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Abstract

Purpose: The co-occurrence of autism spectrum disorder (ASD) and attention- deficit/
hyperactivity disorder (ADHD) is significant and associated with a host of negative outcomes.
Studies investigating social functioning in the presence of the ASD/ADHD co-occurrence have
produced mixed findings. The present study further evaluated the impact of co-occurring ADHD
on social functioning among youth with ASD and compared treatment response to a social
competence intervention between youth with ASD and ASD + ADHD.

Methods: Two-way repeated measures analyses of variance (ANOVAS) were computed with
diagnostic group and time as the independent variables and measures of social functioning as
dependent variables. Group and Time effects and Group by Time interactions were examined.

Results: Youth with co-occurring ADHD displayed more impairments related to social
awareness, but not in other social areas. Participants in both the ASD and ASD + ADHD groups
demonstrated significant improvement following a social competence intervention.

Conclusion: Co-occurring ADHD did not negatively affect treatment response. Youth with ASD
+ ADHD may benefit highly structured interventions with a scaffolded teaching design.
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Difficulties with social interaction and social communication are core diagnostic features of
autism spectrum disorder (ASD) and are often the primary target of intervention efforts.
Social problems are also relatively common in attention deficit/hyperactivity disorder
(ADHD; Kern et al., 2015), and it is estimated that 37 to 85 % of youth with ASD meet
criteria for ADHD (Lecavalier et al., 2018; Murray, 2010; Simonoff et al., 2008). It has been
suggested that that youth with ASD + ADHD may be less responsive to standard treatments
approaches (Leitner, 2014), as the co-occurrence is associated with greater cognitive delays
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(Rao & Landa, 2014), behavior challenges (Guttmann-Steinmetz et al., 2009), and social
problems (Factor et al., 2017; Mc\ey et al., 2018) than ASD alone. However, studies of
psychosocial interventions amidst the ASD/ADHD co-occurrence are sorely lacking, and
there may be important treatment implications for those with potentially compounded social
behavioral difficulties.

Social Impact of the ASD/ADHD Co-occurrence

Studies comparing individuals with ASD + ADHD to those with only one of these diagnoses
have suggested that they display greater social problems, though findings have been mixed
and marked by inconsistencies in participants characteristics and measurement approaches
(Harkins et al., 2021). Several studies employing the parent-report Social Responsiveness
Scale (SRS; Constantino et al., 2003; Constantino & Gruber, 2012) as a measure of social
impairment have found significant differences between youth with ASD + ADHD and those
with either ASD or ADHD alone. One study of young children with the ASD/ADHD
co-occurrence indicated greater social impairment across all SRS subscales (Rao & Landa,
2014), while another study of children and adolescents (M age= 7.9 years) revealed that
co-occurring ADHD was associated with greater impairments on only the Social Awareness
and Social Communication subscales (Factor et al., 2017). Studies relying on the clinician-
reported ADOS social domain score as a measure of social impairment have similarly
yielded mixed findings. While one study found that the ASD group had significantly greater
social impairment than the ASD + ADHD group (Salley et al., 2015), another yielded no
significant difference (Harkins et al., 2021). These contrasting findings may be attributed to
measurement differences. Studies have shown that the SRS is sensitive (Moul et al., 2015),
but not specific, and may be susceptible to symptoms of ADHD (Hus et al., 2013; Sprenger
et al., 2013). Additionally, it is possible that the ADOS is sensitive to core symptoms of
ASD, but not the qualitive social differences that may be attributed to the co-occurrence of
ASD and ADHD (Harkins et al., 2021).

Notably, the ASD + ADHD group in all the aforementioned studies was determined by
parent-reported clinically significant ADHD symptoms, rather than a diagnosis of ADHD.
Two studies that evaluated social impairment associated with the ASD/ADHD co-occurrence
based on diagnosis did not find significant differences between the ASD and ASD + ADHD
groups on the SRS (Dellapiazza et al., 2021; Ng et al., 2021) or the ADOS social affect raw
score (Ng et al., 2021). The differences in findings between studies that relied on a symptom
threshold versus a clinical diagnosis are interesting and warrant further investigation. To
address this, the present study will compare social impairment in youth with ASD with

and without co-occurring ADHD using multiple measures of social impairment, with group
status based on clinical diagnosis.

Social Skills Interventions for Youth with ASD + ADHD

Despite the high co-occurrence of ASD and ADHD and potential for more severe symptoms,
no known manualized psychosocial interventions have been developed for individuals with
ASD and ADHD. While many group social interventions designed for ASD are advertised
as appropriate for ADHD, few have been evaluated in ADHD (see Willis et al., 2019 for
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review of social skills interventions for ADHD), and even fewer have been evaluated for
youth with ASD + ADHD (Batson et al., 2017). Thus, it is difficult to discern which social
interventions may be most effective for youth affected by the ASD + ADHD, and how
co-occurring ADHD impacts treatment outcomes.

One factor that contributes to this difficulty is the lack of reporting of co-occurring
psychiatric diagnoses in social interventions studies. A recent systematic review and meta-
analysis of group social interventions for ASD included eight studies (Wolstencroft et al.,
2018) and not one of them reported on co-occurring disorders within their samples. A
review of participant characteristics for articles included in another systematic review and
meta-analysis of the UCLA PEERS Program (Zheng et al., 2021) revealed that only three
(Hill et al., 2017; Laugeson et al., 2012; Matthews et al., 2018) of the 12 included studies
reported co-occurring conditions, including ADHD. As 63-78% of individuals with ASD
have at least one co-occurring psychiatric condition (Simonoff et al., 2008), exclusions of
this nature may limit understanding of how co-occurring conditions are related to treatment
outcomes.

Impact of ADHD on Social Skills Int for ASD

There is little research on the impact of co-occurring ADHD symptoms on treatment
outcomes among youth with autism. It is possible that inattention interferes with learning
of social skills, hyperactivity disrupts participation in group intervention, and impulsivity
hinders application of the acquired abilities in context (Barkley, 1997; Deckers et al., 2016).
Only two studies have investigated social treatment gains in the context of the ASD/ADHD
co-occurrence.

Antshel and colleagues (2011) investigated the impact of psychiatric comorbidity (i.e.,
anxiety and ADHD) on social treatment outcomes for clinically-referred children age 8-12
with ASD without intellectual disability (ID). The manualized 10-session 60-minute group
social intervention was based on a social adjustment enhancement intervention (described in
Solomon et al., 2004) and included children with ASD (n = 21), ASD + Anxiety (n = 37),
and ASD + ADHD (n = 25) with average cognitive abilities. Co-occurring disorders were
assessed using the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001) and a
clinical interview. The Social Skills Rating System (SSRS; Gresham & Elliott, 1990) results
showed that the ASD and ASD + Anxiety groups both showed significant improvement

on the SSRS total score and on the Cooperation and Responsibility subscales. The ASD +
ADHD group did not show improvement and were rated as somewhat worse as a function
of time on the SSRS. The finding that the ASD + ADHD group did not improve like the
other treatment groups is interesting, particularly considering that 72% of children with
co-occurring ADHD were on medication and receiving concurrent school-based social skills
training (32%) or individual therapy (32%). It is possible that the children with ASD +
ADHD could not generalize skills or employ what they learned in context due to worse
executive functioning skills or interfering symptoms of ADHD.

Another study by Deckers and colleagues (2016) evaluated the effectiveness of group social
skills training delivered in a naturalistic setting for 26 children age 8-12 with ASD without
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ID. The manualized social skills training (described in Deckers et al., 2013) consisted of

12 weekly treatment sessions and three parent sessions over the course of the intervention.
Each group consisted of four children and treatment involved child and parent workbooks,
personalized goals, and weekly homework activities. The primary outcome measure was the
social skills observation (SSO; Barry et al., 2003), which was completed by both parents
and teachers. ADHD symptoms were a hypothesized moderator, among other variables, and
were assessed via the ADHD questionnaire (ADHD-Q; Scholte & Van der Ploeg, 1998).
Results indicate that children’s social skills significantly improved as a function of treatment
per parent-and teacher-report as compared to the waitlist control group. Interestingly, ADHD
symptoms did not have an effect on the change in teacher- or parent-reported social skills. It
is possible that the participants recruited from a community mental health center presented
with milder social impairments and/or milder symptoms of ADHD. The majority of children
in the treatment condition (19 of 26) were in the general education setting and 11 of the

26 children were on ADHD medication. Additionally, the highly structured nature of the
program, personalized treatment plan, and parent component may have bolstered treatment
effects.

Findings regarding the impact of co-occurring ADHD on treatment outcomes for youth with
ASD are mixed and limited. Both of the aforementioned studies used one measure of social
functioning, which was parent and/or teacher report. Additionally, neither of the studies
reported on comparisons of baseline social impairment for the ASD and ASD + ADHD
groups. The present study seeks to address these shortcomings and evaluate the impact of
the ASD/ADHD co-occurrence on social functioning and social treatment outcomes using

a multi-measure, multi-informant approach. It is hypothesized that the ASD and ASD +
ADHD groups will be comparable in level of social impairment on parent- and clinician-
reported measures of social impairment at baseline, and that the ASD + ADHD group will
demonstrate less improvement in social functioning compared to the ASD group following a
social competence intervention.

Participants and Procedures

Data were utilized from a previously completed study focused on [BLINDED FOR
REVIEW]. All participants had a previous professional diagnosis of ASD confirmed for
eligibility in the study by a score at or above the clinical cut-off on the Autism Diagnostic
Observation Schedule, Second Edition (ADOS-2; Lord et al., 2012), a full scale 1Q or 75

or higher on the Differential Ability Scales, Second Edition (Elliot, 2007), and completed
the social competence intervention. This resulted in a sample of 81 children and adolescents
(age 6-14).

Participants completed baseline assessments within four weeks of the first treatment session.
Post-treatment assessments were collected within two weeks of the last session.
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The Social Competence Intervention (SCI) is a group-based manualized intervention
designed for youth with ASD without ID that combines cognitive-behavioral and applied
behavior analysis principles (Stichter et al., 2010). The SCI aims to address deficits in social
perspective taking, emotion recognition, and executive functioning by teaching strategies

to shift thinking patterns and by providing appropriate replacement skills (Stichter et al.,
2010, 2012; Stichter, Herzog, et al., 2016). There are three versions of the SCI based

on age of participants. The Elementary (SCI-E) and Adolescent (SCI-A) curricula include
the following units taught in two-week increments: (a) recognizing facial expressions, (b)
sharing ideas, (c) turn taking in conversations, (d) recognizing emotions in self and others,
and (e) problem solving. Units follow a consistent structure of (a) reviewing a previously
learned skill and introducing a new skill, (b) skill modeling, (c) structured and naturalistic
practice, and (d) a closing activity or review (Stichter et al., 2010, 2012; Stichter, Herzog, et
al., 2016).

Prior research has shown the SCI to be effective in improving social behavior, social
interaction, and social cognition in autistic youth (Stichter et al., 2010, 2012; Stichter,
Herzog, et al., 2016). Additionally, a prior SCI study found improvements on measures of
executive functioning (Stichter, Christ, et al., 2016). In the present study, the SCI spanned an
average of 15 weeks and the SCI-E and SCI-A were delivered based on age.

Demographics and History

Parents of participants provided demographic information, including the child’s age,
gender, race and ethnicity, educational placement, and parental education and household
income. They also provided clinical information, including diagnostic history and current
medications.

Clinical Characterization

Cognitive ability was assessed using the Differential Ability Scales, Second Edition (Elliot,
2007). Verbal and Nonverbal Composite scores and Full Scale 1Q scores were obtained

for all participants. Previous professional diagnosis of ADHD was parent-reported and
used to determine diagnostic group status (i.e., ASD or ASD + ADHD). The Hyperactivity/
Noncompliance subscale from the Aberrant Behavior Checklist (ABC; Aman & Singh,
1986) was used as a confirmatory measure of ADHD symptoms, and the ASD and ASD

+ ADHD groups were compared on this subscale at baseline. The ABC is a 58-item
caregiver-report questionnaire that measures current behavioral functioning. It has shown
strong psychometric properties (Aman et al., 1995) and is widely used in individuals

with ASD (Bagaiolo et al., 2019; Sannar et al., 2018). The Hyperactivity/Noncompliance
subscale has strong convergent validity with the Behavioral Regulation Index and Global
Executive Composite of the Behavior Rating Inventory of Executive Function (BRIEF;
Gioia et al., 2000) and has been shown to predict ADHD diagnostic status (Halvorsen et
al., 2019). This subscale also has strong convergent validity with the Attention Problems
and ADHD Problems scales on the Child Behavior Checklist among youth with ASD (Kaat
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etal., 2014), and has been employed as a primary outcome measure in clinical trials for
medication targeting ADHD symptoms in youth with ASD (Mansour et al., 2017; Scahill
etal., 2017). Three participants (8.11%) in the ASD group and 32 participants (72.73%) in
the ASD + ADHD group were on medication for ADHD symptoms throughout the study.
Three participants in the ASD + ADHD group experienced a medication change for ADHD
symptoms (i.e., from one ADHD medication to another), but medication use was stable for
all other participants.

Social Functioning

Social functioning was assessed using a variety of measures and informants. The ADOS-2
Social Affect Calibrated Severity Score (ADOS-SA-CSS; Esler et al., 2015; Gotham,
Pickles, & Lord, 2009; Hus & Lord, 2014) served as a clinical observational method

of social impairment. The ADOS-2 is a standardized, semi-structured assessment of
communication and social interaction, and repetitive behaviors and restricted interests. (Lord
etal., 2012), and was administered by research-reliable assessors in the current study. The
ADOS-SA-CSS is based on a 10-point scale: scores from 1 to 3 are in the “Nonspectrum”
range; 4-5 are in the “ASD” range; and 6-10 in the “Autism” range. The CSS severity
metric was found to have more uniform distributions across developmental groups than raw
scores and to be less influenced by child characteristics such as verbal 1Q, nonverbal 1Q, age,
and race (Gotham et al. 2009; Hus & Lord, 2014).

The Social Responsiveness Scale (SRS-2; Constantino & Gruber, 2012) served as a parent-
report measure of social functioning. The SRS-2 is a 65-item questionnaire that generates
an overall Total T-Score of autism symptom severity, and subscales for Social Awareness,
Social Cognition, Social Communication, and Social Motivation. The SRS-2 has good
construct validity (Constantino et al. 2003) and strong reliability (Constantino and Gruber
2005), with a coefficient alpha of 0.95.

The Pediatric Quality of Life Inventory (PedsQL) Version 4.0 (Varni et al., 2001) was
administered as an additional measure of social functioning. The PedsQL assesses core
dimensions of quality of life and includes 21 items rated on a 5-point scale ranging from

0 (“never a problem”) to 4 (“almost always a problem™). The PedsQL, is a parent-report
measure that has been widely used in autism research, and has good reliability and validity
(Varni et al., 2001). The Social Functioning Domain Score was used to measure peer and
social functioning.

The Autism Impact Measure (AIM) was included to measure the impact of social symptoms
on functioning. The AIM is a parent- report questionnaire consisting of 41 items assessing
core ASD symptoms. Each item is rated on corresponding 5-point scales for frequency

and impact. Frequency ratings reflect how often the behavior has occurred over the past 2
weeks (ranging from “never” to “always”). Impact ratings reflect the degree to which the
behaviors or skill deficits have interfered with everyday functioning (ranging from “not at
all” to “severely”). Five empirically derived subdomain scores are generated using a subset
of 29 items: Repetitive Behavior, Atypical Behavior, Communication, Social Reciprocity,
and Peer Interaction (Mazurek, Carlson, Baker-Ericzén, Butter, Norris, & Kanne, 2020).
The AIM has demonstrated strong reliability, validity, and sensitivity to change (Houghton
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etal., 2019; Kanne et al., 2014; Mazurek, Carlson, Baker-Ericzén, Butter, Norris, &
Kanne, 2020; Mazurek, Carlson, Baker-Ericzén, Butter, Norris, Barr, et al., 2020). The
Communication, Social Reciprocity, and Peer Interaction subscales were used as measures
of social functioning in the present study.

Analytic Plan

Results

All data were cleaned and examined for outliers, missing data, and distributional
assumptions using SPSS Statistics Software, Version 28. Multiple imputation was performed
to replace missing data at post-testing (16% missing for all study measures). As the
probability of missing data was related to other observed variables, they were assumed

to be missing at random and five imputation data sets were used. Descriptive statistics

were generated (See Table 1) and bivariate analyses were performed to compare diagnostic
groups at baseline. Co-occurring psychiatric disorders for participants are presented in Table
2 and correlations among study variables are presented in Table 3. Two-way repeated
measures analyses of variance (ANOVAS) were computed with diagnostic group and time

as the independent variables and measures of social functioning as dependent variables.
Analysis of covariance (ANCOVA) was employed if significant group differences were
observed on variables of interest at baseline, with diagnostic group status as the independent
variable, baseline score as the covariate, and the post-intervention score as the dependent
variable. Measures of social functioning included the ADOS-SA-CSS, SRS-2 Total T-score,
SRS-2 Social Awareness T-score, SRS-2 Social Cognition T-score, SRS-2 Social Motivation
T-score, PedsQL Social Functioning Domain score, and the AIM Communication, AIM
Social Reciprocity, and AIM Peer Interaction subscale scores. Group and Time effects

and Group by Time interactions were examined. In assuming a conservative approach,
Bonferroni corrections were applied for all pre-post analyses and an alpha level of 0.017 was
set for statistical significance.

Baseline Group Comparisons

Diagnostic groups were compared on participant age, gender, ethnicity, race, household
income, and 1Q. Independent samples t-tests were performed for age and 1Q comparisons.
Due to small cell sizes, Fisher’s exact test was employed to compare groups by gender
and ethnicity, and likelihood ratio tests were conducted to compare groups by race and
household income. As diagnostic groups did not significantly differ in age (t(79) =

-2.42, p=0.07), gender (p = 0.72), ethnicity (p=0.71), race (p= 0.18), household
income (p=0.09), or 1Q (t(79) = 0.41, p= 0.54) these variables were not included as
covariates in subsequent analyses. The ASD and ASD + ADHD groups were compared on
baseline ADHD symptoms using the ABC Hyperactivity/Noncompliance subscale score. As
expected, the ASD + ADHD group displayed greater symptoms associated with ADHD on
average, t(79)=0.4, p=0.01, compared to the ASD group.

Independent samples t-tests were performed to compare the ASD and ASD + ADHD
groups on all measures of social functioning at baseline. Results indicated significant
group differences on the ADOS-SA-CSS, t(79) = 5.80, p< 0.001, with the ASD group
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demonstrating more social impairment on average than the ASD + ADHD group. Significant
differences were also observed on the SRS-2 Social Awareness T-score, t(79) = -2.29, p=
0.03, with the ASD + ADHD group having higher scores, indicating more difficulties on
average than the ASD group. No significant differences were observed for any other SRS-2
subscale or the SRS-2 Total T- score, any of the AIM subscales, or the PedsQL Social
Domain score (See Table 4).

Time and Group Effects

Analyses were performed to compare the effects of time and diagnostic group status and on
all measures of social functioning. Two-way repeated measures ANOVASs were conducted
for most study measures (i.e., AIM subscales, PedsQL Social Domain, SRS-2 Total and
Social Communication, Cognition, and Motivation subscales). ANCOVAs were performed
for the two study measures that diagnostic groups significantly differed on at baseline
assessment (i.e., ADOS-SA-CSS, SRS-2 Social Awareness).

Significant main effects of time were observed, but no significant group effects or
interactions between time and diagnostic group were observed. Time effects are presented
in Figure 1. There was a significant main effect of time observed on all AIM subscales,
including Communication, A1,79) = 22.84, p< .001, Social Reciprocity, A1,79) = 7.31,
p=.008, and Peer Interaction, A1,79) = 23.87, p < .001; scores were significantly lower,
indicating symptom improvement following participation in SCI. The main effect of time
was also significant for the SRS-2 Total T-Score, A1,79) = 25.00, p < .001, and all social
subscales, including Social Awareness, A1,79) = 10.80, p < .001, Social Cognition, A1,79)
=12.99, p<.001, Social Communication, A1,79) = 20.71, p< .001, and Social Motivation,
H1,79) = 23.87, p< .001. Scores were significantly lower, indicating symptom improvement
following participation in SCI., No significant main effect of time was observed on the
ADOS-SA-CSS (F=0.09, p=.77) or PedsQL Social Domain (F=4.72, p=.03).

No main effects of diagnostic group were observed for the ADOS-SA-CSS (F=0.03, p=
.87), AIM Communication subscale (F=0.004, p = 0.95), AIM Social Reciprocity subscale
(F=0.15, p=.70), AIM Peer Interaction subscale (F=2.39, p=.13), SRS-2 Total T-score
(F=4.58, p=.04), SRS-2 Social Awareness subscale (F=0.85, p=.36.), SRS-2 Social
Communication (F=3.89, p=.05), SRS-2 Social Cognition subscale (F=1.41, p=.24),
SRS-2 Social Motivation subscale (F= 1.36, p=.25), or PedsQL Social Domain score (F=
0.17, p=.68) at the set significance level.

Discussion

This study sought to further explore the impact of the co-occurrence of ASD and ADHD on
social functioning and determine if youth with ASD and ASD + ADHD demonstrate similar
treatment gains following a social competence intervention. Contrary to our hypothesis,
significant differences were observed between the ASD and ASD + ADHD groups at
baseline on two measures, the ADOS-SA-CSS and SRS-2 Social Awareness subscale.

The ASD group displayed greater social impairment than the ASD + ADHD group

on the ADOS-SA-CSS, consistent with results found by Salley and colleagues (2015),

but inconsistent with results found by Harkins and colleagues (2021) that revealed no
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differences between these diagnostic groups. Such discrepancies likely reflect differences in
sample characteristics. Notably, our sample was restricted by age (6-14; Mage = 10.8 years)
and 1Q (= 75) and may represent an older group with fewer functional limitations compared
to the sample reported by Harkins and colleagues (2021). Their clinically-referred sample
had lower cognitive abilities (M 1Q for ASD group = 73.13 and ASD + ADHD group =
86.99), younger age (M= 7.76), and more social and behavioral difficulties, which could
explain the lack of significant group differences.

The finding that the ASD + ADHD group demonstrated more impairment on the SRS-2
Social Awareness subscale than the ASD group is consistent with results by Factor and
colleagues (2017). Items within the Social Awareness subscale assess an individual’s ability
to focus attention to where others are looking/listening and notice when they are making

too much noise or interfering with others’ conversation. It is perhaps unsurprising that youth
with co-occurring ADHD displayed more impairment, as social awareness requires that one
attend to the environment, other people, and to how one’s behavior affects other people in
that environment.

As expected, the ASD and ASD + ADHD groups presented similarly on measures of

global social functioning (i.e., SRS-2 Total, PedsQL Social Domain) and specific social
symptoms of ASD (i.e., SRS and AIM subscales) at baseline. The lack of significant

group differences on the SRS-2 Total and most subscales is consistent with prior studies
(Dellapiazza et al., 2021; Factor et al., 2017; McVey et al., 2018). Additionally, the ASD
and ASD + ADHD groups scored similarly on the AIM Communication, Social Reciprocity,
and Peer Interaction subscales, which suggests ADHD symptoms did not exacerbate the core
symptoms assessed.

In the present study, youth with ASD and ASD + ADHD participated in a 15-week
intervention focused on social competence (Stichter et al., 2010). Following the SCI,
participants in both groups showed improvement on most measures of social functioning.
Improvements were observed on the AIM Communication, Peer Interaction, and Social
Reciprocity subscales, the SRS-2 Total Score and all social subscales (e.g., Awareness,
Cognition, Communication, and Motivation). The social gains align with the curricular
constructs of the SCI and prior research (Stichter et al., 2010, 2012; Stichter, Christ, et

al., 2016; Stichter, Herzog, et al., 2016). Interestingly, significant improvements were not
observed on the PedsQL Social Domain. This five-item scale measures social acceptance
(e.g., being liked by peers, getting along with peers), social rejection (e.g., being teased

by peers), and age-appropriate social behavior (e.g., keeping up during play). It is possible
that social gains made during the SCI did not necessarily result in greater peer acceptance
or decreased peer rejection at the time of post-testing. A longitudinal study found that
youth with ASD with stronger social skills and fewer autistic characteristics experienced
increased peer acceptance from one year to the next, while those with poorer social skills
and greater autism symptoms experienced greater social rejection over time (Feldman et al.,
2022). This supports the idea that peer acceptance is driven in part by an individual’s social
competence, and can be improved over time (Santillan et al., 2019). Thus, it is possible that
15 weeks was not enough time for participants in this SCI study to demonstrate improved
peer relationships on the PedsQL Social Domain. Further, while the SCI targets theory of
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mind and social communication, it does not explicitly address externalizing behaviors and
repetitive and restricted interests/behaviors, which have been associated with decreased peer
acceptance and increased social rejection (de Boer & Pijl, 2016; Rubin et al., 2006). Further,
significant improvements were not observed on the ADOS-SA, which is unsurprising as this
diagnostic tool was designed to determine categorical presence or absence of autism, but not
to be sensitive to short-term change across relatively brief intervals.

The finding that participants in both diagnostic groups showed significant improvement on
several measures of social functioning is promising and lends support to the effectiveness

of the SCI for youth with ASD and co-occurring ADHD. Our results are in line with those
of Deckers and colleagues (2016), who found that that ADHD symptoms did not moderate
social gains following a similar intervention. Notably, their intervention included a heavy
parent component, wrap around support, and individualized feedback, which may have aided
skill acquisition, maintenance, and generalization for participants with ADHD symptoms.
Deckers and colleagues did not compare social treatment gains between youth with ASD
and ASD and clinically-diagnosed ADHD, perhaps due to small sample sizes.

This is one of only two studies to date to compare social skills treatment gains among youth
with ASD as compared to those with ASD + ADHD. The first, by Antshel and colleagues
(2011), found that youth with ASD showed improvement on the SSRS Total and the
Assertion, Cooperation, and Responsibility subscales, while those with co-occurring ADHD
did not. While the present study is similar to that of Antshel and colleagues (2011) in regard
to intervention components and sample characteristics, there are noteworthy differences
that may clarify differences in findings. The skill areas targeted by intervention are similar
(e.g., emotion recognition, conversation skills, social problem solving), but the scaffolded
teaching design and ongoing practice of recurring concepts is unique to the SCI. This
structure and repetition may benefit participants with ADHD, as the SCI has been shown

to improve certain executive functions, including the ability to attend, recall, monitor and
inhibit responses, and apply rules to problems (Stichter, Christ, et al., 2016). The SCI is also
five weeks longer than the intervention used by Antshel and colleagues, so the additional
time on concepts and opportunities for practice and feedback may be helpful for youth with
ASD and ADHD.

Measurement differences may also explain differences in findings. The SSRS, used by
Antshel and colleagues, contains 55 questions that fall into two domains, Social Skills
and Problem Behaviors. The Social Skills domain includes 38 items and comprises the
Cooperation, Assertion, Responsibility, and Self-Control subscales that assess social skills
in the home and community setting. The remaining 17 items assess behavioral difficulties,
and scores in both the Social Skills and Problem Behaviors domains are combined to
generate the total score. As a third of the items that compose the SRSS total score

assess behaviors that map onto core symptoms of ADHD, it may be unsurprising that
individuals with ASD and co-occurring ADHD demonstrate more impairment, and perhaps
less improvement following intervention on this measure. Additionally, symptoms of
inattention and hyperactivity/impulsivity have been associated with worse performance on
the Cooperation, Assertion, Responsibility, and Self-Control subscales in a study of youth
with ADHD (Van Der Oord et al., 2005).
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This study contributes to the growing body of research on the co-occurrence of ASD and
ADHD. A primary aim of this study was to compare social functioning between youth
with ASD and ASD + ADHD in efforts to reconcile the mixed findings that characterize
the literature. The finding by Factor and colleagues (2017) that youth with ASD + ADHD
display compounded difficulties with social awareness was replicated. Our results contribute
to mixed findings regarding the ADOS-SA-CSS amid the co-occurrence of ASD and
ADHD, and suggest that differences in sample characteristics contribute to mixed findings.
Another aim of this study was to compare treatment response to a social skills intervention
in youth with ASD with and without co-occurring ADHD. Findings suggest the SCI is
associated with significant social gains and is effective for youth with ASD even in the
presence of co-occurring ADHD.

Limitations and Future Directions

There are several limitations related to measurement, study design, and sample
characteristics. This study assessed social functioning using several measures designed

or validated for individuals with ASD. However, the study lacked multi-rater or direct
measures that may have yielded more comprehensive information about social functioning
across contexts. Additionally, it may have been informative to ask youth with ASD and
ASD + ADHD about their perceived social abilities, social relationships, and barriers

to social performance. Further, the present study would have been strengthened by
inclusion of a more comprehensive, specific measure of ADHD symptoms. The ABC
Hyperactivity/Noncompliance subscale was used as a measure of ADHD symptoms, and

to confirm that the clinically-diagnosed group with ASD + ADHD displayed more severe
ADHD symptoms. However, more information on ADHD symptoms/subtype and executive
functioning would have strengthened the study. Lastly, measures of co-occurring psychiatric
symptoms would have allowed for additional analyses. Consistent with prior research
indicating that co-occurring ADHD is associated with increased psychiatric symptoms in
youth with ASD (Lecavalier et al., 2018; Mansour et al., 2017), the ASD + ADHD group

in the current study had more parent-reported psychiatric diagnoses than the ASD group.
As co-occurring psychiatric symptoms may contribute to social challenges, and impaired
emotional and behavioral regulation, future research on the ASD/ADHD comorbidity may
seek to determine how additional psychiatric diagnoses impacts social challenges and social
treatment outcomes.

There are also limitations associated with the pre-post study design. Follow-up data were not
available and maintenance and generalization data may be important when considering the
appropriateness of interventions for youth with co-occurring ADHD. Randomized controlled
trials will be necessary to determine the effectiveness of the SCI and to determine which
interventions are best suited for youth with ASD + ADHD.

Finally, there are limitations of the present study with regard to the sample. While the
sample was relatively large and well-characterized, it was fairly homogenous. The lack of
diversity with regard to race and ethnicity is a noteworthy limitation, as normative social
behaviors are culturally-bound. As the sample was almost entirely male, and it cannot be
assumed that findings would look similar among females. A growing body of research
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points to differences in the social presentations and social experiences of males and females
with autism without ID (de Giambattista et al., 2021; Sedgewick et al., 2019; Wood-Downie
et al., 2021). Future social treatment studies should consider gender in the context of
treatment response and group composition. In the current study only a handful of females
participated in almost all-male groups; it is unclear how the unbalanced gender composition
impacted the treatment experience of participants. Further, as participants in this study

had 1Q scores at or above 75, findings cannot be generalized to youth with ASD and ID.
Individuals with ID and/or significant language concerns may not achieve the same level of
gains from the SCI. Additionally, the impact of co-occurring ADHD symptoms on social
functioning and treatment response is likely very different among youth with ASD versus
ASD + ID. Future studies should explore this, given the growing need for interventions that
are accessible for youth with ASD + ID.

In conclusion, additional research is needed to determine which social interventions are
most appropriate for youth with ASD + ADHD. Our findings suggest that youth with
ASD + ADHD may benefit highly structured interventions with a scaffolded teaching
design. It will be important for future psychosocial treatment studies in autism to report
co-occurring conditions for participants and evaluate the role these symptoms have on
treatment outcomes.
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Figure 1.

Scores on social measures as a function of time.

& ADOS-SA-CSS= ADOS-2 Social Affect Calibrated Severity Score; AIM= Autism Impact
Measure; PedsQL= Pediatric Quality of Life Inventory; SRS= Social Responsiveness Scale,
Second Edition

b+ p< 01
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Table 1
Sample characteristics by group.
Total ASD ASD + ADHD
N (%) n (%) n (%)
81 37 44

Age (years) M (5D)

Gender
Male
Female
Race
White
Black
Asian
Two or More Races
Ethnicity
Hispanic
Non-Hispanic
Income
Under 15,000
15-25,000
25-35,000
35-50,000
50-75,000
75-100,000
100,000+

10.78 (2.35)  10.11(2.46)  11.34 (2.21)

73(90.13%) 34 (91.9%) 39 (88.6%)
8 (9.87%) 3 (8.1%) 5 (11.4%)

73(90.12%) 31(83.78%) 42 (95.45%)
2 (2.47%) 1 (2.7%) 1(2.27%)
2(247%) 2 (5.41%) 0 (0.0%)
4(4.94%)  3(8.11%) 1(2.27%)

2 (2.5%) 1(2.7%) 1(2.3%)
79(97.5%)  36(97.3%) 44 (97.7%)

2 (2.5%) 2 (5.4%) 0 (0.0%)
6 (7.4%) 3 (8.1%) 3 (6.8%)
5 (6.2%) 0 (0.0%) 5 (11.4%)
16 (19.8%) 9 (24.3%) 7 (15.9%)
11 (13.6%) 4 (10.8%) 7 (15.9%)

17 (20.0%) 7 (18.9%) 10 (22.7%)
24(29.6%)  12(32.4%) 12 (27.3%)
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Comorbid psychiatric diagnoses of participants by diagnostic group.

Table 2

Total ASD ASD + ADHD

N (%) n (%) n (%)
Anxiety Disorder 17 (20.99%) 6 (16.22%) 11 (25.0%)
Bipolar Disorder 2 (2.47%) 0 (0.0%) 2 (4.55%)
Depressive Disorder 7 (8.64%) 1(2.70%) 6 (13.64%)
Obsessive Compulsive Disorder 7 (8.64%) 2 (5.41%) 5 (11.36%)
Oppositional Defiant Disorder 3(3.70%) 1(2.70%) 2 (4.55%)
Tourette Syndrome or Tic Disorder 2 (2.47%) 0 (0.0%) 2 (4.55%)
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Table 3
Bivariate correlations among study variables.

1 2 3 4 5 6 7 8 9
ADOS-SA-CSS -
AIM Communication -.034 -
AIM Social Reciprocity 084  gog™* -
AIM Peer Interaction 011 ga3™*  g00** -
PedsQL Social Domain 058  _op3* _o51* —450%F -
SRS-2 Total T-Score 004 548™ 572 548  _5E8™*F -
SRS-2 Social Awareness 030 g307** o 3gg** 217 -.192 6957 -
SRS-2 Social Cognition —12 463" 549 439" 459" 808™* .409™" -
SRS-2 Social Communication  —.009  536™*  540™* 472  -549™" 961" 706" 732" -
SRS-2 Social Motivation 060 393" 4077 639" -506™" 720" 205™F 560" 6337

aADOS-SA-CSSz ADOS-2 Social Affect Calibrated Severity Score; AIM= Autism Impact Measure; PedsQL= Pediatric Quality of Life Inventory;
SRS= Social Responsiveness Scale, Second Edition

*
b p<.05

p<.01
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Comparison of diagnostic groups on baseline clinical characteristics.

Table 4

M (SD)/n(%)

Significant Difference

ASD ASD + ADHD
Full Scale 1Q 101.41 (14.82)  100.00 (15.81)  t(79) = 0.41, p=0.54
Nonverbal 1Q 101.27 (13.16)  99.18 (14.32)  1(79) =0.68, p=0.25
Verbal 1Q 99.95(13.82)  102.36 (13.18)  t(79) = -0.80, p=0.21
ADOS-SA-CSS 7.57 (1.62) 6.55(1.88)  t(79) =5.80, p< 0.001
AIM
Communication 23.89 (8.58) 23.73 (6.56) t(79) = 0.09, p=0.92
Social Reciprocity 24.97 (6.58) 25.45 (6.54) t(79) =-0.33, p=0.74
Peer Interaction 20.49 (6.04) 22.16 (5.21) t(79) = -1.34, p=0.18

PedsQL Social Domain
SRS-2

Total

Social Awareness

Social Cognition

49.19 (18.62)

71.92 (9.58)
70.97 (10.59)
69.78 (9.80)

Social Communication 70.76 (9.79)

Social Motivation

66.76 (10.89)

47.84 (23.06)

75.35 (9.27)
76.22 (9.96)
70.82 (10.29)
74.19 (9.95)
68.82 (11.74)

1(79) = 0.29, p=0.78

1(79) = -1.63, p=0.11
1(79) = -2.29, p=0.03
1(79) = -0.46, p= 0.65
1(79) = -1.56, p=0.12
1(79) = -0.81, p=0.42

aThe ADOS- SA-CSS is a severity metric with a possible range from 1-10, with higher scores indicating greater impairment. The AIM
Communication, Social Reciprocity, and Peer Interaction subdomain raw scores are empirically derived and higher scores indicate greater
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impairment. The PedsQL Social Domain score range is 0-100, with higher scores indicating better social functioning. The SRS-2 Total and Social

Awareness, Cognition, Communication, and Motivation subscale scores are T-scores, with higher scores indicating greater impairment.
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