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Abstract
Objectives Autistic individuals and those diagnosed with ADHD are at greater risk for social difficulties, with evidence 
suggesting that the co-occurrence of these neurodevelopmental disorders may further exacerbate social challenges. Though 
social skill interventions have strong empirical support in autistic populations, fewer evidence-based social skill interven-
tions for adolescents with ADHD exist. Further, the impact of co-occurring autism and ADHD diagnoses on social skill 
treatment response is unknown. This study aimed to investigate the comparative efficacy of the evidence-based  PEERS® for 
Adolescents social skills intervention in adolescents with ADHD, autistic adolescents, and adolescents with co-occurring 
ADHD and autism.
Methods Adolescents (N = 144; ADHD, n = 43; Autism, n = 60; ADHD + Autism, n = 41) and their parents participated in 
 PEERS® for Adolescents and completed questionnaires on social functioning at pre- and post-intervention.  PEERS® for 
Adolescents is a 16-week, parent-assisted social skills intervention that teaches ecologically valid skills related to making 
and keeping friends as well as handling conflict and rejection in peer relationships.
Results At baseline, a MANCOVA revealed significant differences in social behavior by diagnostic group (ADHD, Autism, 
ADHD + Autism), F(10,218) = 3.60, p < .001. However, in a repeated measures MANCOVA, no significant differences in 
treatment response following  PEERS® for Adolescents across diagnostic groups emerged, F(10,214) = 1.34, p = .209. As a 
whole, participants significantly improved across all assessed outcomes.
Conclusion Results suggest that adolescents with ADHD, with or without a co-occurring autism diagnosis, benefit from the 
novel extension of  PEERS® for Adolescents, showing improved social skill proficiency and decreased problem behaviors.
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As neurodevelopmental disorders, attention-deficit/hyper-
activity disorder (ADHD) and autism both impact the neu-
robiological development of an individual and how they 
interact with the world. Differences are apparent in child-
hood for both autism and ADHD, though the predominant 

characteristics, strengths, and challenges are distinct. Neuro-
diversity does produce strengths for these populations, such 
that those with ADHD report and display greater cognitive 
dynamism, creativity, courage, energy, humanity, resil-
ience, and transcendence (Sedgwick et al., 2019; White & 
Shah, 2006). Per autistic adults,1 the ability to hyperfocus, 
attention to detail, memory, honesty, and loyalty emerge 
as common autistic traits that can confer advantages (Rus-
sell et al., 2019). However, the differences associated with 
ADHD and autism also often confer challenges for these 
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1 We acknowledge that language is dynamic and that individual 
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ADHD”) is utilized.
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individuals, with some of these challenges stemming from 
societal expectations being misaligned with these popula-
tions’ neurobehavioral presentations. Youth with ADHD 
most frequently present with differences in their attention, 
organization, activity level, and/or impulse control (APA, 
2013). In contrast, autistic individuals present with differ-
ences in their social communication (e.g., difficulties with 
nonverbal communication, atypical approach to conversa-
tion) and display patterns of restricted, repetitive behaviors 
(APA, 2013).

Notably, ADHD and autism also share significant transdi-
agnostic commonalities (Mikami et al., 2019). Studies have 
shown that ADHD symptoms (e.g., attentional changes, 
impulsivity, hyperactivity) are common in autism (Mayes 
et al., 2012). Research has shown increased irritability, sleep 
difficulties, and executive function differences are present in 
both children with ADHD and autistic children (APA, 2013; 
Craig et al., 2016; Eyre et al., 2019; Mayes et al., 2009). 
Most notably, the differences associated with both diagnoses 
often impact these populations in their relationships with 
others (Petrina et al., 2014; Ros & Graziano, 2018). Prior lit-
erature has demonstrated that youth diagnosed with ADHD 
experience higher rates of peer victimization and peer rejec-
tion, while also showing a tendency toward deterioration of 
friendship quality over time that is not observed in peers 
without ADHD, indicating a difficulty maintaining friend-
ships (Normand et al., 2013; Sciberras et al., 2009; Tay-
lor et al., 2010). Similarly, studies have shown that autistic 
youth are more likely to have fewer friends, be less actively 
engaged in social settings, and experience peer rejection and 
bullying when compared to neurotypical peers (Kasari et al., 
2011; Maiano et al., 2016; Taheri et al., 2016).

Theoretically, the barriers to social engagement for those 
with ADHD may be driven by the presence of culturally 
inappropriate social behaviors (e.g., interrupting, intrusion 
on personal space, poor sportsmanship), while autism is 
more characterized by the absence of culturally normative 
social behaviors (e.g., less use of social initiations, ges-
tures, facial expressions; Antshel & Russo, 2019; Mikami 
et al., 2019). Thus, it is plausible that the combined clinical 
presentation of both ADHD and autism may further com-
pound social challenges. Though it has long been clinically 
observed that the symptoms of ADHD and autism frequently 
co-occur, only the most recent edition of the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-5; APA, 
2013) has allowed for both diagnoses to be assigned. In a 
recent meta-analysis, the pooled current and lifetime prev-
alence rates of ADHD in autistic individuals were 38.5% 
and 40.2%, respectively (Rong et al., 2021). Among a large 
sample of children with ADHD (n = 2495), 13% were also 
diagnosed with autism (Zablotsky et al., 2020). These prev-
alence estimates suggest that the co-occurrence of these 
conditions is more common than would be expected given 

general population prevalence. Due to the recency of this 
change, the field’s knowledge of co-occurring ADHD and 
autism is still growing, and there is still debate regarding the 
etiology of the high rates of attentional deficits and differ-
ences in autistic populations (Hours et al., 2022).

Despite ongoing scientific study, the current literature 
suggests that those with both diagnoses may be a uniquely 
high-risk population in terms of social-emotional difficulty. 
When comparing the features of children diagnosed with 
both ADHD and autism to children with ADHD only, youth 
with both diagnoses had significantly greater treatment 
needs, were rated as having more severe ADHD symptoms, 
and were significantly more likely to be diagnosed with 
additional co-occurring mental health conditions (Zablot-
sky et al., 2020). Similarly, Sprenger et al. (2013) concluded 
that compared with those with autism alone, those with co-
occurring ADHD and autism had significantly more severe 
autism-related symptoms, especially in the area of social 
interaction. Other studies have found similar additive risks 
and difficulties in populations with both ADHD and autism 
(Gordon-Lipkin et al., 2018; Jang et al., 2013). With respect 
to social skill proficiency specifically, the current limited 
evidence base suggests that autistic individuals, with or 
without an ADHD diagnosis, have significantly greater 
social challenges than those with ADHD alone (Dellapiazza 
et al., 2021; Harkins et al., 2021). However, more research is 
needed on those with co-occurring ADHD and autism, with 
particular attention needed for understanding adolescence 
as a crucial window for symptom constellations (Hartman 
et al., 2016).

Understanding and addressing the impact of neurodevel-
opmental disorders on social relationships is essential given 
the current scientific understanding that suggests friendships 
and a sense of belonging are especially critical in promoting 
positive identity development (Ragelienė, 2016). Social dif-
ficulties correspond to increased mental health problems in 
both those with ADHD and those with autism (Becker et al., 
2017; Humphreys et al., 2013; Mayes et al., 2011; Ratcliffe 
et al., 2015). Further, for autistic people, social challenges 
have also been associated with poor academic performance 
in adolescence and poor employment outcomes in adulthood 
(Chen et al., 2015; Chiang et al., 2013; Hsiao et al., 2013). 
Similarly, in youth with ADHD, poor social acceptance has 
been linked to poorer quality of life and shown to exacerbate 
the negative relationship between inattention and academic 
performance (Dvorsky & Langberg, 2016, Dvorsky et al., 
2018). Consequently, beyond understanding, it is also of 
critical importance to address the social difficulties associ-
ated with both neurodevelopmental disorders early in life to 
enhance long-term quality of life in both populations.

One of the most common approaches for mitigating social 
challenges in neurodiverse youth is social skills training 
(SST). SST approaches typically involve direct teaching of 
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social skills (e.g., emotion recognition, body boundaries, 
nonverbal communication, conversation skills) in a small-
group format, through didactic lessons (e.g., structured, 
educational modules), modeling, skills practice, positive 
reinforcement, and caregiver training (Moody & Laugeson, 
2020). For autistic youth, SST interventions have been clas-
sified as an evidence-based practice, with over 40 group 
design studies in the literature (Hume et al., 2021). Though 
many studies and programs exist, the Program for the Edu-
cation and Enrichment of Relational Skills  (PEERS®) for 
Adolescents (Laugeson & Frankel, 2010) is the only evi-
dence-based, publicly available manualized SST for autistic 
adolescents (Hume et al., 2021).  PEERS® for Adolescents 
has been extensively studied in autistic youth, with a recent 
meta-analysis showing medium to large pooled effect sizes 
for multiple outcomes, including adolescent social knowl-
edge and frequency of get-togethers as well as on stand-
ardized parent-report measures of social skills and social 
responsiveness (Zheng et al., 2021). Specific studies have 
also supported that  PEERS® for Adolescents also produces 
positive changes in observed social behavior (Rabin et al., 
2020), well-being (Lordo et al., 2017; McVey et al., 2016; 
Schiltz et al., 2018), and neurobiological indices (Baker 
et al., 2020; Van Hecke et al., 2015) in autistic youth.

Despite strong evidence for use in autistic youth, SST 
interventions in youth with ADHD have demonstrated mixed 
evidence. A comprehensive systematic review of SST pro-
grams for children and adolescents with ADHD including 
randomized and non-randomized control trial studies con-
cluded that 88% of the SST interventions (n = 16) reviewed 
improved various social skill outcomes (Willis et al., 2019). 
Common characteristics of effective SST interventions for 
youth with ADHD identified in the review were similar to 
those cited for autistic youth, including similar content (e.g., 
good sportsmanship, conflict resolution), session length, 
program duration, small-group format, and some form of 
parental involvement. However, despite some evidence 
of benefit, many social improvements were not consistent 
across informants and did not maintain over time. Similarly, 
using the primary outcome of teacher-reported behavior, a 
Cochrane review concluded there was no beneficial effects 
of SST in youth with ADHD (Storebø et al., 2019). How-
ever, most of the identified studies only included children 
under the age of 12, revealing the SST literature in adoles-
cents to be even weaker. A single meta-analysis of eight 
studies including but not limited to SST showed no benefit 
of interventions in improving social skill proficiency more 
broadly in teens with ADHD (Morris et al., 2021). Indeed, 
the only included study in this meta-analysis to demonstrate 
significant effects of SST in youth with ADHD examined 
 PEERS® for Adolescents (Gardner et al, 2019).

In Gardner et al.’s (2019) study (n = 20),  PEERS® for 
Adolescents was tested in teens with a previous diagnosis 

of ADHD. Results indicated significant increases in ado-
lescents’ reciprocal friendships, get-togethers, and social 
knowledge. Nonsignificant benefits to friendship quality 
and social self-efficacy were also observed, and secondary 
analyses of the sample showed benefits to the family system 
more broadly (Gonring et al., 2017). Although the  PEERS® 
for Adolescents program is clinically used widely for youth 
who struggle to make and keep friends regardless of their 
diagnosis, these promising findings have yet to be replicated 
in research to further solidify the efficacy of  PEERS® for 
Adolescents in youth with ADHD. Given critical review of 
the overall mixed evidence for SST in youth with ADHD, 
researchers have called for inclusion of outcomes that assess 
ecological success (e.g., sociometric ratings), greater racial/
ethnic diversity in samples, and greater empirical study of 
SST in adolescents (Storebø et al., 2019; Willis et al., 2019). 
Notably, Mikami et al. (2017) also highlighted increased 
reinforcement and reminders of culturally appropriate social 
behavior in real time with peers rather than after the fact 
with therapists as an important research direction for SST 
in ADHD. These elements, through practice with peers, live 
social coaching, and performance feedback, are included in 
every  PEERS® for Adolescents session. Additionally, the 
 PEERS® program’s emphasis on parent involvement and 
coaching outside of sessions also increases opportunities 
for in vivo reminders and reinforcement related to social 
behavior. As suggested by Mikami et al. (2017), these fea-
tures are particularly well-suited to the needs of youth with 
ADHD who struggle with consistently performing cultur-
ally appropriate social behavior in the moment, despite 
having knowledge of such behavior, likely due to difficul-
ties with impulse control and emotion regulation (Aduen 
et al., 2018). Further, the program directly addresses certain 
behaviors often present in ADHD (e.g., poor sportsmanship, 
interrupting).

SST research must also evaluate interventions specifically 
for individuals with co-occurring ADHD and autism — an 
area where empirical guidance is lacking beyond showing 
efficacy in ADHD alone. One study found that the effect 
of parent training in autistic children is moderated by the 
presence of ADHD with effects observed more readily in 
autistic children without ADHD (Lecavalier et al., 2017). 
This could suggest that co-occurring ADHD and autism 
may make it more difficult for children to benefit from par-
ent training interventions. This study illustrates the need to 
rigorously examine psychosocial interventions to confirm 
benefits and understand risks in diagnostically complex indi-
viduals. To our knowledge, no research to date has examined 
how the co-occurrence of ADHD and autism may impact 
the efficacy of established social skills training approaches.

The current study’s objective was to examine the compar-
ative treatment outcomes of adolescents with ADHD, autis-
tic adolescents, and adolescents with co-occurring ADHD 
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and autism following the  PEERS® for Adolescents social 
skills intervention, delivered in an outpatient clinic setting. 
In doing so, we aimed to (1) replicate previous findings that 
produce benefits to social outcomes in youth with ADHD 
(e.g., Gardner et al., 2019) and (2) investigate program effi-
cacy in adolescents with co-occurring autism and ADHD, 
which has yet to be established. It was hypothesized that 
all three groups would benefit significantly from the pro-
gram, with the ADHD groups, regardless of the presence 
of autism, showing a less robust effect. This was posited 
given mixed findings from previous studies examining SST 
in this population, particularly for adolescents with ADHD, 
as discussed above (Storebø et al., 2019; Willis et al., 2019).

Method

Participants

Participants included families seeking social skills treat-
ment through the UCLA  PEERS® Clinic, an outpatient 
clinical setting, and data were drawn from a larger archival 
clinical database with approval from the university Insti-
tutional Review Board. Adolescent participants presented 
with a history of social difficulties and included 144 ado-
lescents in middle school and high school with ADHD and/
or autism ranging from 10 to 18 years of age. Adolescents 
and their parents engaged in a phone screening followed by 
an intake appointment with a postdoctoral psychology fel-
low or licensed clinical psychologist to determine eligibility. 
Eligibility criteria for entry into treatment included the fol-
lowing: (1) adolescent and parent were both fluent in Eng-
lish; (2) adolescent did not have a major mental illness (e.g., 
active psychosis); (3) adolescent was willing to be coached 
by their caregiver outside of the treatment setting; (4) ado-
lescent was motivated to participate in the program and learn 
the skills taught in  PEERS®; and (5) adolescent was able to 
comprehend session content and meaningfully participate 
in group format, as determined by clinician judgement. In 
determining an adolescent’s ability to meaningfully partici-
pate in the group format, intake clinicians attended to the 
adolescent’s expressive and receptive language (e.g., con-
tingent responding, use of full sentences) during the intake 
when asking about hobbies, peer interactions, and mood. 
Adolescents who may need more support or a slower pace 
were provided referrals for certified  PEERS® providers who 
could provide the content in an individualized, one-on-one 
setting. After determining eligibility and interest, partici-
pants were enrolled in  PEERS® for Adolescents in cohorts 
of 10-12 persons. Cohorts were diagnostically heterogene-
ous with considerations based on age, developmental level, 
and social communication support needs of adolescents, as 

determined by clinician judgement, to ensure an ecologically 
valid social context for within-group practice.

Diagnostic information was gathered from parents and 
adolescents during the intake process. Given the changes in 
the DSM-5 (APA, 2013) that allowed both diagnoses to co-
occur, we limited the sample to participants who participated 
between 2014 and 2020, in person prior to the COVID-19 
pandemic. Adolescents were classified into one of three 
groups (ADHD, n = 43; Autism, n = 60; ADHD + Autism, 
n = 41). Twenty-five percent of enrolled participants with the 
eligible diagnoses during the selected time period discon-
tinued prior to completion of the  PEERS® for Adolescents 
program. This attrition rate is lower than what is typically 
seen in youth outpatient mental health care (de Haan et al., 
2013). No significant differences in attrition by diagnosis 
were present, χ2(2) = 1.15, p = 0.563. Anecdotally, the most 
common reasons for discontinuing treatment were sched-
uling conflicts and logistical challenges (e.g., travel time). 
Only participants who had completed pre- and post-treat-
ment assessments on at least one primary outcome measure 
were included in the current sample of 144 adolescents.

Adolescent participants in the ADHD group (n = 43) were 
previously diagnosed with ADHD, inclusive of inattentive, 
hyperactive-impulsive, and combined presentations, without 
a diagnosis of autism. Those in the Autism group (n = 60) 
were previously diagnosed with autism and did not have 
a diagnosis of ADHD. Though not formally assessed in a 
comprehensive diagnostic evaluation due to the nature of 
outpatient services, adolescent participants generally pre-
sented with lower support needs (majority “Level 1; Requir-
ing Support,” with some “Level 2; Requiring Substantial 
Support” in both the social communication and restricted, 
repetitive behaviors domains per the DSM-5; APA, 2013) 
given eligibility criteria. Participants in the ADHD + Autism 
group (n = 41) reported both previous diagnoses. Of note, 
some participants in all three groups had other co-occurring 
conditions (e.g., anxiety, depression).

Across the entire sample, the average age of participat-
ing adolescents was 13.9 years old (SD = 1.9). With respect 
to gender, 75.0% (n = 108) of the adolescent participants 
identified as male and 25.0% (n = 36) identified as female. 
Sixty percent (n = 87) of adolescent participants identified 
as White; 8.3% (n = 12) as Hispanic/Latinx; 6.9% (n = 10) 
as Asian; 2.1% (n = 3) as Black; and 22.3% (n = 32) as being 
from other/unspecified ethnic groups, including multiracial 
identities. Participating parent social coaches remained con-
sistent throughout the 16-week intervention; parents were 
mostly mothers (81%) and highly educated (85% having a 
bachelor’s degree or higher). See Table 1 for more infor-
mation on demographic and clinical characteristics of the 
sample by the three diagnostic groups (i.e., ADHD, Autism, 
ADHD + Autism). There were no significant differences by 
diagnostic group in adolescent gender, χ2(2) = 1.38, p = .501, 
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or race/ethnicity (considered as a binary variable: White, 
BIPOC), χ2(2) = 2.30, p = .317. An ANOVA indicated signif-
icant differences by diagnostic group in age, F(2,140) = 3.46, 
p = .034. Post hoc comparisons with a Bonferroni adjustment 
indicated that adolescents in the Autism group (Mage = 14.3, 
SD = 2.0) were significantly older than those in the ADHD 
only group (Mage = 13.4, SD = 1.8), p = .045.

Procedures

Following the phone screening and initial intake appoint-
ments, adolescents and their parents completed measures 
assessing participants’ social functioning. Following the 
16-week intervention, adolescents and parents completed 
outcome measures again to assess change over course 

of treatment. Social functioning outcome measures are 
described in the Measures section.

PEERS® for Adolescents (Laugeson & Frankel, 2010) 
is a 90-minute 16-week intervention that utilizes a small-
group format (e.g., 10-12 adolescents) with a concurrent 
parent social coach group. The groups consist of didactic 
lessons with concrete rules and steps of targeted social skills, 
role-play demonstrations, behavioral rehearsal exercises, and 
weekly ecologically valid socialization assignments. The 
structure of the group utilizes tenets of cognitive behavioral 
therapy (CBT), such as psychoeducation, Socratic question-
ing, skills building and practice, cognitive strategies, and 
homework assignments, through a social skill-focused lens. 
Topics discussed include conversational skills, sources of 
friends, electronic communication, use of humor, good 

Table 1  Demographic characteristics across diagnostic groups 

Note: ADHD, attention-deficit/hyperactivity disorder. All percentages reported are based on valid, available data

ADHD (n = 43) Autism (n = 60) ADHD + Autism (n = 41)

Adolescent characteristics

  Adolescent gender
    Male 79.1% (n = 34) 70.0% (n = 42) 78.0% (n = 32)
    Female 20.9% (n = 9) 30.0% (n = 18) 22.0% (n = 9)
  Adolescent race/ethnicity
    White 65.1% (n = 28) 55% (n = 33) 66.7% (n = 26)
    Hispanic/Latinx 9.3% (n = 4) 10.0% (n = 6) 5.1% (n = 2)
    Black/African American 0% (n = 0) 0% (n = 0) 7.7% (n = 3)
    Asian 11.6% (n = 5) 5.0% (n = 3) 5.1% (n = 2)
    Multiracial/Other 9.3% (n = 4) 25.0% (n = 15) 15.4% (n = 6)
  Adolescent age 13.4 years old (SD = 1.8) 14.3 years old (SD = 2.0) 13.6 years old (SD = 1.7)
  Adolescent additional diagnoses
    Anxiety 27.5% (n = 11) 19.0% (n = 11) 43.6% (n = 17)
    Depression 12.5% (n = 5) 18.6% (n = 5) 17.9% (n = 7)
    OCD 7.5% (n = 3) 5.2% (n = 3) 10.3% (n = 4)
    Other 22.5% (n = 9) 13.8% (n = 8) 15.4% (n = 6)

Participating parent characteristics

  Relationship to Adolescent
    Mother 81.1% (n = 30) 86.2% (n = 50) 73.7% (n = 28)
    Father 18.9% (n = 7) 10.3% (n = 6) 21.1% (n = 8)
    Other 0% (n = 0) 3.4% (n = 2) 5.3% (n = 2)
  Parent race/ethnicity
    White 62.5% (n = 20) 64.7% (n = 33) 64.5% (n = 20)
    Hispanic/Latinx 9.4% (n = 3) 9.8% (n = 5) 6.5% (n = 2)
    Black/African American 0% (n = 0) 0% (n = 0) 3.2% (n = 1)
    Asian 9.4% (n = 3) 7.8% (n = 4) 6.5% (n = 2)
    Multiracial/Other 18.7% (n = 6) 17.7% (n = 9) 19.4% (n = 6)
  Parent highest education
    Less than Bachelor’s Degree 10.3% (n = 4) 20% (n = 11) 11.1% (n = 4)
    Bachelor’s Degree or Higher 89.7% (n = 35) 80% (n = 44) 88.9% (n = 32)
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sportsmanship, conversation entry and exiting strategies, 
organizing get-togethers with peers, handling conflict (i.e., 
disagreements), and navigating rejection (i.e., various types 
of bullying, bad reputations). See Table 2 for a list of ses-
sion content by week. The rules and steps of social skills 
are demonstrated through content exemplars representative 
of developmentally normative adolescent social situations 
(e.g., high school, school clubs). Each session is dedicated 
to ecologically valid content related to making and keeping 
friends and developing more meaningful friendships, while 
social coaches simultaneously learn how to coach and main-
tain skill generalization beyond sessions.

Parent social coaching sessions were led by a licensed 
clinical psychologist and adolescent sessions were led by 
either a licensed clinical psychologist or postdoctoral psy-
chology fellow, under the supervision of the developer of 
 PEERS®. As a training clinic, the archival data from 2014 
to 2020 included in this study spans approximately 13 group 
leaders across the social coaching and adolescent sessions; 
85% of group leaders identified as female (15% male) and 
69% identified as White (31% as BIPOC, including Asian 
and Hispanic/Latinx). The sessions were also supported by 
a team of 4-7 psychology undergraduate students, postbac-
calaureate clinic coordinator staff, and allied health graduate 
students and pre-doctoral psychology interns who served as 
behavioral coaches. Throughout the 16 weeks, behavioral 
coaches assisted in tracking treatment fidelity, homework 
compliance, conducting role-play demonstrations, and pro-
viding performance feedback to participants during small-
group behavioral rehearsals. Prior to leading and assisting 
in the groups, all group facilitators and behavioral coaches 
attended trainings in  PEERS®. All members of the treatment 
team followed published treatment manual guidelines during 
groups (Laugeson, 2014; Laugeson & Frankel, 2010) and 
were supervised by the developer of the  PEERS® interven-
tion to maintain fidelity. Given that data were drawn from 
archival clinical database, no formal measures of fidelity 
are available. However, behavioral coaches informally moni-
tored treatment fidelity throughout every session and notified 
group leaders if a rule or step from the lesson was missed. Of 
note, the clinical groups in the current study used a weekly 
90-minute parent-assisted model as described in Laugeson 

and Frankel (2010); however, groups followed the school-
based 16-week curriculum (Laugeson, 2014), which adds 
two additional sessions from the original parent-assisted 
model.

Measures

Demographic Questionnaire

Prior to the initial intake appointment, a questionnaire 
gathering general information regarding age, gender, eth-
nic background, diagnoses, education, and medication his-
tory was administered. Parents of participating adolescents 
completed the demographic questionnaire at baseline.

Social Skills Improvement System Rating Scales

The Social Skills Improvement System (SSIS; Gresham 
& Elliott, 2008) Rating Scales are norm-referenced rat-
ing forms completed by caregivers on behalf of chil-
dren and adolescents ages 3 to 18. The SSIS parent form 
yields standard scores (M = 100, SD = 15) in two dis-
tinct domains: the Social Skills Domain, which contains 
subscales of Communication, Cooperation, Assertion, 
Responsibility, Empathy, Engagement, and Self-Control, 
and the Problem Behaviors Domain, which is made up 
of items from the Externalizing Problems, Internalizing 
Problems, Hyperactivity/Inattention, Autism Spectrum, 
and  Bullying subscales. Items are rated by frequency 
(e.g., never, seldom, often, almost always) through Lik-
ert-scale response options and provide information spe-
cific to behaviors that may adversely affect the child or 
adolescent’s ability to develop relationships or utilize 
specific social skills. This measure is commonly used to 
measure treatment outcome in SST interventions and has 
been shown to be sensitive to differences in social skill 
proficiency among autistic adolescents (Moody et  al., 
2022). Social skill proficiency and positive behavioral 
functioning is indicated by higher scores on the Social 
Skills Domain and lower scores on the Problem Behav-
iors Domain, respectively. In the current study, both 

Table 2  PEERS® for 
adolescents 16-week curriculum 
content 

Week 1 Trading information Week 9 Get-togethers
Week 2 Maintaining conversations Week 10 Changing a reputation
Week 3 Sources of friends Week 11 Handling disagreements
Week 4 Electronic communication Week 12 Handling teasing
Week 5 Appropriate use of humor Week 13 Handling physical bullying
Week 6 Starting and entering conversations Week 14 Handling cyberbullying
Week 7 Exiting conversations Week 15 Minimizing rumors and gossip
Week 8 Good sportsmanship Week 16 Graduation and where to go from here
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domains showed strong internal consistency: SSIS Social 
Skills α = 0.906 and SSIS Problem Behaviors α = 0.863. 
The SSIS was administered to parents at pre- and post-
intervention to assess treatment outcomes related to social 
skills and problem behaviors.

Social Responsiveness Scale, 2nd Edition

The Social Responsiveness Scale (SRS-2; Constantino & 
Gruber, 2012) is a 65-item rating scale completed by car-
egivers that measures social behavior generally indicative 
of autism and distinguishes those behavior patterns from 
other disorders. The validity and reliability of the SRS-2 as a 
quantitative measure of core autism features related to social 
responsiveness in general have been supported through vari-
ous studies (Bruni, 2014; Cholemkery et al., 2014). Each 
question on the measure is rated from 1 (“not true”) to 4 
(“almost always true”). The SRS-2 yields a total T-score 
(M = 50, SD = 10) and five subscales: Social Awareness, 
Social Cognition, Social Communication, Social Motiva-
tion, and Restricted, Repetitive Behaviors. Higher scores 
on this measure indicate greater autism features and social 
challenges (T-scores ≥ 60 are considered within the clini-
cal range). In the current study, items contributing to the 
SRS-2 Total score demonstrated strong internal consistency, 
α = 0.923. The SRS-2 was completed by parents at pre- and 
post-intervention to assess treatment-related outcomes in 
social responsiveness.

Test of Adolescent Social Skills Knowledge

The Test of Adolescent Social Skills Knowledge (TASSK; 
Laugeson, 2014) is a 30-item criterion-based assessment of 
adolescents’ knowledge of the skills taught in the  PEERS® 
for Adolescents intervention. Items include sentence stems 
and two response options. There are two items for each of 
the 15 skill-based lessons, excluding the graduation session. 
Higher scores on this measure suggest greater adolescent 
social skill knowledge. Similar to previous research (Laug-
eson et al., 2009; Moody et al., 2022), the TASSK displayed 
poor internal consistency, α = 0.422, in the current study. 
This is likely influenced by a number of factors, including 
the binary nature of the data, its assessment of multiple very 
distinct social skills, and its focus on social skills knowledge, 
which may be more uneven than measures of social behavior 
(e.g., some teens may exhibit appropriate social behavior 
without being able to identify or articulate the purpose or 
rules of social behavior). The TASSK was administered to 
adolescents at pre- and post-intervention to assess treatment 
response in social skills knowledge.

Quality of Socialization Questionnaire

The Quality of Socialization Questionnaire (QSQ; Laug-
eson, 2014) is a self-report measure adapted from the Qual-
ity of Play Questionnaire (QPQ; Frankel & Mintz, 2011) 
to better capture adolescent social engagement. The QSQ 
includes 12 items, which assess frequency of hosted and 
invited get-togethers with peers in the past month, as well 
as conflict during get-togethers. For the current study, total 
number of get-togethers at pre- and post-intervention was 
calculated by summing the number of hosted and invited 
get-togethers. In children, the QPQ number of playdates suc-
cessfully discriminates clinical populations from community 
controls (Frankel & Mintz, 2011). The QSQ has been used 
as an outcome measure in previous studies of the  PEERS® 
for Adolescents social skills intervention (Laugeson et al., 
2009, 2012) and represents an ecologically valid, real-world 
outcome of social engagement. The QSQ was administered 
to adolescents at pre- and post-intervention to assess changes 
in adolescent social engagement.

Data Analyses

MANCOVAs were utilized given the use of multiple 
measures intended to capture social skills proficiency 
and functioning. To analyze baseline differences in social 
skills proficiency across diagnostic groups, a MANCOVA 
was conducted including all outcomes of interest at base-
line, with post hoc tests to explore specific differences 
between the three diagnostic groups of ADHD, Autism, 
and ADHD + Autism. To assess differences in treatment 
response from pre- to post-intervention, a repeated measures 
MANCOVA was utilized, again including all outcomes of 
social functioning. If significant group by time interaction 
emerged, follow-up univariate repeated measures ANCO-
VAs were planned to probe diagnostic differences in change 
over the course of treatment. In all analyses, age (centered 
on the sample mean) was included as a covariate given the 
significant differences by diagnostic group.

Results

Baseline Comparison

At baseline, the initial MANCOVA controlling for age 
revealed significant differences in social skill proficiency 
across the three diagnostic groupings (ADHD, Autism, 
ADHD + Autism), F(10,218) = 3.60, p < .001, with a large 
effect size, ηp

2 = 1.42. Follow-up univariate ANCOVAs indi-
cated that significant diagnostic differences emerged only on 
the SRS-2 Total score, F(2,138) = 12.68, p < .001, ηp

2 = 1.55, 
and SSIS Social Skills Domain score, F(2,138) = 6.05, 
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p = .003, ηp
2 = 0.08. No significant differences at baseline 

emerged on adolescent problem behaviors, social skills 
knowledge, or get-togethers. On the SRS-2 specifically (see 
Fig. 1), post hoc comparisons with a Bonferroni correc-
tion indicated that those with ADHD (M = 67.1, SD = 9.8) 
were reported to have significantly fewer autism features 
and related social challenges than both the Autism group 
(M = 75.1, SD = 9.8), p < .001, and the ADHD + Autsim 
group (M = 77.2, SD = 9.7), p < .001. In contrast, on the 
SSIS Social Skills domain (see Fig. 2), adolescents in the 
ADHD + Autism group (M = 74.0, SD = 11.8) were rated 
as having significantly less well-developed social skill 
proficiency than either adolescents in the ADHD group 
(M = 82.5, SD = 11.9), p = .004, or the Autism group 
(M = 80.8, SD = 12.0), p = .019.

Treatment Response

A repeated measures MANCOVA, with age as a covari-
ate and including all treatment outcomes, further revealed 
a nonsignificant diagnostic group by time interaction, 
F(10,214) = 1.34, p = .209, with a moderate effect size, 
ηp

2 = 0.060. Given equivalence across diagnostic groups, 
repeated measures ANOVAs collapsed across the entire 
sample revealed significant differences over time from pre- 
to post-intervention on all measured outcomes with large 
effect sizes, in the expected directions, indicating improved 
social skill proficiency and reduced problem behaviors. 
Specifically, results indicated a significant reduction in 
impairments in social responsiveness on the SRS-2 from 
pre-intervention (M = 73.5, SD = 10.5) to post-intervention, 
(M = 66.1, SD = 10.1), F(1,138) = 82.95, p < .001, ηp

2 = 0.37. 
Overall, parents also reported a significant improvement 

Fig. 1  Baseline differences in 
SRS-2 Total T-scores across 
diagnostic groups. Note: Results 
indicated significant group 
differences, F(2,138) = 12.68, 
p < .001. SRS-2, Social Respon-
siveness Scale, 2nd Edition; 
ADHD, attention-deficit/
hyperactivity disorder. *p < .05. 
**p < .01.***p < .001

Fig. 2  Baseline differences 
in SSIS Social Skills domain 
standard scores across diagnos-
tic groups. Note: Results indi-
cated significant group differ-
ences, F(2,138) = 6.05, p = .003. 
SSIS, Social Skills Improvement 
System; ADHD, attention-
deficit/hyperactivity disorder. 
*p < .05. **p < .01.***p < .001
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in social skills (Mpre = 79.3, SD = 12.3; Mpost = 87.1, 
SD = 12.0), F(1,139) = 68.81, p < .001, ηp

2 = 0.33, and 
reduced problem behaviors on the SSIS (Mpre = 125.3, 
SD = 14.0; Mpost = 117.2, SD = 13.9), F(1,138) = 64.57, 
p < .001, ηp

2 = 0.32. Adolescents themselves demon-
strated that they learned the skills taught in  PEERS®, as 
measured by the TASSK, with a 10 point increase on this 
measure (Mpre = 14.7, SD = 3.4; Mpost = 24.6, SD = 4.3), 
F(1,126) = 609.74, p < .001, ηp

2 = 0.83. Lastly, adolescents 
also reported a significant increase in the number of get-
togethers they had in the previous month from pre- to post-
intervention, F(1,123) = 31.54, p < .001, ηp

2 = 0.20. Prior 
to  PEERS®, adolescents had 2.8 get-togethers (SD = 4.0) 
in the previous month. In contrast, after the program, they 
reported having 5.8 get-togethers (SD = 5.1) in the previous 
month. See Table 3 for estimated marginal means, control-
ling for age, for each diagnostic group and corresponding 
ANOVA results for the full sample on pre- and post- out-
come measures.

Discussion

We aimed to examine SST treatment response in various 
diagnostic presentations of neurodevelopmental disorders in 
adolescents, specifically extending the  PEERS® for Adoles-
cents evidence base beyond autistic adolescents to include 
both adolescents with ADHD and autistic adolescents with 
ADHD. The overall findings indicated that  PEERS® for 
Adolescents is effective in improving social and behavioral 
functioning among all three diagnostic groups.

Although all groups benefited similarly, there were sig-
nificant differences across diagnostic groups at baseline on 
certain measures of social skill proficiency. Both groups of 
autistic teens (Autism, ADHD + Autism) had significantly 
higher levels of core autism features on the SRS-2 than those 
teens with ADHD only. These findings would be expected 

given that the SRS-2 is designed to capture autism-related 
social challenges and features — which would be less preva-
lent in an ADHD sample without autism. Interestingly, the 
co-occurring diagnostic group of autistic adolescents with 
ADHD presented with significantly lower social skill profi-
ciency on the SSIS Social Skills Domain as compared to the 
other groups. This is consistent with previous findings that 
the co-occurrence of both these neurodevelopmental disor-
ders results in more treatment needs (Zablotsky et al., 2020), 
though is incongruent with other findings that autistic ado-
lescents with ADHD do not differ from autistic adolescents 
without ADHD with respect to social challenges (Dellapi-
azza et al., 2021; Harkins et al., 2021).

The current results suggest that all three groups signifi-
cantly improved, and to a similar degree, across all outcomes 
following  PEERS® for Adolescents. The relative consistency 
in treatment response across diagnostic groups is especially 
interesting given baseline differences in social responsive-
ness and social skills. It is possible that the curriculum, 
which covers both foundational and complex skills, cre-
ates a context in which adolescents across a wide range of 
starting skills were able to benefit. Additionally, the equiva-
lence in treatment gains may also reflect a consistent dose 
(16 weeks) of individualized social skills support via social 
coaching and homework review. Teens and parents may also 
have been susceptible to bias given their participation in the 
intervention and lack of blinding. Though additional study 
is needed, these results are especially encouraging given that 
previous research has only produced mixed or weak support 
for SST in ADHD (Morris et al., 2021; Storebø et al., 2019; 
Willis et al., 2019). In contrast, the present findings suggest 
that  PEERS® for Adolescents may enhance the social skills 
and social functioning of youth with ADHD.

The pervasive gains across adolescent-reported outcomes 
of social skills knowledge and frequency of get-togethers, 
as well as parent-reported outcomes of social skills (SSIS), 
behavioral functioning (SSIS), and social responsivness 

Table 3  Estimated marginal means of outcome measures pre- and post-PEERS® for Adolescents 

Note: A repeated measures MANCOVA revealed no significant differences in change over time in treatment across diagnostic groups, 
F(10,214) = 1.34, p = .209. Estimated marginal means were drawn from repeated measures ANCOVA models controlling for age. Sample sizes 
varied slightly across each measure (ADHD range, 36-41; Autism range, 55-59; ADHD + Autism range, 32-40). SRS-2 Total, Social Responsive-
ness Scale, 2nd Edition Total T-Score; SSIS-SS, Social Skills Improvement System — Social Skills Domain Standard Score; SSIS-PB, Social 
Skills Improvement System — Problem Behaviors Domain Standard Score; QSQ, Quality of Socialization Questionnaire; TASSK, Test of Ado-
lescent Social Skills Knowledge; ADHD, attention-deficit/hyperactivity disorder. *p < .05. **p < .01. ***p < .001

ADHD Autism ADHD + Autism Full sample F

Pre Post Pre Post Pre Post

SRS-2 Total 67.1 (9.8) 61.8 (10.0) 75.1 (9.8) 67.8 (10.0) 77.4 (9.7) 67.6 (9.9) 82.95***

SSIS-SS 82.5 (12.0) 87.4 (12.1) 80.7 (12.0) 88.4 (12.1) 73.8 (11.9) 84.6 (12.0) 68.81***

SSIS-PB 124.6 (14.0) 115.2 (13.8) 122.8 (14.1) 115.2 (13.9) 129.8 (13.9) 122.4 (13.7) 64.57***

QSQ Get-Togethers 2.8 (4.0) 7.1 (5.1) 2.5 (4.0) 5.6 (5.1) 3.4 (4.0) 4.7 (5.1) 31.54***

TASSK Total 15.0 (3.4) 25.2 (4.3) 14.6 (3.4) 24.6 (4.3) 14.5 (3.4) 24.1 (4.3) 609.74***



 Advances in Neurodevelopmental Disorders

1 3

(SRS-2) further bolster confidence in the efficacy of 
 PEERS® for Adolescents for both non-autistic youth with 
ADHD and autistic youth with ADHD. Effect size esti-
mates in the current study, which were considered large on 
all outcomes, were generally greater than the pooled effect 
sizes reported in meta-analytic results of the  PEERS® for 
Adolescents program in autistic adolescents for the TASSK 
(large effects), SRS-2 (moderate to large effects), SSIS-SS 
(moderate to large effects), and QSQ report of get-togethers 
(moderate effects; Zheng et al., 2021). This may be expected 
given that the current study was conducted at UCLA, where 
 PEERS® was developed, under the supervision of the devel-
oper, and in North America, the original cultural context. 
These factors are consistent with findings from the meta-
analysis, which showed greater effects under these circum-
stances (Zheng et al., 2021). Of note, the magnitude of the 
effects showed a similar pattern as in the meta-analysis, such 
that the greatest effect size emerged on the TASSK and rela-
tively smaller effects on the QSQ.

Across these neurodivergent youth, the increased fre-
quency of get-togethers (QSQ) with peers suggests that 
social skills improvements being reported on standardized 
measures are indeed generalizing to contexts outside of 
treatment, resulting in more interactions with peers. Fur-
thermore, the use of a real-world sample in an operating 
outpatient treatment setting also serves as a strength of this 
study. By including clinical complexity, such as the presence 
of other co-occurring mental health disorders like anxiety, 
the findings suggest the successful translation of  PEERS® 
for Adolescents from closely controlled research samples to 
outpatient community settings.

Given that youth with ADHD may be more likely to expe-
rience significant peer rejection and social challenges, which 
may in turn negatively impact other areas of functioning 
(e.g., academics, mental health),  PEERS® for Adolescents 
may be a powerful tool to ameliorate negative outcomes 
and provide support for teens with ADHD. The extension 
of  PEERS® for Adolescents for use with this population has 
several advantages given the existing infrastructure to sup-
port rapid widespread dissemination and access, through 
the  PEERS® global network of certified providers, publicly 
available manuals, translated and culturally validated proto-
cols, and existing adaptations to be delivered in school-based 
settings. In summary, these findings suggest that participa-
tion in  PEERS® for Adolescents may produce meaningful 
improvements in social engagement and relationship devel-
opment for adolescents diagnosed with ADHD, autism, and/
or co-occurring ADHD and autism.

Limitations and Future Directions smaller font 
please ‑ this is a sub‑header under Discussion.

Although promising, the results of the current study are lim-
ited primarily in sample demographics and methodological 
rigor. We recognize there are many factors involved in social 
behavior variance including but not limited to individual 
experience (e.g., trauma history, emotional state), co-occur-
ring diagnoses, local community culture, and generational/
cohort effects. With lower representation of diverse racial 
and ethnic identities, particularly of Black youth, we are 
unable to confidently generalize these findings to all racial 
and ethnic groups. Additionally, as is often typical in autism 
research, the majority male sample warrants future investiga-
tion to confirm benefits in female-identifying participants as 
well as nonbinary participants, using oversampling to ensure 
adequate power. Although we limited our sample to clinical 
participants who completed the program in 2014 or later, it 
is possible that some participants with co-occurring autism 
and ADHD had not yet received both diagnoses given the 
recency of the DSM-5 change in 2013.

With regard to methodological rigor, analyses were con-
ducted on archival clinical data from an outpatient treatment 
setting and were not collected in the context of a research 
study. Due to this methodological limitation, thorough and 
strict characterization of the sample (e.g., independent 
confirmation of diagnosis, assessment of ADHD symptom 
severity), random assignment, and blinded informants were 
not possible. Additionally, precise data on treatment fidelity 
were not collected in this clinical context; however, given the 
manualized and didactic nature of the  PEERS® for Adoles-
cents curriculum, weekly supervision and case conference 
meetings, and team monitoring throughout each group, the 
risk of significant deviations from treatment protocol is low. 
Outcomes measured at pre- and post-intervention intervals 
did not account for long-term follow-up after intervention, 
limiting our knowledge regarding persistence of social skill 
gains across the diagnostic groups assessed. Additionally, 
these outcomes did not include observational measures or 
school-based informants, such as teachers, to assess the full 
extent of skills generalization and external validity.

In addition to outcome measurement, it is also essen-
tial that social validity data be collected from youth with 
ADHD and their families who participate in  PEERS® for 
Adolescents to enhance knowledge of the acceptability and 
feasibility of this intervention in this population, as well as 
their overall satisfaction. Systematic exploration into barri-
ers in treatment and reasons for discontinuing the program 
before completion would also be critical to inform future 
clinical practice. Anecdotally, we have experienced families 
and youth with neurodevelopmental disorders (i.e., autism, 
ADHD) to be very satisfied with the program, including 
its teaching methods and feasibility, though concrete data 
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would increase confidence in relation to broader dissemina-
tion and recommendations.

Future research might also replicate the current findings 
using a randomized control trial design with additional out-
come measures (e.g., teacher reports, observational assess-
ments, follow-up timepoints) to ensure benefits are attrib-
utable to the intervention, are generalizable, and maintain 
over time. Additional recruitment of more diverse samples 
representative of the USA and beyond will also enhance 
confidence in using  PEERS® for Adolescents in community 
clinical practice with marginalized communities. As this 
study is the second to directly test and provide evidence for 
the use of  PEERS® for Adolescents in youth with ADHD, it 
would also be beneficial to examine moderators of treatment 
response for this population, as they may be distinct from 
moderators for autistic adolescents.
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