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Abstract
PEERS® for Adolescents is an evidence-based social skills intervention for autistic youth and adolescents with other social
challenges. The efficacy and effectiveness of PEERS® are well established; however, limited data on PEERS® via telehealth
delivery exist. The current study aimed to examine the efficacy of PEERS® for Adolescents via telehealth and compare
outcomes between telehealth and in-person modalities. Thirty-one adolescents (Mage = 13.77, SD = 2.14) participated in
telehealth groups, and outcomes were compared with 212 adolescents (Mage = 14.02, SD = 2.00) from in-person groups.
Findings demonstrate PEERS® for Adolescents via telehealth results in significant improvements in social skills knowledge,
social responsiveness, overall social skills and problem behaviors, and social engagement. Telehealth outcomes are relatively
equivalent to in-person delivery.
Keywords PEERS® · Social skills intervention · Autism spectrum disorder · Telehealth
The UCLA PEERS® for Adolescents program is an evidence-based, parent-assisted social skills group therapy
intervention originally developed for autistic1 youth (Laugeson et al., 2009). The program utilizes evidence-based
methods for teaching social skills to autistic adolescents,
including small group format, didactic instruction, role play
models, behavioral rehearsal, and generalization homework
assignments (Moody & Laugeson, 2020). Extensive research
and meta-analytic findings support the use of PEERS® for
Adolescents for youth on the autism spectrum (Zheng et al.,
2021) and with other neurodevelopmental disorders (Gardner et al., 2019; Wolstencroft et al., 2021; Wyman & Claro,
2020). Previous studies have demonstrated that after completing the PEERS® for Adolescents program, adolescents
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show improved social skills and social engagement, as well
as reduced problem behaviors, autism spectrum disorder
(ASD)—related social difficulties, and social anxiety (Laugeson et al., 2012; Schohl et al., 2014). These gains maintain
well after the treatment has ended (Mandelberg et al., 2014),
a finding attributed to parental involvement in the intervention (i.e., simultaneous acquisition of PEERS® skills content and training in effective social coaching).
Given the salience of peer interactions and affiliations
during the adolescent developmental period, evidencebased interventions that support youth social functioning are
essential. In the broader population, adolescence is a time
of shifts away from family systems and toward peers, and
youth strive for independence and individual identity formation (Steinberg & Morris, 2001). Social struggles and peer
victimization in childhood and adolescence are predictive
of later mental health problems, emotional dysregulation,
academic difficulties, poor physical health, and delinquency
(Bierman et al., 2015; Fussner et al., 2018; Moore et al.,
2017). Autistic youth have been found to be more likely
to experience peer victimization and loneliness than their
neurotypical peers and peers with other disabilities (Deckers
1
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et al., 2017; Forrest et al., 2020; Park et al., 2020), possibly
due to differences in social communication and attentionnarrowing behaviors characteristic of autism (APA, 2013).
In addition to the broad social adjustments of adolescence,
these particular social challenges confer additional risk for
negative outcomes in an already vulnerable population (Rodriguez et al., 2021). Social skills training allows socially
motivated adolescents on the autism spectrum to mitigate
such social challenges and corresponding adverse outcomes
by offering additional support and guidance in decoding
their social landscape.
Beyond the typical developmental processes, the most
recent generational cohort of adolescents has faced unique
challenges in adapting to and interfacing with the rising
integration of electronic communication into society over
the past two decades. Research indicates that online interaction (e.g., text messages, social media, video chats) among
adolescents has increased, while time spent engaging in
in-person interactions has significantly declined (Twenge
et al., 2019). Although autistic youth spend significantly
more time than their allistic peers “on screens” (e.g., playing
computer games or watching videos) (Slobidin et al., 2019)
data suggest they spend less time engaging in computermediated communication than their peers (Paulus et al.,
2019). Despite this difference, autistic adults were significantly more likely than adults without ASD to endorse social
benefits of electronic communication, such as increased time
to think, practice social interactions, and ability to express
one’s true self (Gillespie-Lynch et al., 2014).
Overall, online communication and social networking
in adolescence appears to produce both potential benefits
and risks for neurotypical adolescents (Best et al., 2014)
and autistic youth (Macoun et al., 2021). For example, data
suggest that online communication with friends can reduce
emotional distress and increase feelings of closeness among
friends (Dolev-Cohen & Barak, 2013; Valkenburg & Peter,
2007a). For adolescents on the spectrum, social media use
and electronic communication have been correlated with
more friendships and better friendship quality (Kuo et al.,
2014; van Schalwyk et al., 2017). With respect to risks, adolescent communication with strangers on the internet has
adverse effects on well-being, especially for adolescents
who endorse high levels of loneliness (Valkenburg & Peter,
2007b). Adolescent social media use has also been related
to increased engagement in risky behaviors, including substance use and sexual activity (Vannucci et al., 2020). Additionally, electronic communication has produced a novel
context for peer victimization to occur via cyberbullying
(Kowalski et al., 2012). Although estimates vary, some studies indicate that more than half of adolescents report having
been a victim of cyberbullying in the past year (Brochado
et al., 2017). For autistic youth, one study found 12.5% of
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autistic adolescents reported being the victim of cyberbullying (Kloosterman et al., 2013).
Technology platforms have also been increasingly used
for positive mean, such as expanding service delivery within
the medical and mental health fields. One advantage of
remote service delivery via telehealth is the opportunity to
address disparities in access to services, particularly inequalities across geographic locations and socioeconomic levels.
Such disparities are prominent in autism-related services,
with fewer service providers specializing in ASD available
in rural and low-income areas (Drahota et al., 2020). Initial
research on telehealth services for autism included parentmediated interventions and applied behavior analysis (ABA)
approaches for young children, and studies showed benefits
following telehealth delivery of these treatments (Ferguson
et al., 2019; Sutherland et al., 2018; Vismara et al., 2013).
However, fewer designs include direct comparisons to inperson modalities which limits interpretation of outcomes.
One such study found that ABA interventions that target
challenging behaviors in young children with ASD via telehealth produce similar gains to in-person treatment and with
lower financial costs (Lindgren et al., 2016).
The initial research on interventions for young children
with ASD is promising; however, very few telehealth services for adolescents on the spectrum and their families
have been systematically investigated. A pilot study of a
group cognitive behavioral intervention for anxiety with
autistic adolescents found positive improvements to youth
anxiety symptoms and parents’ sense of competence, as
well as high family satisfaction with the telehealth modality (Hepburn et al., 2016). Another study utilized a private
Facebook group as a supplementary follow-up service to an
in-person adolescent social skills training group, aiming to
reinforce and generalize social skills to a social media context. Despite all six participants in the study reporting satisfaction and perceived opportunities to practice skills in the
Facebook group, no improvements on standardized measures of social skill mastery were observed (Gwynette et al.,
2017). Although not peer-reviewed, a small pilot study of a
telehealth translation of PEERS® for Adolescents showed
improved social functioning and decreased problem behaviors for four of the five participants (Miyake et al., 2018).
As technology becomes increasingly intertwined with all
facets of life and social interaction for much of the world,
clearly a more robust effort to explore the potential for telehealth as a treatment modality for autistic youth is necessary.
In particular, given the increase in social communication and
activity occurring online, social skills training groups may
have particular advantages when provided via a telehealth
format. Teaching and practicing social skills via telehealth
and assigning in-person homework assignments may support generalization across multiple contexts, a process that is

Journal of Autism and Developmental Disorders

traditionally challenging for individuals on the autism spectrum (Barry et al., 2003). However, beyond simply transferring
current social skills programs to an online format, it is also
essential for social skills curricula to incorporate adapted and
novel skills unique to the increasingly virtual social landscape.
Though much of the currently available research has focused
on social media and networking, an exponential rise in the
use of videoconferencing technology has also resulted in a
new social milieu, requiring adaptations to social communication behaviors. For example, researchers have highlighted
differences in norms and availability of nonverbal communication information while videoconferencing (e.g., extended
experience of eye gaze, lack of body language cues) and have
begun theorizing the impacts of these differences on our social
cognitive functioning (Bailenson, 2021; Wiederhold, 2020).
Decoding the rules and nuances of online communication in
social skills programs is especially important given findings
that individuals who are less socially skillful tend to prefer to
communicate online rather than in-person (Kang & Munoz,
2014).
In sum, despite some preliminary positive findings, investigations of telehealth services for youth on the spectrum have
been sparse and yet to determine efficacy. Given that literature
in this area is in its infancy, the availability and dissemination of such services in clinical settings has been minimal.
However, prompted by the health risks posed by the novel
coronavirus in early 2020 and further supported by emergency
shifts in insurance reimbursement policies in the United States,
a rapid transition from in-person clinical service provision to
remote delivery has led to an increase in the implementation
and opportunity for examination of telehealth services.
In response to the COVID-19 pandemic, the UCLA
PEERS® Clinic transitioned clinical services to telehealth
implementation, utilizing HIPAA-compliant Zoom videoconferencing, PowerPoint slides for didactic content, prerecorded role play videos, and breakout room technology to
replicate the structure and format of our programs. Additionally, given the pervasive use of online communication
in adolescents’ daily lives, which was further accelerated
by remote schooling and social distancing policies, additional didactic elements related to online social etiquette
were incorporated into the program to supplement existing
content. The current study aimed to: (1) test the efficacy of
the telehealth adaptation of the UCLA PEERS® for Adolescents program by examining changes in social functioning over the course of the 16 week group-based treatment
and (2) compare efficacy between PEERS® for Adolescents
via telehealth delivery to the original, in-person program to
determine potential differences in treatment response based
on service modality.

Method
Participants
This study was approved by the UCLA Institutional
Review Board, and all procedures were performed in
accordance with the approved IRB. The participants
included adolescents and their parents who enrolled in
the UCLA Clinic’s PEERS® for Adolescents Program
between June 2015 and June 2021. Eligibility requirements
for enrollment in the clinical groups included: (a) enrollment in middle or high school, (b) adolescent motivation
and willingness to participate in treatment, (c) presence
of significant social challenges, (d) absence of significant
other mental health treatment priorities (e.g., not currently
or recently hospitalized for suicidal ideation), (e) capacity
to meaningfully participate in and understand group lessons, as determined by clinical judgment (including level
of cognitive functioning and presence of significantly
interfering challenging behaviors), (f) fluency in English,
and (e) presence of a parent or caregiver also fluent in
English and willing to participate in the group as the adolescent’s social coach. Data obtained from intervention
groups were entered into an archival database that continues to expand with ongoing clinical services.
For the purposes of the current study, only data from
adolescents with historical diagnoses of ASD and/or clinically elevated autism symptoms on the Social Responsiveness Scale, Second Edition (Constantino & Gruber,
2012) were included in the analyses. The telehealth group
included 31 youth (Mage = 13.77, SD = 2.14, 64.5% male)
who participated in the program between May 2020 and
June 2021. The 31 adolescents in the telehealth group were
selected from those who met study criteria from a larger
sample of 93 youth who enrolled in the telehealth program
(including those without ASD), of which 71 youth completed the telehealth intervention and 22 youth dropped.
Approximately 2–3 adolescents dropped per 12 person
cohort (M = 2.75), which is comparable to the number of
drops per in-person cohort. Reasons for dropping from
the telehealth program were similar to in-person reasons
(e.g., adolescent and/or family scheduling conflicts). Of
the 71 telehealth completers, only 36 youth completed
parent and/or adolescent baseline and post-intervention
measures, and five adolescents were excluded from the
current study due to not having an ASD diagnosis and/
or a clinically elevated SRS-2. The comparison in-person
group included 212 adolescents (Mage = 14.02, SD = 2.00,
72.6% male) who participated in the program between
June 2015 and October 2019. The 212 adolescents in
the in-person group were from a total of 297 youth who
enrolled in the in-person program, of which 220 youth
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completed the program and 77 youth dropped. Of the
full in-person cohort, data from 242 adolescents have
been scored, verified, and entered into our database to
be available for analyses. An additional 30 participants
were excluded from analyses due to not having an ASD
diagnosis and/or clinically elevated SRS-2. Demographic
information is shown in Table 1.

Procedures
All participants, accompanied by their parents, completed
an intake eligibility appointment with a postdoctoral fellow
or licensed clinical psychologist prior to the first session.
Participants completed all outcome measures (described
below) at baseline and at the conclusion of the intervention. For in-person groups, all participants consented and
completed hard copy protocols at time of intake for baseline
and at the last session for post-intervention measures. For
telehealth groups, measures were administered through a
secure online survey platform [UCLA Qualtrics] in which
adolescent and parent participants completed a battery of
measures on the youth’s social functioning. Baseline measures were collected prior to the first treatment session, and
post-intervention measures were completed after session 15
and up to 3 weeks post-intervention.

Intervention
PEERS® for Adolescents is a manualized, parent-assisted
social skills intervention for autistic youth and adolescents
with other social challenges that teaches skills related to
making and keeping friends and handling peer rejection and
conflict (Laugeson, 2014; Laugeson & Frankel, 2010). The
PEERS® for Adolescents program consists of 16 weekly
Table 1  Demographic
characteristics for telehealth and
in-person groups

Variable

Age
Gender
Female
Male
Ethnicity
White
Latinx or Hispanic
African American or Black
Asian
Native American
Middle Eastern
Multiracial
Other
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90 min sessions focused on different topics and skills each
week. During the in-person delivery, youth and their parents attended separate, concurrent sessions in an outpatient
clinic that instructed them on key elements about friendships. Adolescent and parent groups were led by clinicians
(e.g., licensed clinical psychologists, clinical psychology
postdoctoral fellows, clinical psychology pre-doctoral
interns) with previous experience conducting social skills
groups for youth and expertise in working with individuals
on the autism spectrum. Trained and supervised behavioral
coaches (e.g., clinical psychology pre-doctoral interns, graduate students, post-baccalaureate and undergraduate research
assistants) assisted with role play demonstrations, behavioral
rehearsals, providing performance feedback through coaching, monitoring homework compliance, and maintaining
treatment fidelity. For telehealth delivery, all groups were
conducted with the same procedures (i.e., 16 week PEERS®
for Adolescents manualized program, 90 min sessions, separate concurrent adolescent and parent groups, same level
of training and expertise of group leaders, similar types
and ratio of clinical staff supporting participants) with the
exception of all group members, clinicians, and behavioral
coaches utilizing HIPAA-compliant Zoom Video Communications to participate rather than meeting together faceto-face in conference rooms. Written consent for telehealth
services was obtained prior to the initiation of the program,
and verbal consent was given by each participant at the start
of each session.
PEERS® didactic lessons were taught to the group
through instruction of concrete rules and steps for ecologically valid social skills based on norms established by
socially successful youth. Lessons include: (a) conversational skills (two sessions), (b) electronic communication,
(c) sources of friends, (d) appropriate use of humor, (e) starting and entering conversations, (f) exiting conversations, (g)
Telehealth (n = 31)
M

SD

13.7

2.1

In-person (n = 212)
%

M

SD

14.0

2.0

%

35.4
64.5

26.8
72.6

58.0
6.4
3.2
16.1
0
0
12.9
3.2

58.9
8.0
1.4
8.0
0.4
2.8
15.0
3.3
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good sportsmanship, (h) get-togethers, (i) handling disagreements, (j) changing bad reputations, (k) handling teasing and
embarrassing feedback, (l) avoiding physical bullying, (m)
handling cyberbullying, (n) handling rumors and gossip, and
(o) graduation and moving forward. Telehealth groups also
included newly developed content covering concordant skills
relevant to online social interactions during regular session
instruction [e.g., starting and ending video chats (lesson e),
entering and exiting conversations online (lesson f), having
online get-togethers (lesson h)]. During in-person sessions,
group leaders and coaches conducted live role play demonstrations of appropriate and inappropriate social behaviors
in order to use Socratic questioning with youth to generate
ecologically valid rules and steps for more appropriate social
interactions and to practice perspective taking to enhance
social cognition. Adolescents then practiced newly learned
skills through structured socialization activities during
which they received in vivo coaching from the treatment
team. To promote generalization of skills, adolescents were
assigned weekly socialization homework assignments to
practice skills with their parents and peers. Parents were
instructed on social coaching techniques to promote skills
mastery and to assist their adolescent with social problem
solving. For telehealth groups, didactic content was presented utilizing PowerPoint slides, role plays were provided
by pre-recorded videos, and behavioral rehearsals were facilitated by coaches in small group (3–4 youth) virtual breakout
sessions. In addition to the regular weekly assignments given
to the in-person groups, telehealth groups were also assigned
in-group (i.e., with other program participants) online gettogethers during sessions 9–15 of the program. This change
was made for the purpose of practicing online social skills
and reducing ongoing negative impacts of social isolation
due to COVID-19, particularly during remote schooling.

Measures
Test of Adolescent Social Skills Knowledge (TASSK;
Laugeson & Frankel, 2010)
The TASSK is a 30-item criterion-referenced measure developed to assess changes in knowledge about social skills
taught in the PEERS® intervention. The TASSK takes
approximately 5 minutes for youth to complete. Scores are
calculated out of a total of 30, where higher scores reflect
greater knowledge of adolescent social skills. The TASSK
has shown to be sensitive to treatment effects and has a moderate coefficient alpha of 0.56, which is acceptable given the
large domain of questions included on the scale (Laugeson
et al., 2009). Adolescents completed the TASSK at baseline
and post-intervention.

Social Responsiveness Scale, Second Edition‑School
Age (SRS‑2; Constantino & Gruber, 2012)
The SRS-2 is a 65-item measure of the presence and severity
of ASD-associated social challenges and symptomatology
in individuals 2.5 years old through adulthood. The SRS-2
offers four forms [e.g., School-Age, Preschool, Adult (Relative/Other Report), and Adult (Self-Report)], and the current
study utilized the School-Age form, which is completed by
caregivers to report on individuals four to 18 years of age.
The SRS-2 takes approximately 15–20 min to complete.
Parents rated their adolescent’s behaviors using a 4-point
Likert style scale ranging from 1 (“not true”) to 4 (“almost
always true”). The measure produces a standardized Total
T-score and five subscale scores [e.g., Social Communication, Social Cognition, Social Awareness, Social Motivation,
and Restricted Interests and Repetitive Behavior (RRB)],
with higher scores reflecting greater socialization difficulties. T-scores above 60 are categorized in the clinical level,
with scores 60 to 65 in the Mild range, 66 to 75 in the Moderate range, and 76 and higher in the Severe range. Scores 59
and below are within normal limits and not typically associated with ASD. Psychometric properties of the SRS-2 show
excellent internal consistency (ranging from 0.94 to 0.96
across age groups), interrater reliability correlations of 0.77
for the School-Age form, and moderate to high correlations
with other measures of social behavior and communication
and inter-rater agreement (coefficients ranging from 0.72 to
0.82) (Bruni, 2014). The SRS-2 was completed by caregivers at baseline and post-intervention.

Social Skills Improvement System Rating Scales
(SSiS; Gresham & Elliott, 2008)
The SSiS is a 79-item measure that assesses general social
skills and interfering problem behaviors in children three
to 18 years of age. Parents reports on their adolescent’s
behaviors on a 4-point scale ranging from 0 (“never”) to
3 (“almost always true”). Standard scores are available for
the overall domains of Social Skills and Problem Behaviors,
with higher scores indicating better social functioning and
greater difficulties with behavioral problems, respectively.
Standard scores are classified as the following: 116 and
greater = Above Average, 85–115 = Average, 70–84 = Below
Average, and 69 and below = Well Below Average (Gresham
& Elliot, 2008). Parent forms have high internal reliability
with alpha coefficients in the mid to high 0.80 s for overall
domain standard scores. Caregivers completed the SSiS at
baseline and post-intervention.
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Quality of Socialization Questionnaire (QSQ;
Laugeson & Frankel, 2010)
The QSQ is a 12-item measure that assesses the frequency
of an individual’s social engagement (i.e., get-togethers
with peers) and level of conflict during those get-togethers
(Laugeson et al., 2009, 2012). The QSQ is adapted from
the Quality of Play Questionnaire (QPQ; Frankel & Mintz,
2011) for adolescents and young adults on the spectrum and
takes approximately 2–3 min to complete. The QSQ measures an individual’s frequency of get-togethers (i.e., hosted
and invited) in the previous month. The QSQ was completed
by adolescents (self-report) and caregivers (parent-report) at
baseline and post-intervention.

Statistical Analyses
All statistical analyses were conducted with SPSS 27.0. A
priori analyses explored potential group differences with
respect to demographic variables. Independent samples
t-tests indicated no significant differences between telehealth and in-person groups on age, t(240) = 0.63, p > 0.05.
Chi-square analyses also revealed no significant differences
between groups on gender, χ2(2) = 1.11, p > 0.05, or race/
ethnicity, χ2(7) = 3.64, p > 0.05. A priori analyses were also
conducted to examine potential group differences on baseline scores on each outcome measure. No significant differences were found between telehealth and in-person groups

on baseline scores on the TASSK, SRS Total T-score, SSiS
Social Skills Standard Score, SSiS Problem Behaviors standard score, QSQ self-report (i.e., total, hosted, and invited),
or QSQ parent-report (i.e., total, hosted, and invited), with
all p values > 0.05.
To examine the efficacy of telehealth delivery on measures of social functioning, a series of repeated measures
t-tests were conducted to compare total scores on each
measure from baseline to post-intervention. To compare
efficacy between telehealth and in-person groups, difference
scores (DS) were calculated for each participant on outcome
measures to show the magnitude of change from baseline to
post-intervention. Positive DS on the TASSK, SSiS Social
Skills standard score, and QSQ indicated improvements on
their respective measures, while negative DS on the SRS
Total T-score and SSiS Problem Behaviors standard score
indicated improvements on their respective measures. A
series of independent samples t-tests were then conducted to
compare the telehealth and in-person groups, with DS from
baseline to post-intervention on each respective measure as
the dependent variable.

Results
Overall results indicated significant improvements on all
youth outcomes for PEERS® for Adolescents via telehealth
delivery from baseline to post-intervention. Results are
shown in Fig. 1. Comparison of telehealth and in-person

Fig. 1  Change in treatment outcome scores from baseline to post-intervention for telehealth group *p < 05, **p < 01, ***p < 001
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DS showed no significant differences in treatment response,
with the exception of parent report of social engagement.
See Table 2.

Telehealth Efficacy
Social Skills Knowledge
Adolescents in the telehealth group were found to significantly improve their social skills knowledge from baseline
to post-intervention, t(19) = − 9.74, p < 0.001. At baseline,
youth were responding to about half of the TASSK correctly
(M = 13.45, SD = 3.15), and at post-intervention, scores
increased by an average of 11 points (M = 24.35, SD = 3.90).
Social Responsiveness
Adolescent social responsiveness on the SRS-2 Total
T-scores significantly improved following telehealth treatment, t(28) = 4.92, p < 0.001. At baseline, youths’ Total
T-score was in the Moderate range (M = 73.93, SD = 10.89),
and at post-intervention, scores decreased to the Mild range
(M = 65.93, SD = 8.51).
Overall Social Skills and Problem Behaviors
Adolescent overall social skills, as measured by the SSiS
Social Skills standard score, also significantly improved
from baseline to post-telehealth intervention, t(28) = − 4.73,
p < 0.001. At baseline, scores were in the Below Average
range (M = 80.97, SD = 11.22) and improved to the Average
range at post-intervention (M = 90.17, SD = 12.18). Further,
adolescents’ SSiS Problem Behaviors standard scores significantly decreased from baseline (M = 124.10, SD = 14.79)
to post-intervention (M = 118.76, SD = 13.65), t(28) = 2.61,
p < 0.05; however, scores still remained in the Above Average range following PEERS® for Adolescents via telehealth.

Table 2  Summary of treatment
outcomes for telehealth and
in-person groups

Social Engagement
Adolescent report of total number of get-togethers in the
previous month significantly increased from baseline
(M = 2.75, SD = 2.90) to post-intervention (M = 8.15,
SD = 5.19), t(19) = − 4.81, p < 0.001. Further analyses
with Bonferroni corrections to adjust for multiple comparisons revealed adolescents to significantly increase
both number of hosted (baseline: M = 1.65, SD = 2.23;
post-intervention: M = 5.65, SD = 4.06; t(19) = − 4.31,
p < 0.001) and invited get-togethers (baseline: M = 1.1,
SD = 1.21; post-intervention: M = 2.50, SD = 2.35;
t(19) = − 2.57, p < 0.025). Parent report of total number of get-togethers in the previous month also significantly increased from baseline (M = 2.03, SD = 5.57) to
post-intervention (M = 7.10, SD = 5.51), t(28) = − 3.44,
p < 0.01. Further examination with Bonferroni corrections to adjust for multiple comparisons revealed parents
reported significantly increased number of hosted gettogethers (baseline: M = 1.00, SD = 2.85; post-intervention: M = 4.59, SD = 3.04; t(28) = − 4.46, p < 0.001) but
not invited get-togethers (baseline: M = 1.03, SD = 2.82;
post-intervention: M = 2.52, SD = 2.79, t(28) = − 2.07,
p > 0.025).

Telehealth and In‑person Comparison
The in-person comparison group showed significant
improvements on all outcome measures from baseline to
post-intervention, all p values < 0.05. When comparing telehealth and in-person groups, no significant differences in
DS on social skills knowledge, social responsiveness, general social skills, problem behaviors, or teen-report of social
engagement were found across treatment modalities, all p
values > 0.05. DS on parent-report of number of total gettogethers, however, was significantly different between telehealth (M = 5.07, SD = 7.94) and in-person groups (M = 2.47,
SD = 3.70), t(155) = − 2.60, p < 0.01. Further analyses of

Measure

TASSK
SRS Total T-score
SSiS Social Skills Standard Score
SSiS Problem Behaviors Standard Score
QSQ Self Total
QSQ Parent Total

Telehealth (n = 31)

In-person (n = 212)

Difference scores

Difference scores

M

SD

M

SD

10.90
− 8.00
9.21
− 5.34
5.40
5.07

5.00
8.76
10.50
11.01
5.02
7.94

10.58
− 7.87
8.51
− 8.71
3.23
2.47

5.90
9.29
10.80
11.46
6.12
3.70

Difference
scores
t-test
P value

n.s.
n.s.
n.s.
n.s.
n.s.
< .01

n.s. not significant
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parent-report of get-togethers at post-intervention indicated significant differences between groups on both number of hosted (telehealth: M = 4.59, SD = 3.04; in-person:
M = 3.06, SD = 2.59; t(165) = − 2.80, p < 0.01) and invited
get-togethers (telehealth: M = 2.52, SD = 2.79; in-person:
M = 1.31, SD = 1.59; t(165) = − 3.20, p < 0.01). Significant
differences between telehealth and in-person modalities on
parent-reported get-togethers consistently favored the telehealth format. Though promising, potential confounds and
limitations of the latter finding are discussed below.

Discussion
Research on telehealth delivery of mental health interventions has increased due to the availability of telehealth
platforms and the service context of the COVID-19 pandemic. For autistic individuals, research on telehealth
interventions is in its infancy; despite some positive evidence for remote service delivery, there remains a high
need for continued research in this domain. Findings from
the present study indicate that PEERS® for Adolescents
via telehealth delivery is a very promising method to teach
autistic youth social skills and improve outcomes. Consistent with previous research (Miyake et al., 2018), the
current study found that telehealth delivery results in significant improvements on measures of social functioning.
Importantly, the current study found telehealth delivery
to not only be efficacious in improving social outcomes,
but results were comparable to outcomes via in-person
instruction. This finding is especially important given the
current context of remote learning and social distancing
and provides support for the use of telehealth delivery
beyond the COVID-19 pandemic. Therefore, continued
use of telehealth services and research on improving the
efficacy and effectiveness of remote service delivery will
remain to be of importance.
Similar to the in-person program and original studies
(Laugeson et al., 2009, 2012), findings showed PEERS®
for Adolescents via telehealth delivery improves friendship skills of autistic youth. Results support the use of
telehealth instruction to teach and practice social skills, as
adolescents showed improvements on measures of social
skills knowledge, social responsiveness, general social
skills, problem behaviors, and social engagement. As
in the in-person group, adolescents who participated in
the telehealth format were found to significantly improve
social skills knowledge by about 10–11 points. Thus, both
telehealth and in-person instruction are effective methods
to teach social skills content. Regarding social responsiveness and overall social skills, both telehealth and in-person
groups were in the Mild range on the SRS-2 and Average
range for SSiS Social Skills at post-intervention. Although
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significant improvements were found from baseline to
post-intervention on SSiS Problem Behaviors, standard
scores remained in the Above Average range. This finding
may be attributed to the social skills focus of the program
rather than targeting specific problem behaviors. Social
engagement was also found to significantly improve, and
results show that learning and practicing skills on how to
have get-togethers, particularly learning the rules and steps
for hosting get-togethers contributes to improved social
engagement. For the telehealth group, at post-intervention,
youth were hosting twice the total number of get-togethers
they participated in (i.e., both hosted and invited) at baseline. Taken together, results provide support for continuing
to teach autistic youth social skills via telehealth delivery.
In the telehealth modality, didactic lessons, role plays,
behavioral rehearsals, and weekly assignments were translated to remote instruction and continued to be effective
methods for improving youth social skills outcomes. In
addition to providing support for telehealth interventions,
results also highlight the continued need for evidencebased interventions for youth on the autism spectrum and
parent-assisted interventions to promote generalization of
skills. Core elements of the PEERS® program are parentsupported enrollment in social activities and regularly organized get-togethers with peers; the telehealth modality also
translated social coaching to remote instruction and provided
parents with strategies on how to support their adolescent’s
social skills for in-person and online interactions. Regardless
of treatment delivery, parents continue to be important for
providing youth with opportunities to participate in social
activities and generalizing skills outside of the treatment
setting.
No significant differences were found between telehealth
and in-person groups on most outcome measures except parent report of get-togethers, in that parents reported a greater
increase in get-togethers following the telehealth format than
following in-person instruction. A potential confound in
assessment of social engagement with the QSQ is the addition of in-group get-togethers to the weekly assignments in
our telehealth program to promote practice of online social
skills and reduce social isolation due to COVID-19. Because
of this adaptation, number of get-togethers reported may
have been artificially inflated, as some participants may
have included in-group get-togethers in the self- and parentreports of number of get-togethers in the previous month.
Despite this concern, it is still encouraging that participants
continued to have get-togethers with peers unaffiliated with
the program during a period of social distancing and remote
learning. As a result, the UCLA PEERS program has since
revised the QSQ to allow respondents report in- and outgroup get-togethers separately; this will allow for the comparison of in-group and out-of-group get-togethers in future
analyses of social engagement.
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Limitations and Future Directions
Although results from the present study are promising and
merit further research, a few limitations should be considered when interpreting findings. Most importantly, families
in the telehealth modality were recruited for participation in
the virtual format. Ability to participate for the entirety of
the program via telehealth may have impacted which families ultimately decided to enroll. Future studies may randomly assign families to either the in-person or telehealth
format to assess efficacy and compare outcomes. Although
there are many benefits to offering clinical services over telehealth (e.g., flexibility of scheduling, expanding reach into
rural and remote areas), the telehealth modality also required
access to reliable internet and technology (e.g., phone, tablet, laptop, or computer) for both the adolescent and parent.
Availability of adequate internet and technology is a limiting
factor for many families and can result in service disparities
that must be addressed as healthcare providers continue to
conduct services via telehealth. Secondly, the current study
utilized outcome measures from participants who completed
both baseline and post-intervention measures to determine
efficacy of telehealth delivery; thus, data from participants
who dropped from the telehealth program or who did not
complete measures at both time points were not examined.
Comparison of data from individuals who completed and did
not complete the telehealth program may elucidate factors
(e.g., scores on baseline measures, severity of social communication challenges, age) that impact successful completion
of the telehealth modality, and thus, warrants further examination. Additional incentives, such as gift cards or prizes, or
procedural adaptations may also be needed to ensure timely
completion of outcome measures for telehealth participants.
Additional limitations must be considered. The current
study included adolescents with historical ASD diagnoses and/or clinically elevated scores on the SRS-2. Future
studies may include comprehensive diagnostic assessment
utilizing standardized measures to confirm diagnoses and
level of support needed. Supplementary measures of cognitive, adaptive, and psychological functioning, as well as
receptive and expressive language ability, may also serve
to better characterize the sample and assist in identification
of moderator variables contributing to relative benefits of
in-person or telehealth modalities. Additionally, given
that the adolescents and parents are active participants in
the intervention, their reports on outcome measures may
be susceptible to bias. Researchers have found PEERS®
may improve parent and family outcomes [e.g., parental stress, parenting self-efficacy, family chaos; (Corona
et al., 2019; Karst et al., 2015), which may also influence
respondent reports on treatment outcome measures. To

address this, future research may collect third party (e.g.,
teacher report) and direct observational measures to objectively assess treatment outcomes and skills mastery in the
youth’s natural settings. Such measures would be particularly beneficial if the respondent was blind to the adolescent’s participation in the intervention. Lastly, to further
assess the efficacy of telehealth delivery, long-term follow
up research is warranted to examine if outcomes similarly
maintain over time as seen following the in-person program. Specifically, previous research on PEERS® for Adolescents has demonstrated durability of treatment gains,
with outcomes maintaining 1–5 years after the conclusion
of the intervention (Mandelberg et al., 2014). Follow-up
assessments of adolescents participating in the telehealth
program are needed to determine if improvements in social
functioning also maintain following telehealth instruction.

Conclusions
PEERS® for Adolescents via telehealth delivery demonstrated efficacy in improving social skills for autistic
youth. Most encouragingly, outcomes from telehealth
delivery were relatively equivalent to in-person treatment,
suggesting that adolescents on the autism spectrum were
able to learn important friendship skills in a remote learning context. Despite a challenging and uncertain social
climate, adolescents were able to learn and exhibit significant gains in social skills knowledge, social responsiveness, overall social skills and problem behaviors, and
social engagement. The present study provides support for
ongoing implementation of telehealth delivery to expand
accessibility of evidence-based interventions and to produce significant and meaningful social change in the lives
of autistic youth and their families.
Acknowledgements This research relied on data from the UCLA
PEERS® for Adolescents Program. We appreciate the youth and families who participated in this research, as well as the research assistants,
staff, and colleagues who have contributed to the P
 EERS® for Adolescents program over the years.
Author Contributions JAE and EAL conceptualized the study. Material
preparation, participant consent, and data collection were performed by
research staff under the supervision of EAL. Data preparation, analyses, and interpretation of results were performed by JAE with support
from SP and CTM. All authors contributed to, provided feedback on,
and approved the research, analyses, and manuscript.
Funding All activities in this study were self-funded.
Code Availability Coded data for this study are available upon request
from the UCLA PEERS Clinic.

13

Journal of Autism and Developmental Disorders

Declarations
Conflict of interest EAL is the developer of the PEERS® program
and author of PEERS® treatment manuals. JAE, CTM, SJP, LHA, and
EMD have no interests to declare.
Ethical Approval All procedures in the study were performed in compliance with the ethical standards of the University Institutional Review
Board and in accordance with the 1964 Helsinki Declaration and its
later amendments. The study was approved by the University Institutional Review Board through the UCLA Office of the Protection of
Research Subjects.
Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References
American Psychiatric Association. (2013). Diagnostic and statistical
manual of mental disorders (5th ed.). American Psychiatric.
Bailenson, J. N. (2021). Nonverbal overload: A theoretical argument
for the causes of zoom fatigue. Technology, Mind, and Behavior. https://doi.org/10.1037/tmb0000030
Barry, T. D., Klinger, L. G., Lee, J. M., Palardy, N., Gilmore, T.,
& Bodin, S. D. (2003). Examining the effectiveness of an outpatient clinic–based social skills group for high-functioning
children with autism. Journal of Autism and Developmental
Disorders, 33, 685–701.
Best, P., Manktelow, R., & Taylor, B. (2014). Online communication,
social media and adolescent wellbeing: A systematic narrative
review. Children and Youth Services Review, 41, 27–36.
Bierman, K. L., Kalvin, C. B., & Heinrichs, B. S. (2015). Early
childhood precursors and adolescent sequelae of grade school
peer rejection and victimization. Journal of Clinical Child and
Adolescent Psychology, 44(3), 367–379.
Brochado, S., Soares, S., & Fraga, S. (2017). A scoping review
on studies of cyberbullying prevalence among adolescents.
Trauma, Violence and Abuse, 18(5), 523–531.
Bruni, T. P. (2014). Test review: Social responsiveness scale–second edition (srs-2). Journal of Psychoeducational Assessment,
32(4), 365–369.
Bury, S. M., Jellett, R., Spoor, J. R., & Hedley, D. (2020). “It defines
who i am” or “it’s something i have”: What language do [autistic] Australian adults [on the autism spectrum] prefer? Journal
of Autism and Developmental Disorders. https://d oi.o rg/1 0.
1007/s10803-020-04425-3
Constantino, J. N., & Gruber, C. P. (2012). The Social responsiveness
scale manual, second edition (SRS-2). Western Psychological
Services.
Corona, L. L., Janicki, C., Milgramm, A., & Christodulu, K. V.
(2019). Brief report: Reductions in parenting stress in the

13

context of PEERS—A social skills intervention for adolescents
with autism spectrum disorder. Journal of Autism and Developmental Disorders, 49(12), 5073–5077. https://doi.org/10.1007/
s10803-019-04201-y
Deckers, A., Muris, P., & Roelofs, J. (2017). Being on your own or
feeling lonely? Loneliness and other social variables in youths
with autism spectrum disorders. Child Psychiatry and Human
Development, 48(5), 828–839.
Dolev-Cohen, M., & Barak, A. (2013). Adolescents’ use of instant
messaging as a means of emotional relief. Computers in Human
Behavior, 29(1), 58–63.
Drahota, A., Sadler, R., Hippensteel, C., Ingersoll, B., & Bishop, L.
(2020). Service deserts and service oases: Utilizing geographic
information systems to evaluate service availability for individuals with autism spectrum disorder. Autism, 24(8), 2008–2020.
Ferguson, J., Craig, E. A., & Dounavi, K. (2019). Telehealth as a
model for providing behaviour analytic interventions to individuals with autism spectrum disorder: A systematic review. Journal of Autism and Developmental Disorders, 49(2), 582–616.
Forrest, D. L., Kroeger, R. A., & Stroope, S. (2020). Autism spectrum disorder symptoms and bullying victimization among children with autism in the United States. Journal of Autism and
Developmental Disorders, 50(2), 560–571.
Frankel, F., & Mintz, J. (2011). Maternal reports of play dates of clinic
referred and community children. Journal of Child and Family
Studies, 20, 623–630.
Fussner, L. M., Luebbe, A. M., Mancini, K. J., & Becker, S. P. (2018).
Emotion dysregulation mediates the longitudinal relation between
peer rejection and depression: Differential effects of gender and
grade. International Journal of Behavioral Development, 42(2),
155–166.
Gardner, D. M., Gerdes, A. C., & Weinberger, K. (2019). Examination
of a parent-assisted, friendship-building program for adolescents
with ADHD. Journal of Attention Disorders, 23(4), 363–373.
Gillespie-Lynch, K., Kapp, S. K., Shane-Simpson, C., Smith, D. S.,
& Hutman, T. (2014). Intersections between the autism spectrum
and the internet: Perceived benefits and preferred functions of
computer-mediated communication. Intellectual and Developmental Disabilities, 52(6), 456–469.
Gresham, F. M., & Elliott, S. N. (2008). Social skills improvement
system: Rating scales. Pearson Assessments, 22(4), 809–15.
Gwynette, M. F., Morriss, D., Warren, N., Truelove, J., Warthen, J.,
Ross, C. P., & Borckardt, J. (2017). Social skills training for adolescents with autism spectrum disorder using facebook (project
rex connect): A survey study. JMIR Mental Health, 4(1), e6605.
Hepburn, S. L., Blakeley-Smith, A., Wolff, B., & Reaven, J. A. (2016).
Telehealth delivery of cognitive-behavioral intervention to youth
with autism spectrum disorder and anxiety: A pilot study. Autism,
20(2), 207–218.
Kang, S. M., & Munoz, M. J. (2014). Preference for online communication and its association with perceived social skills. Individual
Differences Research, 12(4), 198–208.
Karst, J. S., Van Hecke, A. V., Carson, A. M., Stevens, S., Schohl, K., &
Dolan, B. (2015). Parent and family outcomes of PEERS: A social
skills intervention for adolescents with autism spectrum disorder.
Journal of Autism and Developmental Disorders, 45(3), 752–765.
https://doi.org/10.1007/s10803-014-2231-6
Kloosterman, P. H., Kelley, E. A., Craig, W. M., Parker, J. D. A., &
Javier, C. (2013). Types and experiences of bullying in adolescents with an autism spectrum disorder. Research in Autism Spectrum Disorders, 7(7), 824–832.
Kowalski, R. M., Limber, S. P., & Agatston, P. W. (2012). Cyberbullying: Bullying in the digital age (2nd ed.). Wiley Blackwell.
Kuo, M. H., Orsmond, G. I., Coster, W. J., & Cohn, E. S. (2014). Media
use among adolescents with autism spectrum disorder. Autism,
18(8), 914–923.

Journal of Autism and Developmental Disorders
Laugeson, E. A. (2014). The PEERS curriculum for school-based professions: Social skills training for adolescents with autism spectrum disorder. Routlege.
Laugeson, E. A., & Frankel, F. (2010). Social skills for teenagers with
developmental and autism spectrum disorders: The PEERS treatment manual. Routledge.
Laugeson, E. A., Frankel, F., Mogil, C., & Dillon, A. R. (2009). Parentassisted social skills training to improve friendships in teens with
autism spectrum disorders. Journal of Autism and Developmental
Disorders, 39(4), 596–606.
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. Journal
of Autism and Developmental Disorders, 42(6), 1025–1036.
Lindgren, S., Wacker, D., Suess, A., Schieltz, K., Pelzel, K., Kopelman, T., & Waldron, D. (2016). Telehealth and autism: Treating
challenging behavior at lower cost. Pediatrics, 137(Supplement
2), S167–S175.
Macoun, S. J., Bedir, B., Runions, K., Barker, L. E., Halliday, D., &
Lewis, J. (2021). Information and communication technologies
use by children and youth with autism spectrum disorder: Promise and perils. Journal of Psychiatry and Behavioral Sciences,
4(1), 1–11.
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. Journal of Mental Health Research in Intellectual Disabilities, 7(1), 45–73.
Miyake, C. J., Hong, E. Dixon, D. R., & Novack, M. N. (2018, February 4–6). Effectiveness of the program for the education and
enrichment of relationship skills (PEERS®) delivered via telehealth [poster presentation]. Association for Behavior Analysis
International Annual Autism Conference.
Moody, C. T., & Laugeson, E. A. (2020). Social skills training in
autism spectrum disorder across the lifespan. Child and Adolescent Psychiatric Clinics, 29(2), 359–371.
Moore, S. E., Norman, R. E., Suetani, S., Thomas, H. J., Sly, P. D.,
& Scott, J. G. (2017). Consequences of bullying victimization
in childhood and adolescence: A systematic review and metaanalysis. World Journal of Psychiatry, 7(1), 60.
Park, I., Gong, J., Lyons, G. L., Hirota, T., Takahashi, M., Kim, B.,
& Leventhal, B. L. (2020). Prevalence of and factors associated
with school bullying in students with autism spectrum disorder: A
cross-cultural meta-analysis. Yonsei Medical Journal, 61(11), 909.
Paulus, F. W., Sander, C. S., Nitze, M., Kramatschek-Pfahler, A. R.,
Voran, A., & von Gontard, A. (2019). Gaming disorder and computer-mediated communication in children and adolescents with
autism spectrum disorder. Zeitschrift für Kinder-und Jugendpsychiatrie und Psychotherapie, 48(2), 113–122.
Rodriguez, G., Drastal, K., & Hartley, S. L. (2021). Cross-lagged
model of bullying victimization and mental health problems in
children with autism in middle to older childhood. Autism, 25(1),
90–101.
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 anxiety
in adolescents with autism spectrum disorders. Journal of Autism
and Developmental Disorders, 44(3), 532–545.

Slobodin, O., Heffler, K. F., & Davidovitch, M. (2019). Screen media
and autism spectrum disorder: A systematic literature review.
Journal of Developmental & Behavioral Pediatrics, 40(4),
303–311.
Steinberg, L., & Morris, A. S. (2001). Adolescent development. Annual
Review of Psychology, 52(1), 83–110.
Sutherland, R., Trembath, D., & Roberts, J. (2018). Telehealth and
autism: A systematic search and review of the literature. International Journal of Speech-Language Pathology, 20(3), 324–336.
Twenge, J. M., Spitzberg, B. H., & Campbell, W. K. (2019). Less inperson social interaction with peers among US adolescents in the
21st century and links to loneliness. Journal of Social and Personal Relationships, 36(6), 1892–1913.
Valkenburg, P. M., & Peter, J. (2007a). Preadolescents’ and adolescents’ online communication and their closeness to friends. Developmental Psychology, 43(2), 267.
Valkenburg, P. M., & Peter, J. (2007b). Internet communication and its
relation to well-being: Identifying some underlying mechanisms.
Media Psychology, 9(1), 43–58.
van Schalkwyk, G. I., Marin, C. E., Ortiz, M., Rolison, M., Qayyum,
Z., McPartland, J. C., & Silverman, W. K. (2017). Social media
use, friendship quality, and the moderating role of anxiety in adolescents with autism spectrum disorder. Journal of Autism and
Developmental Disorders, 47(9), 2805–2813.
Vannucci, A., Simpson, E. G., Gagnon, S., & Ohannessian, C. M.
(2020). Social media use and risky behaviors in adolescents: A
meta-analysis. Journal of Adolescence, 79, 258–274.
Vismara, L. A., McCormick, C., Young, G. S., Nadhan, A., & Monlux,
K. (2013). Preliminary findings of a telehealth approach to parent
training in autism. Journal of Autism and Developmental Disorders, 43(12), 2953–2969.
Wiederhold, B. K. (2020). Connecting through technology during the
coronavirus disease 2019 pandemic: Avoiding “zoom fatigue.”
Cyberpsychology, Behavior and Social Networking, 23(7),
437–438.
Wolstencroft, J., Kerry, E., Denyer, H., Watkins, A., Mandy, W.,
& Skuse, D. (2021). New approaches to social skills training:
Blended group interventions for girls with social communication
difficulties. Autism Research, 14(5), 1061–1072.
Wyman, J., & Claro, A. (2020). The UCLA PEERS school-based program: Treatment outcomes for improving social functioning in
adolescents and young adults with autism spectrum disorder and
those with cognitive deficits. Journal of Autism and Developmental Disorders, 50, 1907–1920.
Zheng, S., Kim, H., Salzman, E., Ankenman, K., & Bent, S. (2021).
Improving social knowledge and skills among adolescents with
autism: systematic review and meta-analysis of UCLA PEERS®
for adolescents. Journal of Autism and Developmental Disorders.
https://doi.org/10.1007/s10803-021-04885-1
Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

13

