818
http://dx.doi.org/10.1080/15374416.2012.698725
http://dx.doi.org/10.1080/15374416.2012.698725
http://dx.doi.org/10.1016/j.rasd.2013.02.017
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6132040/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6132040/
http://dx.doi.org/10.1002/aur.2168
http://dx.doi.org/10.1007/s10803-021-05147-w
http://dx.doi.org/10.1186/s13229-017-0158-4
http://dx.doi.org/10.1186/s13229-017-0158-4
http://dx.doi.org/10.1007/s10803-013-1883-y
http://dx.doi.org/10.1007/s10803-013-1883-y
http://dx.doi.org/10.1080/10253890.2019.1572744
http://dx.doi.org/10.1080/10253890.2019.1572744
http://dx.doi.org/10.1080/20473869.2021.1917109
http://dx.doi.org/10.1080/20473869.2021.1917109
http://dx.doi.org/10.1177/1362361320959959
http://dx.doi.org/10.1007/s40489-021-00249-8
http://dx.doi.org/10.1007/s40489-021-00249-8
http://dx.doi.org/10.1177/10883576221110158
http://dx.doi.org/10.1016/s1056-4993(02)00047-0
http://dx.doi.org/10.1016/s1056-4993(02)00047-0
http://dx.doi.org/10.1007/s10803-015-2442-5
http://dx.doi.org/10.1007/s10803-012-1463-6
http://dx.doi.org/10.1007/s10803-009-0842-0
http://dx.doi.org/10.1007/s10803-009-0842-0
http://dx.doi.org/10.1007/s10803-019-04251-2
http://dx.doi.org/10.1016/j.rasd.2019.03.006
http://dx.doi.org/10.1007/s10803-013-2022-5
http://dx.doi.org/10.1007/s10803-013-2022-5
http://dx.doi.org/10.1007/s10803-013-1910-z

Journal of Autism and Developmental Disorders

more? Frontiers in Pediatrics, 2, 58. https://doi.org/10.3389/
fped.2014.00058

Watkins, L., O’Reilly, M., Kuhn, M., Gevarter, C., Lancioni, G. E.,
Sigafoos, J., & Lang, R. (2015). A review of peer-mediated social
interaction interventions for students with autism in inclusive set-
tings. Journal of Autism and Developmental Disorders, 45(4),
1070-1083. https://doi.org/10.1007/s10803-014-2264-x

White, S. W., Keonig, K., & Scahill, L. (2007). Social Skills Devel-
opment in Children with Autism Spectrum Disorders: A Review
of the Intervention Research. Journal of Autism and Develop-
mental Disorders, 37(10), 1858—1868. https://doi.org/10.1007/
$10803-006-0320-x

White, S. W., Richey, J. A., Gracanin, D., Coffman, M., Elias, R.,
LaConte, S., & Ollendick, T. H. (2016). Psychosocial and Com-
puter-Assisted Intervention for College Students with Autism
Spectrum Disorder: Preliminary Support for Feasibility. Edu-
cation and Training in Autism and Developmental Disabilities,
51(3),307-317

White, S. W., Scarpa, A., Conner, C. M., Maddox, B., & Bonete,
S. (2015). Evaluating Change in Social Skills in High-
Functioning Adults With Autism Spectrum Disorder Using
a Laboratory-Based —Observational Measure. https://doi.
org/10.1177/1088357614539836

Whittingham, K., Sofronoff, K., Sheffield, J., & Sanders, M. R. (2009).
Stepping StonesTriple P: An RCT of a parenting program with
parents of a child diagnosed with an autism spectrum disorder.
Journal ofabnormal child psychology, 37(4), 469-480. https:/
doi.org/10.1007/s10802-008-9285-x

@ Springer

Wolstencroft, J., Robinson, L., Srinivasan, R., Kerry, E., Mandy,
W., & Skuse, D. (2018). A Systematic Review of Group Social
Skills Interventions, and Meta-analysis of Outcomes, for Chil-
dren with High Functioning ASD. Journal of Autism and Devel-
opmental Disorders, 48(7), 2293-2307. https://doi.org/10.1007/
$10803-018-3485-1

Yerys, B. E., Antezana, L., Weinblatt, R., Jankowski, K. F., Strang,
J., Vaidya, C. J.,, Schultz, R. T., Gaillard, W. D., & Kenworthy,
L. (2015). Neural Correlates of Set-Shifting in Children With
Autism. Autism Research. https://doi.org/10.1002/aur.1454

Yoo, H. J., Bahn, G., Cho, I. H., Kim, E. K., Kim, J. H., Min, J. W.,
Lee, W. H,, Seo, J. S., Jun, S. S., Bong, G., Cho, S., Shin, M.
S., Kim, B. N., Kim, J. W., Park, S., & Laugeson, E. A. (2014).
A Randomized Controlled Trial of the Korean Version of the
PEERS® Parent-Assisted Social Skills Training Program for
Teens With ASD. Autism Research, 7(1), 145-161. https://doi.
org/10.1002/aur.1354

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s);
author self-archiving of the accepted manuscript version of this arti-
cle is solely governed by the terms of such publishing agreement and
applicable law.


http://dx.doi.org/10.1007/s10803-018-3485-1
http://dx.doi.org/10.1007/s10803-018-3485-1
http://dx.doi.org/10.1002/aur.1454
http://dx.doi.org/10.1002/aur.1354
http://dx.doi.org/10.1002/aur.1354
http://dx.doi.org/10.3389/fped.2014.00058
http://dx.doi.org/10.3389/fped.2014.00058
http://dx.doi.org/10.1007/s10803-014-2264-x
http://dx.doi.org/10.1007/s10803-006-0320-x
http://dx.doi.org/10.1007/s10803-006-0320-x
http://dx.doi.org/10.1177/1088357614539836
http://dx.doi.org/10.1177/1088357614539836
http://dx.doi.org/10.1007/s10802-008-9285-x
http://dx.doi.org/10.1007/s10802-008-9285-x

	﻿PEERS® for Preschoolers preliminary outcomes and predictors of treatment response
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Participants


	﻿Procedure
	﻿Measures
	﻿Statistical Analysis Plan
	﻿﻿Results
	﻿Individual Outcomes
	﻿Predictors of Post-Treatment Outcomes
	﻿Predictors of Follow-Up Outcomes

	﻿Discussion
	﻿Limitations
	﻿Future Directions

	﻿﻿Conclusion﻿
	﻿References


