Clinical Psychology Review 52 {2017} 164-181

Contents lists available at ScienceDirect

Clinical Psychology Review

journal homepage: www.elsevier.com/locateiclinpsychrev

Review

Efficacy of group social skills interventions for youth with autism
spectrum disorder: A systematic review and meta-analysis

@ CrossMark

Jacquelyn A. Gates, Erin Kang, Matthew D. Lerner *

Stony Brook University, United States

HIGHLIGHTS

* Meta-analysis of Group social skills interventions (GSSls) for youth with ASD.

« GGSSIs have a medium overall effect size, but there is potential publication bias.

+ Parents and observers reported small effects, teachers reported null effects.

+ Self-report effects were attributable to improved social knowledge, not behavior.

ARTICLE INFO ABSTRACT

Article history: Group-hased social skills interventions (GSSls) are widely used for treating social competence among youth with
Received 26 September 2016 autism spectrum disorder {ASD}, but their efficacy is unclear. Previous meta-analysis of the literature on well-de-
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was conducted to ascertain overall effectiveness of GSSIs and differences by reporting sources. Nineteen RCTs

Keywords: met inclusion criteria. Results show that overall positive aggregate effects were mediuvm (g = 051, p < 0,001},
Autism spectrum disorder Effects were large for self-report (g = 0.92, p = 0.001 ), medium for task-based measures (g = 0.58, p = 0.001],
Social skills small for parent- and observer-report (g = 0.47 and 040, respectively, p < 0.001), and nonsignificant for teach-
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ly effective for youth with ASD. but may not generalize to school settings or self-reported social behavior.
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1. Introduction Schreiber, 2011; Spence, 2003; White, Keanig, & Scahill, 2007), there

Impairment in social functioning is the defining feature of autism
spectrum disorder (ASD}. Youth with ASD are at increased risk for social
isolation and peer victimization {Hobscn, 2014; Mendelson, Gates, &
Lerner, 2016). Moreover, social impairments in youth with ASD do not
tend to improve merely with development, but rather may become
more pronounced during adolescence when the social demands exceed
the social skills (Picci & Scherf, 2015), underscoring the need for appro
priate interventions to promote social competence in this population.

Group-based social skills interventions (henceforth referred to as
(GSSIs) are the most widely used approach to address social impairment
and foster social skills development in school-age and teenage youth
with ASD {McMahon, Lerner & Britton, 2013). As such, it is vital to
know the degree to which, and according to what metrics, GSSIs yield
benefits. However, despite their widespread use, very little rigorous,
well-designed research has been conducted te examine their efficacy
(Kasari, Shire, Factor, & McCracken, 2014). Indeed, while there have
been more than a dozen systematic reviews of GSSls conducted in re-
cent years (e.g., Barry et al., 2003; Blacher, Kraemer, & Schalow, 2003;
Elder, Caterino, Chao. Shacknai, & De Simone, 2006; Flynn & Healy,
2012; Kaat & Lecavalier, 2014; Kasari & Patterson, 2012; Koenig, De
Los Reyes, Cicchetti, Scahill, & Klin, 2009; McMahon, Lerner et al,
2013; Miller, Vernon, Wu, & Russe, 2014; Otero, Schatz, Merrill, &
Bellini, 2015; Rao, Beidel, & Murray, 2008; Reichow & Velkmar, 2010;

has only been one meta-analysis to evaluate efficacy of GSSis
(Reichow, Steiner, & Volkmar, 2012). This sole meta-analysis - which
focused on well-designed randomized controlled trials (RCTs) with a
wait-list control, of which only five were evident at the time - provided
initial support for the efficacy of GSSls for improving social competence
for ASD youth. Due to the very small number of included trials, though,
little beyond a headline effect size (g = 0.47) could be determined.
However, in the years since, the number of published RCTs of GSSls
has tripled, making evaluation of overall efficacy of GSSls timely and
vital, and facilitating the possibility of a more robust, comprehensive,
and precise estimation of their efficacy. Additionally, as evidence of effi-
cacy accurnulates, and sufficient studies are available, it is important to
identify moderating factors that may influence the strength of interven-
tion effects. Further, extensive literature demonstrates that complex
skills expressed in youth are rarely unitary in nature, and so meaningful
information can be obtained by disaggregating these constructs into
constituent assessments obtained via multiple informants and other
sources [De Los Reyes et al., 2015). This information may reveal infor-
mative circurnstantial variations in expression of skills, especially for
highly contextually-dependent domains such as social skills in youth
with ASD {De Los Reyes, 2011; Lerner, Calhoun, Mikami & De Los
Reyes, 20112; Murray, Ruble, Willis, & Molloy, 2009), Hence, the current
meta-analysis sought to ascertain overall efficacy of GSSls and whether
the intervention effects differ by reporting sources.
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1.1. Current evidence for GSSls in ASD

The sole small previous reta-analysis of GSSls for youth with ASD
found a medium effect, primarily according to parent report (Reichow
et al, 2012), This effect was comparable to the mean ES found for behav-
ioral interventions impacting social skills for individuals with ADHD
(g =0.47; Daley et al,, 2014) and social skills treatment for individuals
with schizophrenia (g = 0.52; Kurtz & Mueser, 2008}, but somewhat
larger than that found in social skills treatment for youth with learning
disabilities {g = 0.21; Forness & Kavale, 1996). Despite these promising
results, the study contained only four studies, reflecting the limited state
of the literature at the time. As a result, it was unable to consider any po-
tential predictors of variation in effects or test for publication bias, and
failed to consider variatien in the reports of social competence change
across different informants.

1.2. Variations in assessment of intervention efficacy

Although individual studies have yielded some support for the effi-
cacy of GSSIs (e.g., Koning, Magill-Evans, Volden, & Dick, 2013; Lopata
et al., 2010), results have not been consistent. One evident source of
this variation 1s the cutcome of interest - that is, the source of informa-
tion on social functioning (e.g.. Koning et al., 2013; Laugeson, Frankel,
Mogil, & Ditlon, 2009). Such a finding is not uncommon. Indeed, exten-
sive literature has consistently shown that ratings of child symptom-
atology vary between various reporting sources (De Los Reyes et al,,
2015). These differences reflect the complex nature of “social skills”
and may reveal impertant and meaningful information about contextu-
al variations in the expression of skills and in the perceived impact of
the intervention (Koenig et al,, 2009; Lerner, Calhoun et al,, 2012), Un-
derstanding the shape and nature of changes in GS5ls according to dif-
ferent informants not only offers practical infoermation about what
cutcomes can be affected, but also provides deeper insight into the na-
ture of the intervention itself and its mechanisms of action [Lerner,
White & McPartland, 2012).

Hence, 1t is important to consider differences in assessment mea-
sures used to evaluate the efficacy of a GSSI, as the efficacy is dependent
on the quality of assessments {McMahon, Lerner et al., 2013). In fact,
GSSIs cornmonly utilize various sources to assess efficacy. Parent-report
questionnaires, in which parents rate broad metrics of frequency or
quality of social behavior across windows of time ranging from several
days to several months (e.g., Constantino & Gruber, 2007; Gresham &
Elliott, 1990; Reynolds & Kamphaus, 2004}, are one of the most regular-
ly utilized assessment methods, owing in part to easy and quick admin-
istration. Teacher-report questionnaires, in which teachers rate broad
metrics of frequency or quality of social behavior as they appear in the
classroom (e.g., Gresham & Elliott, 1990; Pekarik. Prinz, Liebert,
Weintraub, & Neale, 1976}, are frequently used to gather information
about child's functioning in school settings. Participants themselves
also frequently rate their social competence, via questionnaires, where
participants rate broad metrics of frequency or quality of their own so-
cial behaviors as they perceive them to be occurring (e.g., Gresham &
Ellintt, 1990; Reynolds & Kamphaus, 2004) and indicate their own social
knowledge, whereby participants indicate what they believe is the right
thing to do (regardless of whether they believe they themselves do it} in
various social situations (e.g., Laugeson & Frankel, 2006; Lopata.
Thoemeer, Volker, Nida, & Lee, 2008). Participants alse complete task-
based assessments that are often aimed at measuring specific skills re-
lated to social competence, such as social cognition, emetion recogni-
tion, and social response planning (e.g., Nowicki, 2004; Sofronoff,
Eloff, Sheffield. & Attwood, 2011). Observer-report measures in which
(typically blinded) independent, trained observers evaluate and rate
the frequency or quality of social behaviors of the participants in either
naturalistic (such as playgrounds) or structured (such as lab-based in-
teractions) settings {e.g., Koning et ak., 2013; Lerner & Mikami, 2012},
are also used, though not as commonly as parent or teacher ratings

(McMahon, Vismara & Solomon, 2013). Some observer-report mea-
sures are uniquely designed by the intervention staff to assess
participant's behavior (Kamps et al., 2015; Rodgers et al., 2015}, where-
as others are standardized across settings (e.g., Bauminger, 2002].
Therefore, examining change in ratings of social competence as a result
of these interventions by different sources is useful to gain a clear un-
derstanding of GSSI outcomes,

1.3. Plausible moderators of treatment effects

The mixed results of individual studies may alse be due to differ-
ences in participant or intervention-related characteristics - that is,
plausible moderators (Kazdin, 2007; Lerner & White, 2015; Lerner.
White et al., 2012). Indeed, GSSls vary widely according to a broad
range of characteristics, from participant age to length of treatrent to
the cognitive profile of the participants {McMahon, Lerner et al,
20113). This heterogeneity invites the likelihood that such factors may
contribute to differences in intervention efficacy. Therefore, we consider
factors that may moderate the effects of G5SIs, which can help to better
identify efficacious methods of GSSI as well as for whom, and under
what conditions, these interventions are best suited [Kazdin & Nock,
2003).

1.3.1. Participant characteristics

The target age range of GSSls can vary widely (e.g., [chikawa et al.,
2013; Laugeson, Gantman, Kapp, Orenski, & Ellingsen, 2015}). Several
studies have shown different effects of G55l by age, though these find-
ings are inconsistent. For example, some have indicated relatively great-
er improvements in older participants (e.g., Herbrecht et al., 2009;
Mathur, Kavale, Quinn, Forness, & Rutherford, 1998), while others sug-
gest greater benefits for younger children in some approaches
{McMahon, Vismara et al., 2013; Wang, Cui, & Parrila, 2011}. Consider-
ing the inconsistent findings of the effects of G5SIs for each age group, it
is currently unclear whether effects should be larger or smaller among
older youth, but is vital for guiding service recommendations.

Participants in GSSis are generally thought to exhibit average to
above-average cognitive ability (McMahon, Lerner et al.. 2013), howev-
er, participants above this leve! still display a wide range of overall cog-
nitive and verbal ability (Lerner & White, 2015). Research has shown
that more cognitively-able participants with a higher IQ and better ver-
bal ability have demonstrated greater improvements it emotion recog-
nition (e.g., Solomon, Goodlin-Jones, & Anders, 2004) and benefit most
from participating in a G558 (Herbrecht et al., 2009). Therefore, partici-
pants with higher cognitive and verbal ability may show greater im-
provements after participating in the GSSL

In addition, males and females with ASD may have unique sacial
challenges that could potentially moderate treatment outcomes (Dean
et al,, 2014). However, while many interventions do include at least a
few female participants, there has rarely been sufficient sample size in
an individual study to empirically examine effects of gender on treat-
ment outcomes. Intriguingly, the one study that examined gender ef-
fects of a GSS1 showed relatively greater improvements in girls
{(McMahon, Vismara et al,, 2013). Owing to the dearth of evidence of
gender on the outcomes of GSSI, it is unclear whether effects are indeed
larger in females than males, but current clinical practice urges exami-
nation of potential differences.

Individuals with ASD commeonly experience other comorbid psychi-
atric conditions {SimonofT et al., 2008) that may affect treatment out-
comes. There is strong reascn to believe this may be the case for
GSSIs. For example, one study found that those with ADHD comorbidity
showed less improvement in social skills, while those with anxiety co-
morbidity showed greater improvements {Antshel et al., 2011). A
more recent study found attenuated effects associated with comorbid
anxiety (Pellecchia et al., 2015). Therefore, there is evidence to suggest
that participants with {versus without) psychiatric comorbidities (that
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is, the preponderance of ASD youth seeking G35ls} should show less im-
provement in social competence following GSSls,

Relatedly, psychopharmacological medication is often prescribed to
youth with ASD due to frequent psychiatric comorbidities (Malone,
Maislin, Choudhury, Gifford, & Delaney, 2002). The literature investigat-
ing the effects of medication on interventions has been inconclusive,
with some showing greater improvements in a medicated group
{Herbrecht et al., 2009) and others showing greater improvements in
an un-medicated group (Frankel, Myatt, & Feinberg, 2007). Given the
current evidence, it is unclear whether effects should be larger or small-
er among participants who are on psychopharmacoloegical medication,
but the high rate of medication use necessitates their investigation.

1.3.2. Intervention characteristics

GSSls for youth with ASD show a wide range of variation in their
content, type, structure, and therapeutic targets. For example, the
length of interventions often varies dramatically, ranging from a few
weeks to spanning two academic years (e.g., Kamps et al., 2015;
Lopata et al., 2010). Moreover, while the majority of G55Is are conduct-
ed for 1- to 2-h weekly sessions, there are more intensive interventions,
often during the summer, that meet for 5-6 h/weekday for several
weeks [McMahon, Lerner et al., 2001 3). There has been a recent effort
to evaluate how duration/intensity of an intervention may be associated
with intervention efficacy (i.e., “dose-response relationship™; Turner-
Brown, Perry, Dichter, Bodfish, & Penn, 2008), however results of this in-
vestigation are mixed, While in one study intervention length was not
correlated with social improvement { Tyminski & Moore, 2008), another
study found greater increase in peer interactions among those who
attended more intervention sessions (McMahon, Vismara et al., 2013).
Considering the inconsistent findings, it is currently unclear whether ef-
fects should be larger in longer or more intense interventions, but guid-
ance is needed for service providers to optimize dosage (and minimize
costs) to individuals and families.

In some cases, non-ASD youths of similar age participate in GSSIs as
peer tutors or peer models (Kamps et al,, 2015; Wang et al,, 2011). This
strategy involves the use of socially competent students to model, inter-
act, and occasionally use intervention strategies to promote social skill
development in individuals with ASD (DiSalvo & Oswald, 2002;
Ragers, 2000]. Although a meta-anatysis of single-subject research stud-
ies showed evidence that peer-mediated intervention may be an effec-
tive strategy for social skill deficits (Wang et al., 20011), the impact of
such peers as an adjuvant in the context of a group intervention has
not explicitly evaluated, and it is unclear whether it is an effective treat-
ment component (Kaat & Lecavalier, 2014).

1.3.3. Intervention content

GSSl strategies often vary in terms of the specific content they focus
on. That is, some focus { at least in part} on didactically presenting infor-
mation about correct behaviors in social contexts { Le,, social knowledge
training), while others aim more squarely on providing a context in
which successful peer interactions may occur and reinforcing them
when they happen without prescriptive teaching of rules (i.e., social per-
formance; Gresham, 1997; Lerner & Mikami, 2012; Lernet & White,
2015; White et al., 2007]. As such, the specific content targeted in
these GSSIs may be assessed using measures that aim to collect informa-
tion on either gains made in the participants' self-reported social knowl-
edge or social performance (i.e., enacted social behavior), which may
conclude different information about the changes in skills of the partic-
ipant as a result of the intervention. Though there is reason to believe
that social knowledge and social performance may be independent con-
structs (Lerner & Mikami, 2012; Lerner & White, 2015; Lerner, White et
al,, 2012}, many studies assess social knowledge and social performance
together via self-report. Hence, it is important to consider whether
there may be a difference between self-reported gains in social knowl-
edge (i.e., knowing what to do in a social situation) and self-reported

gains in social performance (i.e., applying the social skills and displaying
appropriate sacial behaviors) when evaluating efficacy of G55ls.

1.4. Measurement of intervention effect

A crucial question when examining complex, group-based interven-
tions such as GSSls is whether group effect comparisons are valid and
accurate, Most meta-analytic studies of RCTs examine treatment effects
by using post-test scores to obtain standardized mean difference (SMD)
between experimental and control conditions, based on the assumption
that randomization will produce two equivalent groups {Durlak, 2009).
However, especially for a complex construct like social competence that
is both treated and measured in the context of other people (Koenig et
al., 2009}, intervention effects may be confounded by many unmea-
sured constructs (Rosenbaum & Rubin, 1983), which may lead to biased
intervention effects. Meta-analyses of such interventions that examine
treatment effects by comparing endpoint may be susceptible to such
confounding (Preece, 1983). As such, it is especially crucial to not take
for granted that the two groups are equivalent and consider whether
the pattern of change itself over the course of intervention is different
across the two groups.

1.5. The present systemnatic review and meta-analysis

Examining whether, how much, and according to whom GSSIs may
be efficacious is essential for guiding delivery and improvement of this
core clinical service for ASD youth. Thus, the present study first sought
to meta-analytically examine the efficacy of GSSIs as assessed using
well-designed RCTs according to the contemporary literature. Second,
we aimed to consider whether these effects differed according to all
known sources of information in the literature {parent report, teacher
report, self report, observer report, measured behavior on a relevant
task), as well as according to intervention characteristics, content, and
change measurement.

2. Methods
2.1. identification and selection of studies

The databases of PsycINFO, PubMed and Web of Science were
searched using the following Boolean String: (ASD OR autism spectrum
disorder OR Asperger OR autism OR pervasive developmental disorder}
AND (social skills OR peer interaction OR social competence OR social func-
tioning OR friendship OR secial interaction OR social play) AND (treatment
OR intervention) NOT (early intervention OR toddler OR early intensive be-
havior intervention) NOT (pharmacological OR medical).

2.2, Study selection and literature search

The systematic literature search was conducted in two stages. In an
initial search, the entire literature was examined, up to July 2014. A sub-
sequent search was then conducted to ensure the current literature was
covered; thus, an identical second search was cenducted covering the
literature from July 2014 to January 2016.

22.1. First stage of literature search

Fig. 1 gives a detailed layout for the identification and selection of
studies process. This search yielded 2620 resuits. The following inclu-
sion criteria were used to refine the results, such that eligible studies
were: a} empirical, b) peer reviewed or dissertations, ¢) evaluated anin-
tervention claiming to be used by providers to address core social defi-
cits, d) included school-aged children and adolescents aged 5-21, e)
included participants with a diagnosis of autism, including PDD-NOS
and Asperger's syndrome, f) written in English, g) did not include med-
ical or pharmacological interventions, and h) did not include early inter-
vention. In this first pass, 298 abstracts with duplicates removed were
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Fig. 1. PRISMA flowchart representing the identification and selection of studies,

identified. The abstracts were screened again using additional criteria: i
published between january 2010 and July 2014; j) peer-reviewed; k] a
randomized controlled trial; 1) a social skills group intervention; m} in-
cluded a treatment as usual, wait-list control, or no-treatment control
group, and selected by two independent reviewers; 100% of articles
were screened by both reviewers, with excellent reliability, (1CC
(2,1) = 0.93; Cicchetti, 1994). All discrepancies were resolved via
group consensus. The conclusion of part one yielded 14 studies eligible
for full-text review.

2.2.2. Second stage of literature search

In an effort to include the most up-to-date articles, a second
stage of searching was conducted up to January 2016. An additional
637 results were searched from PsycINFO, PubMed, and Web of

Science using the same criteria listed above, with the exception of
date, which was set from August 2014 to January 2016. Out of these
637 articles, 6 additional articles were eligible for full-text review. One
study was excluded because it did not fit the definition of a social skills
group intervention {Kretzmann, Shih, & Kasari, 2015}. After removing
this study, five studies remained for full data extraction. Therefore,
the conclusion of part two yielded another five studies for full-text
review.

Recent review articles as well as their reference sections were
searched. We included two additional studies published before January
2010 {Laugeson et al,, 2009; Solomon et al., 2004 that were included in
the most recent meta-analysis of social skills intervention conducted by
Reichow et al. {2012}, which thoroughly searched the published litera
ture up until 2010.
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2.3. Data extraction

Twenty articles were double-coded by the same two blind raters on
various demographic variables, as well as outcome data on social com-
petence (See Appendix F for a full list of articles included in the meta-
analysis and notable articles in the search process). The a prion defini-
tion was: The measure must assess the level of ability or skill an individ-
ual possesses when required to engage in secio-cognitive processes and
display social behaviors { Beauchamp & Anderson, 2010}, and,/er involve
the active and skillful coordination of muitiple processes and resources
available to the child to meet social demands and achieve social goals in
a particular type of social interaction {e.g., parent-child, peer relations)
and within a specific context {e.g., homne, school; larocci, Yager, & Elfers,
2007). We also included any measures that were specifically identified
in the text of the studies as a social competence measute (see
Appendix A for included measures). Agreement among coders was ex-
cellent, ICC (1, 2} = 0.90.

After the variable set was completed, all authors were contacted for
additional data needed including demographic and outcome variables,
After corresponding with authors, it was revealed that two studies
{Schohl et al., 2014; Van Hecke et al., 2015) contained overlapping par-
ticipants (A.V. Van Hecke, personal communication, April 27, 2016). It
was decided that the study with the more complete set of data would
be included (Schohl et al., 2014). Similarly, one study (Rodgers et al.,
2015) contained completely overlapping participants with two other
studies (Lopata et al., 2010; Thomeer et al, 2012; ).D. Rodgers, personal
communication, June 6, 2016}. Therefore, this article was excluded from
the overall analysis. However, we included this study in the observer-
report analysis, as it was the sole study from this sample that included
data from observers. Consequently, data from 19 articles were included
in the meta-analyses.

24. Meta-analytic procedure

The meta-analytic procedures used in this paper adhered to all appli-
cable Preferred Reporting ltemns for Systernatic Reviews and Meta-
Analyses guidelines for Meta-Analysis (Moher, Liberati, Tetzlaff,
Altman, & The PRISMA Group, 2009). The current study included six
separate meta-analyses. The first meta-analysis included all measures
of social competence from each study regardless of informant. This anal-
ysis averaged all relevant measures of social competence in each study.
ln order to examine informant influence on social competence outcome
ratings, the other meta-analyses were composed of measures reported
exclusively from different sources: parent, teacher, self, observer, and
behaviors measured on a relevant task.

24.1. Parameterization of terms

Parent-report was defined as social competence data collected using
standardized assessments, questionnaires, and/or interviews about fre-
quency and quality of the child's social interactions with others from the
perspective of a parent or caregiver of the child or teenager with ASD.
Teacher-report was defined as social competence data collected using
standardized assessments, questionnaires, and/or interviews from the
participant’s teacher that assess frequency and quality of the child’s so-
cial interactions with others in school settings. Self-report was defined
as social competence data collected from the perspective of the partici-
pant {child or teenager with ASD) who was receiving the intervention
using standardized assessments, questionnaires, and/or interviews
about the frequency and quality of their own behavior, emotions, and/
or knowledge. These informant-rated questionnaires largely overlap
with the National Institute of Mental Health Research Domain Criteria
[RDoC; Insel et al., 2010; Morris & Cuthbert, 2012) “Subjective/Self-Re-
ports” unit of analysis within the social processes domain. Observer-re-
port was defined as behavioral observation data on the frequency,
duration, and/or degree of appropriateness of participant’s social behav-
ior, usually in the context of a dyadic or group interaction, typically

rated by at least two trained observers that are assessed for the reliabil-
ity of their observations using a standardized coding system (Kamps et
al,, 2015; Kening et al., 2013, Rodgers et al,, 2015). The observer-report
outcome data cotresponds to the “Behaviors” unit of analysis within the
RDoC social processes domain. Task-based source was defined as data
collected through the completion of a task or activity in which the par-
ticipant must utilize specific skills and knowledge related to social com-~
petence, such as emotion recognition or Theory of Mind. The
assessments could be completed independently by the participant, on
a computer or electronic device, or administered by a researcher. The
task-based outcome data corresponds to “Paradigms” unit of analysis,
which refers to scientific tasks that are especially useful for studying
the construct (Morris & Cuthbert, 2012; Sanislow, Quinn, & Sypher,
2015), within the RDoC social processes domain.

242 Statistical analyses

The effect size statistic provides information about the direction and
magnitude of quantitative research findings (Lipsey & Wilson, 2001).
The effect size (g), is calculated using the difference between means of
the treatment group and the control group, divided by the standard de-
viation, and weighted for sarple size to correct for small sample bias
{Hedges & Olkin, 1985; Lipsey & Wilson, 2001). An effect size of 0.2 is
considered to be a small effect, 0.5 is considered a medium effect, and
above 0.8 is considered a large effect (Cohen, 1992}).

Mean gain scores were used for the treatment and control groups to
calculate Cohen’s d. This was used to yield better estimates of the treat-
ment effects by taking into account pretest differences (Durlak, 2009).
Effect sizes (d) were calculated for each measure, and then averaged to-
gether to make an overall effect size for each study. Similarly, for the in-
formant-analyses, effect sizes for the relevant informant measures were
averaged together to create a single informant effect size for each study.
The Standardized Mean Difference using Hedges' g for small sample cor-
rection was calculated using Comprehensive Meta Analysis, Version 2
(CMA-2; Borenstein, Hedges. Higgings, Rothstein, & Englewood,
2007). A random-effects model was used in all calculations. For each
analysis, if variation was detected, (Q; I*) moderator analyses were con-
ducted. The Q-test instructs whether there is heterogeneity by summing
the squared deviation from each study's effect size from the overail ef-
fect size, and weighing each study by variance (Higgins & Green,
2011; Huedo-Medina, Sanchez-Meca, Marin-Martinez, & Botella,
2006), The 2 measures the degree of heterogeneity and provides a per-
centage of the amount of variance that is attributable to between-study
variation (Huedo-Medina et al., 2006). To evaluate whether it would be
appropriate to conduct moderator analyses on an obtained effect, the
following criteria were established: (a} at least 10 studies included in
the analysis; and (b) in the absence of significant Q statistics, evidence
of at least a nontrivial amount of heterogeneity according to the /? statis-
tic (220%; Huedo-Medina et al., 2006). If these criteria were met, fixed
effects meta-regression maderator analyses were conducted for poten-
tial moderators. The a priori moderators of interest coded during data
extraction were age, gender, overall cognitive ability, verbal ability,
medication status, presence of psychiatric comorbidity, intervention
length, and inclusion of a peer tutor {Lerner & White, 2015; Wang et
al., 2011).

The continuous moderators (age, overall cognitive ability, verbal
ability, intervention length, percent of total variance of self-report, per-
cent of total measures of self-report) were conducted using analogue to
regression and the categorical moderators {gender, medication status,
comorbidity, inclusion of a peer tutor, presence of a social knowledge
measure) were conducted using analogue to ANOVA.

Due to qualitative differences between child's report of his/her
knowing what to do in social situations versus of actually doing such
things (Lerner, Calhoun et al., 2012), we considered inclusion of social
knowledge measures (binary variable: social knowledge measure in-
cluded vs. excluded) as a potential moderator of self-report effect. A so-
cial knowledge measure was defined as a test that directly measured
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what the participant knew about social competence and what they were
supposed to do (e.g., “The most impertant part of having a conversation
is to...") vs. answering a guestion or rating a statement about whether
the person actually does them {e.g., "I make friends easily,” or *I try to
understand how others feel”). If the binary social knowledge measure
was a significant predictor in the self-report meta-regression, we fur-
ther examined the effect of including social knowledge measures in
two additional ways. First, we calculated the proportion of the total
number social knowledge measures relative to the total number of
self-report measures in each study (e.g., if 4 self-report measures were
used and 1 of them was a social knowledge measure, this value would
be 25%), and re-ran the meta-regression with this variable included.
Second, we calculated the percent of variance in change in self-reported
social skills attributable to the social knowledge measures (e.g., if the
changes in social knowledge measures accounted for 25% of the total ef-
fect of change in social skills according to child self-report, this value
would be 0.25), and re-ran the meta-regression with this variable in-
cluded. If social knowledge was a significant predictor in all of these
moderator modets, an additional self-report meta-analysis was con-
ducted in which all social knowledge measures were excluded (i.e.,
only “pure” self-report of social skills was included).

In an effort to better measure true within-group change between
pretest and posttreatment over the course of intervention, we calculat-
ed all effect sizes for the primary analyses as mean gain scores (the dif-
ference between the posttest mean and the pretest mean; Dimitrov &
Rumrill, 2003). The mean gains score effect sizes were then compared
to the tradjtional method of calculating an effect size {using the unad-
justed posttest scores for the treatment group and the control group).
The differences in g values divided by the square root of the sums of
the variances of the individual g is distributed as Z, and we used this
Z-distributed statistic to test the significance of the difference between
two Hedges’ g values as outlined by Rosenthal {1991, p. 65).

2.4.3. Tests for publication bias

Publication bias was assessed when appropriate {k > 10} using fun-
nel plots { plots represent a symmetrical, inverted funnel, with smaller
studies spread across the bottom; Egger & Davey Smith, 1998} and a
combined tandem method suggested by Fergusen and Brannick
(2012). This method includes Egger's regression test, wherein signifi-
cant findings suggest publication bias (Egger & Davey Smith, 1998};
the trim-and-fill method (this method analyzes an asymmetrical funnel
plot, identifies the unbalanced plots, “trims” the studies responsible for
asymmetry, and assigns new effect sizes to correct for suspected publi
cation bias, if the effect is no longer significant, then publication bias is
suspected; Duval & Tweedie, 2000):; and Orwin's Fail Safe N {the num-
ber of non-significant missing studies |i.e., file-drawer articles| needed
for the effects to be no longer significant is lower than the number of
studies in the analysis; Ferguson & Brannick, 2012). If indicated by all
three criteria, publication bias was deemed “probable,” if indicated by
one or two criteria met, bias was deemed “possible,” and if no evidence
of bias was found, it was deemed “unlikely.”

3. Results
3.1. Descriptive characteristics

For the 138 studies included in the overall meta-analysis, data were
collected from 735 participants (see Appendix B). Sample sizes ranged
from 11 to 97 participants, M (SD) = 40.83 {25.56). The age of partici-
pants ranged from 5.30 to 20.42 years, M (SD} = 10.54 (4.18). 33.3%
of studies had study samples with >90% male, and all other samples
were between 50% and 90% male. The mean overall standardized cogni-
tive ability of participants was 102.27, ranging from 87.55 to 112.45
across studies. The mean standardized verbal ability of participants
was 100,01, ranging from 86.3 to 106.26 across studies. 44.4% of studies
reported data on comorbidity of participants, and 50% of studies

included participants taking medications. Intervention length ranged
from 5 to 97 sessions. 22.2% of the studies included peer tutors.

3.2 Overall analysis

The effect sizes {g) ranged in magnitude fromg = 0.20to g = 1.19,
with positive effects indicating increases in ratings of social competence
(see Table 17. Fig. 2 shows individual effect sizes for this analysis.

Participants who received treatment made significantly greater im-
provements on measures of social competence compared to those in
the contrel group (g = 0.51, K = 18, 95% [C1 0.30, 0.72), Z = 4.75,
p < 0.001). This is a medium effect. While the number of studies includ-
ed in the overall analysis was sufficient, the i* (0.00) was not large
enough to justify proceeding with moderator analyses.

3.2.1. Publication bias analysis

Evidence of publication bias was found via Egger's regression test
{b = 0.93, p < 0.01), implying asymmetry of studies was detected in
the funnel plot {See Appendix C). Publication bias was not evident ac-
cording to the trim and fill analysis, where six studies were removed
to the left of the mean, making the adjusted effect of GSSI intervention
smaller (g = 0.39,95% [C10.20, 0.58]), though still significantly different
from zero. In contrast, no evidence of publication bias was found accord-
ing to the Fail Safe N {98 studies). The combined tandem criteria suggest
publication bias is possible,

3.3. Informant analysis

In order to investigate the effect of informant on ratings of social
competence, five separate meta-analyses were conducted which in-
cluded measures reported exclusively by parent, teacher, self, observer,
or completed as a task. Moderator analyses were conducted when
appropriate,

3.3.1. Parent-report

Sixteen studies included parent-report measures. The effect sizes for
parent-report measures ranged from g = 0.06 to g = 1.03. Fig. 3 dis-
plays the individual effect sizes for the parent-report analysis. According
to parent-report, participants who received treatment had significantly
greater improvements in social competence relative to controls {g =
0.47,K = 16,95% C1]|0.24,0.70),Z = 401, p = 0.01). This is a small effect.
Although the sample of studies was sufficient, the I (.00} was not large
enough to justify proceeding with moderator analyses.

3.3.1.1. Publication bias analysis. No evidence of publication bias was de
tected according to Egger's regression test (b = 0.59, p = 0.14), imply-
ing symmetry of the funnel plot (See Appendix D}. Publication bias was
not evident according to the trim and fill method, as three studies were
removed to the left of the mean and the adjusted effect of intervention
was smaller (g = 0.41, 95% [CT 0.20, 0.63]), but still significantly differ-
ent from zero. Further, no evidence of publication bias was found ac-
cording to the Fail Safe N (55 studies). Thus, no evidence for
publication bias was found using the tandem methed, suggesting such
bias is unlikely.

Table 1

Aggregate effect sizes for all analyses.”
Informant k Total N Effect size (g) Q P
Overall combined 18 745 051" 636 0.00
Parent 16 632 047" 408 0.00
Teacher 4 318 041 527 43.06
self 10 365 092" 11.52 21.87
Observer 5 228 040" 1.16 0.00
Task B 325 058" 164 0.00

Note.** p <001,
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Study name Statistics for each study

Hedges's Standard Lower Upper

[] error  Variance limit  limit
Andrews et al., 2013 0474 0.356 0127 -0.223 1.172
Begeer et al., 2011 0.285 0.329 0.108 -0.360 0.929
Begeer et al., 2015 0.289 0.230 0.053 -0.161 0.739
Corbett et al., 2015 0.497 0.502 0.252 -0.486 1.481
Frankel et al., 2010 0.303 0.344 0118 -0.371 0977
Gantman et al., 2012 0.898 0.680 0.462 -0.434 2.230
Ichikawa et al., 2013 0.689 0.574 0.330 -0.437 1815
Kamps et al., 2015 0.200 0.545 0.297 -0.869 1.268
Koenig et al., 2010 0.229 1.994 3976 -3.679 4.137
Koning et al., 2013 0.8698 0.714 0510 -0.502 2299
Laugeson et al., 2009 0.995 0.502 0252 0.012 1978
Laugeson et al., 2015 1.193 0.630 0.397 -0.042 2429
Lopata et al., 2010 0.605 0.454 0206 -0.284 1495
Schohl &t al., 2014 0.687 1,089 1.207 -1.466 2.840
Sclomon el al,, 2004 0.870 0.648 0420 -0399 2140
Thormneer et al. 2012 0.574 0.478 0.228 -0.362 1.510
White et al., 2013 1.031 0.520 0270 0.013 2.050
Yoo et al.,, 2014 0.454 0.400 G160 -0.331 1.238
0.506 0.106 0011 0297 0715

171

Hedges's g and 95% CI

Z-Valus p-Value
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1133 0257

4752 0.000 ¢

-4.50 -2.25 0.00 225 4,50

Fig. 2. Overall effect sizes for all measures of social competence, regardless of informant or source, All models are random effects. All effect sizes are Hedges' g. Plots with a square indicate
Hedges' g for individual studies within the analysis. Diamond indicates overall effect size for the analysis.

3.3.2. Teacher-report

Four studies contained teacher-reported measures of social compe-
tence, The effect sizes (g) for teacher-report ranged from 0.11 to 0.98.
Fig. 4a displays the individual effect sizes for the teacher-report analysis.
According to teacher-report, there was not a statistical difference in so-
cial competence between the treatment and control groups (g = 0.41,
K = 4,95% Cl [—0.10,0.93], Z = 1.58, p = 0.11). This is a small effect
size. While the [? (43.06) value was sufficient to support exploratory
moderator analyses, the sample of studies was too small to do so; for
the same reason, publication bias could not be analyzed.

3.3.3. Self-report

There were 10 studies that included self-report measures. The effect
sizes (g) for child-report measures ranged from g = 0.13 to g = 2.15.
Fig. 4b shows the individual effect sizes for the self-report analysis. Ac-
cording to self-report informants, those who received treatment
showed significantly greater improvements on measures of social com-
petence compared to controls (g = 0.92, K = 10,95% C1[0.58,1.26},Z =
5.26, p < 0.01). This is a large effect. The f? (21.87) value was nontrivial,

and there were at least 10 studies included; thus, exploratory putative
moderator analyses were conducted (see Moderator Analysis below).
Evidence of publication bias was found via Egger's regression test
(b = 3.01, p = 0.03), implying asymmetry of studies in the funnel
plot (See Appendix E).

3.3.3.1. Publication bias analysis. Publication bias was not indicated by
the trim and fill method: while three studies were removed to the left
of the mean and the adjusted effect of intervention was smaller (g =
0.72, 95% [C1 0.45, 0.99]), it was still significantly different from zero.
No evidence of publication bias was found according to the Fail Safe N
(92 studies). Thus, the combined tandem criteria suggest publication
bias is possible.

3.3.4. Observer-report

Five studies contained observer-report measures related to social
competence, The effect sizes (g) for observer-report measures ranged
from 0.07 to 0.84. Fig. 5a displays the individual effect sizes for the ob-
server-report analysis. According to observer report, participants who
received treatment had significantly greater improvements in social

Hedges's g and 95% CI

limit  Z-Value p-Value

Subgroup Study name Statistics for each study

Hedges's Standard Lower Uppar
g error  Variance  limit

Fareml  Andrews et al, 2013 0.424 0.353 0.125 0268 1.116
Farent Begeer et al., 2011 0.057 0.462 0.213 0848 0962
Parent Begeer et al., 2015 0.3M 0.286 0082 -0.190 0932
Parenl Corbetl et al.. 2015 0.586 0.512 0.263 -0419 1.590
Parent Frankel et al, 2010 0.324 0.340 0416 -0.343 0992
Parenl  Gamtmanetal, 2012 0923 0671 0450 -0.392 2238
Parent Ichikawa et al., 2013 0.970 0.810 0656 -0617 2558
Parent Koenig el al., 2010 0.229 1.994 3976 -3679 4.137
Parent Kaning el al., 2013 0.136 0.689 0475 -1.215 1.487
Parent Laugesonetal., 2009  0.660 0.487 0237 -0.295 1614
Farent Laugesonetal., 2015  0.838 0.621 0.386 -0.379 2.056
Parent Lopata et al., 2010 0.455 (.463 0.215 -0.443 1373
Parent Schohl etal . 2014 0.448 0.369 0136 -0276 1471
Parent Thomeer el al., 2012 0.550 0479 0229 -0.388 1489
Parent  White et al., 2013 1.031 0.519 0269 0015 2048
Parent Yoo et al., 2014 033 0.408 0.166 -0468 1.130
0.468 0114 0013 0244 0692

1202 0229
0123 0902
1207 0.195
1143 0.253
0953  0.341
1375 0169
1198 0.23
0115 9909
0197  0.844
1354 0176
1350 0177
1005 0315
1213 0225
1150 6.250
1988 0.047
0811 0417
4089  0.000 L 3
450 225 0.00 2.28 450

Fig. 3. Effects sizes for parent-report measures of social competence. All models are random effects. All effect sizes are Hedges' g. Plots with a square indicate Hedges' g for individual studies
within the analysis. Diamond indicates overall effect size for the analysis.
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Fig. 4. 4a. Effects sizes for teacher-report measures of social competence. 4b. Effects sizes for self-report measures of social competence, All models are random effects. All eflect sizes are
Hedges' g. Plots with a square indicate Hedge's g for individual studies within the analysis. Diamond indicates overall effect size for the analysis.

competence than controls (g = 0.40,K = 5,95%C1[0.28,0.52],Z = 6.75,
p < 0.001). The sample of studies was not sufficient and the I {0.00) did
not meet the criteria to justify proceeding with moderator or publica-
tion bias analyses.

3.3.5. Task-based measures

Eight studies contained task-based measures of social competence.
The effect sizes (g) for task-report ranged from 0.26 to 1.07. Fig. 5b dis-
plays the individual effect sizes for the task-source analysis. According
to task-based measures, those children who received treatment per-
formed significantly better on task-based measures refative to those in
the control groups (g = 0.58, K = 8, 95% Cl [0.24, 0.92), Z = 3.314,
p = 0.01}, This is a medium effect, The sample of studies was not
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sufficient and the {2 {0.00) did not meet the criteria to justify proceeding
with moderator or publication bias analyses.

3.4. Moderator analysis

Exploratory analyses of putative mederators were conducted
for the self-report informant meta-analysis. All of the putative de-
scriptive moderators (i.e., age, gender, overall cognitive ability,
verbal ability, intervention length, comorbidity, medication, and
peer tutors) were non-significant. [nterestingly, the three self
report social knowledge moderators did demonstrate significant
variability.
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Fig. 5. 5a. Effects sizes for observer-report measures of social competence. 5b. Effects sizes for task-report measures of social competence. All models are randem effects. Al effect sizes are
Hedges' g, Plots with a square indicate Hedges' g for individual studies within the analysis. Diamond indicates overall effect size for the analysis,
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3.4.1. Social knowledge - presence

The categorical variable of presence of a social knowledge measure
was significant (Q (1) = 7.01, p = 0.01). Effect sizes were larger when
a social knowledge self-report assessment was inciuded (g = 1.149,
K = 8, 95% C1 [0.80, 1.50], Z = 6.35, p = 0.01) than when they were
not {g = 0280, K = 2,95% C1[—0.28, 0.82], Z = 1.02, p = 0.31).

3.4.2. Social knowledge - percent of total measures

The variable of percent of total measure was significant, Q (1] =
7.27, p = 0.01. Effect sizes were larger when a greater total percentage
of self-report measures were social knowledge assessments, 3 = 1.05,
SE = 0.331,95% C1[0.29, 1.82].

3.4.3. Social knowledge - percent of variance

The variable of percent of variance was significant Q (1) = 6.74,p =
0.01. Effects were larger when the percentage of the overall effect of
change in self-reported social skills that is attributable to social knowl
edge was greater, {3 = 0,889, SE = 0,346, 95% CI [0.220, 1.578].

3.5. Post-hoc analyses

3.5.1. Self-report meta-analysis without social knowledge

A post-hoc analysis of the self-report data excluding the social
knowledge measures was conducted. Six studies were included in this
analysis. Effect sizes ranged from g = 0.06 to g = 1.095. When social
knowledge measures were excluded from the analyses, there was no
significant difference from controls g = 0.20, K = 6, 95% C1 [—0.137,
0.54], Z = 1.17, p = 0.14. That is, improvements in self-report were
only found for measures of social knowledge. The test of heterogeneity
was not significant (Q (5) = 2,99, p = 0.70; F = 0,00),

3.5.2. Post-test SMD

Post-hoc analyses comparing the gain score SMD to post-test SMD
scores for each meta-analysis were conducted (Table 2). None of the
Hedges' g scores calculated using post-test SMD were significantly dif-
ferent from mean gain scores (alt p = 0.13). Moderator analyses were
not conducted for the post-test SMD analyses.

4, Discussion

This study was the largest meta-analysis conducted to date evaluat-
ing the efficacy of GSSIs for youth with ASD. Moreover, this was the
first stucly to examine effect sizes by varying reporting sources of social
competence. Results indicated that GSSIs led to moderate overall im-
provements in social competence, reflected in data from parents,
youth, observers, and tasks, but not teachers, supporting variations by
reporting sources. Notably, the large self-report effect was wholly
attributable to increased social knowledge, but not perceived changes
in their own social behavior.

4.1. Comparison with other meta-analytic studies

The effect size found in the overall meta-analysis (g = 0.51) was
comparable to the only other meta-analysis of GSSI to date (g = 0.47;
Reichow et al., 2012}, suggesting medium effects of GSSI interventions
on social competence. This was, again, similar in magnitude to the effect
found for interventions affecting social skills for youth with ADHD
{Daley et al., 2014} and schizophirenia (Kurtz & Mueser, 2008), but larg-
er than that for youth with learning disabilities {g = 0.21; Forness &
Kavale, 1996}. [t was also larger than the effects of school-wide {g =
0.15; January, Casey, & Paulson, 2011) and after-school {g = 0.19;
Durlak, Weissberg, & Pachan, 2010} interventions focusing on improv-
ing social skills in general populations of children and adolescents.
This suggests that social skills intervention efficacy may be augmented
somewhat for populations with primary (rather than secondary) defi-
cits in this domain, suggesting a “deficit consonance” for this treatment
modality.

Interestingly, though, the effect was broadly similar to that found
across all child and adolescent group treatment (d = 0.61; Hoag &
Burlingame, 1997}, indicating that grouping youth with common con-
cerns and providing a venue to directly, collaboratively, and strategical-
ly address them may yield a generalized benefit, perhaps via a common,
nonspecific factor such as group cohesion (Lerner et al,, 2013),

Further, a recent meta-analysis of CBT for individuals with ASD
{Weston, Hodgekins, & Langdon, 2016] across all age ranges and treat-
ment modalities { group and individual) found similarly small and non-
significant effects for self-report (g = 0.25) and medium effects (g =
0.48) for informant [e.g., parent-jreport of ASD symptoms; however,
the effect of CBT for task-based measures was small (g = 0.35), in com-
parison to a medium effect found in the present meta-analysis. Thus,
GSSls for youth with ASD may produce similar (and, according to
some tasks, larger) effects on ASD symptoms than more traditional
CBT, while CBT rmay be more effective for treating anxiety in this popu-
lation. This contrast provides foundational guidance fer symptom-spe-
cific treatrnent recommendations for individuals treating youth with
ASD.

4.2, Variations by sources in intervention effect

Results of the parent-report meta-analysis revealed a small effect of
GSSIs on social competence. Past literature has demonstrated that par-
ents tend to stably report positive effects of intervention, possibly due
to expectancy effects reflecting their investment in and allegiance to
the intervention and/or hope and expectations for intervention to in-
crease skills (McMahon, Lerner et al,, 2013). That said, intervention ef-
fects reported by parents in this study were small. Several elements
may contribute to this finding: social competence is a complex and mul-
tidimensional construct and many parent-report measures combine as-
sessment of both social knowledge and social performance. Previous
literature suggests that while parents generally report high satisfaction
with the GSSls and gains in social knowledge, their report of changes in
behaviors in naturalistic settings is infrequent (White et al., 2007). Thus,
the small parent-report effect may be attributable specifically to gainsin

Table 2

Social skills intervention effect sizes according to Mean Gain Score SMD vs, Post-Test only SMD,
Informant k Mean gain score SMD (g) Mean gain score Post-test SMD (g) Post-test 95% Cl z!

95% Cl

Overall 18 051" 0.20,0.58 049" 0354, 0.64 0.06
Parent 16 047" 0.24,0.70 047** 0.31,0.62 0.01
Teacher 4 041 0.10,093 0.44" 0.15.0.73 0.33
Self 10 0.92°° 058, 1.26 0.78** 0.47,1.09 058
Observer 5 040** 0.28,052 0.18 —0.10,0.45 145
Task 8 0.58* 0.24, 0.92 0.59** 0.30,0.89 —0.06

Note. " p = 0.01. 'No Z scores reached the 0.05 significance threshold, SMD - Standardized Mean Difference, Z = differences in g between the two SMD scores, divided by the square root of
the sums of the variances of the individual g; this produces a Z-dismibuted statistic for the difference in effect size between the two SMD scores.
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only a limited number of settings. Alternatively, due to expectancy ef-
fects, parents may already anticipate some changes in the behaviors of
their children as a result of participating in the intervention at all;
thus, they may report small effects even if robust gains are not being
seen.

On the other hand, no differences were found between treatment
and control groups in the effect of GSSIs according to teacher-report.
There may be several reasons for this. Teachers often may not be
aware of the skills being targeted in the GSSI, making them less suscep-
tible to expectancy effects or allegiance effects in their reports of im-
provement. This supports the proposition that the aforementioned
small parent-report effects may be a function of expectancy effects rath-
er than robust, cross-contextual changes. Relatediy this finding provides
further support for differential expression of psychopathology across
settings (Achenbach, McConaughy. & Howell, 1987; De Los Reyes,
Heary, Tolan, & Wakschlag, 2009). Generalization of acquired skills
may be especially difficult in school settings where social demands are
generally greater than (or at least different from) home or intervention
settings. For example, classmates may continue to show negative bias,
even when participants do improve in their social skills {Mikami,
Lerner, & Lun, 2010). Conversely, it is possible that teachers may not
have sufficient opportunity to observe certain social skills in the class-
room, so they may need more observation opportunities to see any ac-
tual changes that may be evident.

Self-reported measures of social competence revealed a large effect.
This finding is interesting compared to the small effects seen by parents,
and a stark contrast to the lack of treatment effects seen by teachers.
However, it is consistent with past literature suggesting a consistent
tendency in youth with ASD to overestimate their social functioning rel-
ative to their parents (Lerner, Calhoun et al, 2012). Moreover, they also
tend to show expectancy effects similar to parent-report, as children
also consistently report high satisfaction with GSSIs (McMahon, Lerner
et al, 2013}, Taken together, these tendencies may contribute to greater
estimation of their intervention-related improvements.

That said, moderator analyses indicated that the use of self-reported
social knowledge measures was wholly responsible for the large effect
shown in the self-report analysis. That is, while participants report
gains in their social knowledge, they do not report changes in their so-
cial behaviors {Lerner, White et al, 2012}, This finding suggests that
the common approach in GSSIs of didactically teaching sociai skills
may not provide opportunities to allow adequate application of social
skills and rehearsal of these behaviors. As intervention characteristics
(e.g., social knowledge-based vs. social performance-based methods)
may affect gains in these constructs separately, this highlights the im-
portance of GSSls providing opportunities for participants to actively
practice these skills in social situations {Lerner & Mikami, 2012;
Lerner, Mikami, & Levine, 2011).

Further, this finding reveals valuable insights about the participants’
self-awareness of their own social competence, Individuals reported
that they had improved in knowledge of correct social skills, bur also
that they were not actually performing these skills in social settings,
which is more consistent with reports by parents and teachers. This in-
dicates that the participants in the interventions themselves did not ac-
tually believe the intervention was helping them improve how they
perform social skills in real-life situations. This stands in contrast to the-
ories stating individuals with ASD have limited insight into their social
competence (e.g., Frith & Hill, 2003; Williams, 2010}, in that they may
be able to differentiate between reflecting on their own knowledge of
4 behavior, versus enactment of it.

All other putative moderators [ mean age, gender composition, over
all cognitive ability, verbal ability, comorbidity, medication status, and
inclusion of peer tutors} did not predict self-report intervention effects.
Importantly, this was the only reporting source for which moderator
analyses could be run. Thus, these child and group-level variables may
indeed still predict outcomes according to different rater; as additional
studies in this domain are published, these potential moderators should

surely be explored. At present, however, this suggests that the heteroge-
neity in outcomes in self-report was not explained by any of these par-
ticipant or intervention characteristics.

Observer-report studies revealed a small effect of GSSls on social
competence. This demonstrates that medest improvements in natural-
istic social behaviors are being observed as a result of GSSI, even though
participants themselves may not report this, Further, it lends support to
the idea that these behaviors are malleable to intervention. That said,
consistent with the findings from the parent-report analyses, the
small effect suggests that large gains in social performance may indeed
be difficult to achieve with current G5SIs approaches. Thus, identifying
elements of GSSis that do indeed potentiate naturalistic social behavior
would be valuable.

Task-report studies yielded a medium effect of GSSls on social com-
petence. Many GSSls utilize strategies of teaching specific skills and
knowledge required to complete a given task (e.g.. Theory of Mind) by
providing explicit feedback on their performance on the task (e.g. giv-
ing them the right answer and “teaching to the test”}. The medium ef-
fects are consistent with the literature that children with ASD can
successfully learn these skills following didactic instructions (e.g.,
Wellman et al., 2002). However, the degree of improvement in tasks
may not be mirrored in actual social skills use (Ozonoff & Miller,
1995). Therefore, it is important to examine whether changes in task-
based measures represent generalized skill learning vs. simply effects
of teaching to the test.

Across meta-analyses, no significant differences were found be-
tween the mean gain score SMD and post-test SMD scores. This finding
may suggest that randomization in each study was done successfully to
yield comparable pretreatment scores across treatment and control
groups, and supports the use of either method in future meta-analyses.

4.3, Publication biases

Evidence for possible publication bias was found in the overall and
self-report meta-analyses, suggesting that “true” effects may be smaller
than what are currently reported in the literature. This finding suggests
that studies with smaller effects (though, importantly, not a large num-
ber of null findings) are being omitted from the literature, perhaps due
to the fact that most GSSI studies aim to evaluate “novel” treatments
{i.e. studies that have a new name, even if not materially different in
content from other interventions) rather than replicating and extending
the current literature. Consistent with “first studies” throughout science
(e.g., Tuttle et al,, 2015}, these “novel” GSSls tend to show larger effects
(e.g., Kamps et al., 2015; Koning et al., 2013; Lopata et al., 2010]}; thus,
the current published literature may be selecting for these types of stud-
ies, thereby inflating overall effects. Especially considering the structural
similarity of many of these interventions {see Lerner & Mikami, 2012;
Lerner & White, 2015) future research should focus on follow-up and
replication studies of existing GSSIs {e.g., Van Hecke et al,, 2015).

Conversely, the findings here could be a result of “small study” ef-
fects {effects due to systematic methodological differences between
studies with small vs. large sample size) rather than true publication
bias {Ferguson & Brannick, 2012). Therefore, a greater number of stud-
ies, as well as studies that include a larger sample of participants, are
needed.

Findings from the publication bias analyses bolster the importance
of considering variations in intervention effects by sources. There was
some evidence of publication bias in the overall meta-analysis, which
included an aggregate of several sources, including those for which we
could not conduct publication bias analyses (i.e., teacher, observer,
and tasks sources). Results from the parent-report meta-analysis sug-
gest that publication bias is unlikely in this domain. This finding rein-
forces the aforementioned prospect that parent-report may be
influenced by expectancy effects; that is, these effects may provide a
“floor” for parent-reported effect sizes, contributing to their stability,
even in cases where objective changes may not be evident. They also



JA. Gates et aL  Chinical Psycholagy Review 52 (2017 ) 164-181 175

highlight the differences in reporting patterns among sources and sug-
gest that the evidence of publication bias found in the overall report
may be influenced by other sources, For instance, given the above self-
report findings, it may be that unpublished null findings on self-report-
ed social skills (without social knowledge measures ) may contribute to
the observed bias. Further, given the nonsignificant findings in the
teacher-report analyses, it is reasenable that unpublished, nonsignifi-
cant studies using teacher-report measures may contribute as well.

4.4. Implications for practice

GSSl are among the most widely used methods to improve social
skills in school-age and teenage individuals with ASD [McMahen,
Lerner et al,, 2013]). Consistent with the past meta-analysis {Reichow
et al., 2012), findings from this study suggest that participants of GSSls
show some improvement in social competence after GSSls.

Further, important variations in the reports of gains by sources re
flect multidimensionality of and contextual variatiens in participant's
social skills and behavior {De Los Reyes et al., 2009; Murray et al.,
2009). Providers of intervention may observe significant variations in
participant’s behaviar across contexts and may need to foster appropn
ate strategies that will be effective in a specific context (e.g., school vs.
home environment). Developing intervention approaches that support
enactment of successful social behavior across contexts may support
more robust gains, Moreover, results identifying variations in self-re-
ported gains in social competence when assessed via a secial knowledge
measure vs. social performance measure suggest the importance of con-
stdering and interpreting these separate constructs differently ( Lerner &
White, 2015; McMahon, Lerner et al., 2013). Thus, it would be impor-
tant for the providers to implement strategies that aim to provide
more opportunities for participants to practice the performance of
these learned skills in real situations. Further, social knowledge and so-
cial performance measures divulge substantively different information
on the improvement of social skills in interventions, suggesting that
providers should be careful, specific, and circumspect in their use and
interpretation of such measures. Moreover, the findings suggest a vital
need to carefully consider variations according to source and differenti-
ate social knowledge and social performance when assessing intetven-
tion effects.

Further, some analyses reported a nontrivial amount of heterogene-
ity, but this heterogeneity could not be accounted for using the demo-
graphic or intervention variables assessed in the analysis. This
suggests that G55!s may be beneficial for participants with wide range
of demographic characteristics, or that additional individual differences
should be considered in future RCTs of GSSls.

4,5, Limitations and future research

The current study had several limitations that future research could
address. First, we evaluated different GSSI approaches, including both
social knowledge-based approaches and social performance-based ap-
proaches {Lerner & Mikami, 2012; Lerner & White, 2015). Future studies
should more thoroughly identify differences between features of inter-
ventions and conduct moderation analyses in order to identify partici-
pant characteristics for which specific intervention approaches are
most likely to be beneficial.

Moreover, although this was the largest meta-analysis conducted on
GSSls for youth with ASD, the total k was modest, especially considering
individual source effects, As such, we were not able to conduct moder-
ator analysis or publication bias analysis for some sources of effects.

Also, it is important to note that the reported effect sizes only pro-
vide information about improvement in social competence when com-
pared to a participant's own levels just before participating in a GSSI and
therefore do not provide information on the level of social competence
compared to individuals without ASD. Therefore, future studies may

wish to consider clinically meaningful improvements (jacobson &
Truax, 1991) as well as statistical change.

Furthermore, the efficacy of GSSIs in this study is demonstrated
based on RCTs with waitlist or no-treatment control groups. However,
it is unclear whether the effects are attributable simply to working to-
gether in a supported group context, which has itself been shown to
be beneficial for youth with ASD (e.g., Bohnert, Lieb, & Arola, 2016).
Therefore, use of attention control groups that are matched for structure
and contact would provide information as to whether GS5Is outperform
active conditions that control for attention and other nonspecific factors
{e.g., time spent with peers}. In addition, it would be important to eval-
uate the effectiveness (rather than just efficacy) of GSSls to assess
whether they are implemented with fidelity in community settings,
and whether such fidelity contributed to obtained effects,

Lastly, this study does not include follow-up and long-term cotnpari-
sons of treatment and control conditions, as most studies did not include
follow-up assessments. More studies with follow-up data are needed
with the same control condition throughout the follow-up period.

4.6, Summary

This meta-analysis suggests that GSSIs lead to moderate overall im-
provements in secial competence in youth with ASD relative to non-
treatment or waitlist controls. This study also indicates that parents
and observers report smal! effects of GSSls, and task-based measures
yield medium effects. Teachers appear not to see effects of GSSls.
While youth with ASD self-report large effects, these changes appear
entirely attributable to changes in social knowledge; when social
knowledge measures are excluded, youth self-report no changes in
GSSls, Overall, larger and more well-controlled studies using a broad
array of appropriate measures are needed to advance the study of
GSSls and identify when, how, and for whom they can be most effective.
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Measures used for each study by source,
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Citation Parent Teacher Self-report Observer Task
Andrews et - Alfection for Others Ques- - - - - Walk in the Forest
al, 2013 tionnaire
- General Affection Ques-
tionnaire
- Social Competence with
Peers Questionnaire
Begeeretal, - The Children's Social Be- - - The Index of Empathy for Chil- - Levels of Emotional Awareness
2011 havior Questionnaire dren and Adolescents Scale for Children
- The Theory of Mind Test
Begeeretal, - Social Responsiveness - Social Skills - Advanced Theory of Mind Test

2015

Corbett et al.,

2015

Frankel et al |

pa i}
Gantman et
al, 2012

Ichikawa et
al, 2013
Kamps et al.,

2015

Koenig et al,,

2010
Koning et al
013

Laugeson et
al., 2009
Laugeson et
al., 2015

Lopata et al.,
2010

Rodgers et
al, 2015
Schohl et al.,

2014

Solomon et
al., 2004

Thomeer et
al, 2012

White et al,,
2007

Yooetal,
2014

Scale
= Social Skills Questionnaire
- Theory of Mind Behavior
Checklist
- Adaptive Behavior Assess-
ment System
Social Skills Rating Scale

- Social Responsiveness
Scale

- Social Skills Rating Scale

- Strengths and Difficulties
Questionnaire

- Social Competence
Inventory

- Social Responsiveness

Scale

Vineland Adaptive Behav-

ior Scale

Social Skills Rating Scale

Social Responsiveness
Scale

Social Skills Rating Scale
Adapted Skillstreaming
Checklist

Behavior Assessment Sys-
tem for Children

Social Responsiveness
Scale

The Facial Affect Rating
Form

Social Responsiveness
Scale

Social Skills Rating Scale

Adapted Skillstreaming
Checklist

Behavior Assessment Sys-
tem for Children

Social Responsiveness
Scale

Social Responsiveness
Scale

Asperger Syndrome Diag-
nostic Scale

Social Communication
Scale

Social Responsiveness
Scale

Vineland Adaptive Behav-
ior Scale

Questionnaire

- Pupil Evalua-
tion inventory

- Teacher im
pression Scale

- Social Respon-
siveness Scale

- Social Skills
Rating Scale

Piers-Harris Self-Concept Scale
The Loneliness Scale

Social Skills Inventory

Test of Young Adult Social
Skills Knowledge

Social Knowledge

Test of Young Adult Social
Skills Knowledge
Friendship Qualities Scale
Test of Young Adult Social
Skills Knowledge
Skillstreaming Knowledge
Assessment

Friendship Qualities Scale
Social Interaction Scale

Test of Adolescent Social Skills
Knowledge

Skilistreaming Knowledge
Assessment

Friendship Qualites Scale
Social Skills Rating Scale

- Interaction Rating Scale
- Study-Developed Ob-

servation Form

- Peer Interaction
Measure

Autism Diagnostic Ob-
servation Schedule

Levels of Emotional Awareness
Scale for Children
The Theory of Mind Test

- Developmental NEuroP5Ycho-

logical Assessment

The Child and Adolescent Social
Perception measure

Diagnostic Analysis of Nonver-
bal Behavior

Diagnostic Analysis of Nonver-
bal Behavior

Faux Pas Stories Task

Strange Stories Task
Diagnostic Analysis of Nonver-
bal Behavior

Autism Diagnostic Observation
Schedule
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Descriptive information for each study.
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Citation My N %Male Mean Overall Mean Verbal Ability Intervention length  Comorbidity data  Medication  Peer Tutors  Sources
Cognitive Ability
Andrewsetal, 2013 902 58 50-90% 11245 N/A 5 Sessions N/A N/A No P, TA
Begeer et al. 2011 103 36 290% 101.39 105 16 Sessions Yes N/A No B, S, TA
Begeer et al,, 2015 96 97 =90% N/A 106.26 8 Sessions Yes Yes No P.T.TA
Corbett et al., 2015 1104 30 50-90% 10164 101.19 10 Sessions N/A Yes Yes P.TA
Frankel et al, 2010 8.53 68 50-90% N/A 103.8 12 Sessions N/A No Ne P.S.T
Gantman et al,, 2012 204 17 50-90% 1023 95.93 14 Sessions Yes Yes No P, 5
Ichikawa et al, 2013 5.3° 11 50-90% 87.55° 98.5 20 Sessions N/A N/A No PO
Kamps et al., 2015 58 95 50-90% N/A 86.3 97 Sessions N/A N/A Yes T.0
Koenig et al., 2010 9.24 41 50-90% 96.2 N/A 16 Sessions N/A Yes Yes P
Koning et al, 2013 11,07 15 290% 109.3 102,31 15 Sessions Yes Yes No P, S5, 0. TA
Laugeson etal., 2009 146 33 50-90% 95.24 92.27 12 Sessions No Yes No PSS
Laugeson et al., 2015 2042 20 50-90% 105.03 98.17 16 Sessions Yes N/A No p.S
Lopata et al., 2010 947 36 290% 103.04 104.32 30 Sessions N/A N/A No P,5. TA
Rodgersetal, 2015 933 &0 50-90% 102.77 104.03 30 Sessions N/A NfA No o*
Schohl et al.. 2014 1365 58 50-90% 100.34 100.31 14 Sessions Yes Yes No P.5T
Solomon et al,, 2004 937 18 290% 105.22 10594 20 Sessions N/A N/A No TA
Thomeer et al., 2012 9.31 35 50-90% 10383 1036 30 Sessions N/A N/A No P, 5, TA
White et al., 2013 1458 30 50-90% N/A 97.39 20 Sessions Yes Yes Yes P
Yoo et al.. 2014 1378 47 =290% 99.87 100.04 14 Sessions Yes Yes No P50

Note, P- Parent, 5-Self, O- Observer, T- Teacher, TA- Task, *Median score. *-This study was not included in the overall analyses due te sample overlap with Lepata et al. {2010) and Thomeer

etal, (2012}, However, it was included in the Observer-report analyses. The Mean Cognitive Ability and Mean Verbal Ability are standard scores, Medication use was categorized by “Yes,

“No,” or “N/A = not available.” if it was indicated by the article or through communicarion with the author that any of the participants of the intervention were taking medication. [nclusion

of a peer tutor was defined as the presence of a typically developing peer that assists or participates in the group social skills intervention.

Appendix C

Funnel plot for examining publication bias for overall analysis. Here, Y-axis stands for the standard error of the Hedges' g and X-axis stands for the
Hedges' g. Each dot stands for an individual study.
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Appendix D

Funnel plot for examining publication bias for parent-report analysis. Here, Y-axis stands for the standard error of the Hedges’ g and X-axis stands for
the Hedges' g Each dot stands for an individual study.
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Appendix E
Funnel plot for examining publication bias for self-report analysis. Here, Y-axis stands for the standard error of the Hedges' g and X-axis stands for the
Hedges' g. Each dot stands for an individual study.
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Abstract

In 122 high-functioning children with autism spectrum disorder (ASD; 9-13 years; 19 girls), we investigated the effectiveness
of a 15-session social skills group training (SST) with and without parent and teacher involvement (PTI) in a randomized
controlled trial with three conditions: SST (n=47), SST-PTI (1 =51), and care-as-usual (CAU, »=24). Hierarchical linear
modeling was used for immediate and 6-month follow-up analyses. Measures were administered before randomization
(blind), post-treatment and at follow-up (not blind}. Trial registration: Dutch Trial Register; htip://www.trialregister.nl;
NTR2405. At post-treatment, children in both SSTs had improved significantly more than CAU on the primary outcome,
Vineland Socialization (SST: Cohen’s d=0.39; 95% Cl —2.23 to 3.11 and SST-PTI: d=0.43;95% CI —2.19 to 3.15) and
on the secondary outcome parent-SSRS “Cooperation” (SST: d=0.43; 95% CI —0.23 to 1.15 and SST-PTI: d=0.45; 95%
CI -0.21 10 1.17), with no difference between post-treatment and follow-up. Additionally, children in SST-PTI improved
significantly more on the teacher-SSRS than in CAU [“Cooperation™ d =0.42 (95% CI —0.33 to 1.13); “Assertion™ d=0.34
(95% CI —0.39to 1.11); “Self-Control” d=0.61 (95% CI —0.08 to 1.34)] and in SST [*Cooperation” d=0.34 (95% CI1 - 0.37
to 1.05); “Self-Control” d=0.59 (95% CI —0.13 to 1.32)]. The current study corroborates earlier findings in smaller samples
and wider age ranges, with small but statistically significant effects of SST for high-functioning pre-adolescent children with
ASD. Parental and teacher involvement intensified treatment, yet did not yield an additional effect relative to SST for children
only, as reported by parents. 6 months after training, no further improvement or decline was found.

Keywords Social skills training - Effectiveness - Autism spectrum disorder - Randomized controlled trial
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Introduction

To improve social-communicative skills in children with
autism spectrum disorders (ASD), group-based Social Skills
Trainings (SSTs) are widely provided in clinical practice.
The short-term effectiveness of S5T has been demonstrated
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in two recent meta-analyses [1, 2]. Effect sizes varied for dif-
ferent sources of treatment evaluation. Parents and external
observers generally reported small effects of training, teach-
ers reporled no effect, and children and adolescents reported
large effects, all compared to no-treatment or waiting-list
conditions. The latter effects mainly refiect improvement in
social knowledge rather than actual social behavior. Besides
informants, the exact instruments used seem to affect the
effect, with moderate to large parent-reported effects in the
meta-analysis [2] on the Social Skills Rating System (SSRS
[3]), and Social Responsiveness Scale (SRS [4]).

@ Springer



416

European Child & Adolescent Psychiatry {2019) 28:415-424

One of the ultimate aims of SST in ASD is to improve
social skills beyond the duration of the training. Since
longer term follow-up data are often lacking, the authors
of recent meta-analyses could not draw conclusions
regarding the long-term effects [, 2]. For studies with
3 months follow-up assessments for treated and non-
treated groups, the outcomes varied: the immediate effect
of group-based SST reported by Soorya et al. [5] did not
sustain at 3 months’ follow-up, whereas Freitag et al.
[6] and Deckers et al. [7] reported a significant effect at
3 months’ follow-up. Choque Olsson et al. [£] did not find
an effect of training on children, and the effect found for
adolescents was shown immediately post treatment only,
and not at 3 months follow-up.

Another important aim of SST is to improve social
skills in situations beyond the training situation, i.e., in
daily life. Research into SSTs could not draw conclusions
about how to reach generalization of skills to real life
[9]. One way to improve the generalization of children's
social skills may be involving parents and/or teachers in
the SST intervention, reasoning that they can directly sup-
port children to put their training into practice in daily
life. Wolstencroft et al. (2] showed that all children in an
SST improved, independent from parental involvement, yet
with a large effect size in the group with parental involve-
ment and moderate in the group without. However, due
to other differences between the studies (e.g., participant
characteristics, measures used), direct comparisons are
complicated.

The current study [Efficacy of Social skills Training In
Autism {(ESTIA)] is a randomized controlled trial (RCT) into
the effectiveness of a manualized group SST with and with-
out parental and teacher involvement for high-functioning
children with ASD in the last two and a half years of pri-
mary education, in a large and well-characterized sample
of 122 children, with a 6-month follow-up in all conditions.
We aimed to investigate two main questions: (1) what is
the immediate and long-term effect of group-based SST for
high-functioning children with ASD compared to no train-
ing (care-as-usual, CAU) based on social skills applied in
school and in home-based daily life situations? and (2) what
is the additional immediate and long-term effect of parental
and teacher involvement on generalization of social skills
in daily life of children with ASD compared to group-based
SST for the children only?

We hypothesized that (1) children in an SST would
improve more on measures of social skills compared to chil-
dren without an SST; (2} children with SST and additional
parent and teacher involvement (SST-PTI) would improve
more on measures of social skills, compared to children
without this support (§5T}); (3) children with additional
support (§ST-PTI) would better maintain these skills after
training, compared to children without such support (S5T).

&) Springer

Methods
Design

The RCT had three conditions: group SST only, group
SST-PTI, and care-as-usual without SST. We collected
measures at three time points: pre-treatment (T1), imme-
diately post treatment or after the same amount of time in
CAU (T2), and follow-up 6 months post treatment or after
the same amount of time in CAU (T3). We could only
collect teacher information at T1 and T2, due to change
of class (and teacher) with changing school year. The first
measurement took place before randomization, at later
measurements informants or interviewers were not blind
to condition. Before participation, parents, teachers, and
children (if aged 12) signed an informed consent. The
study followed the CONSORT guidelines for RCTs [10]
(see Supplementary Table | for CONSORT checklist).
The Institutional Review Board of the University Medical
Center Groningen had approved the study. The study was
registered in the Dutch Trial Register (NTR2405; hitp://
www.trialregister.nl). Figure | shows the flowchart of
study recruitment, treatment allocation, and assessment.
For a detailed description, we refer to the research protocol

[11].

Participants

Participants were 122 pre-adolescent high-functioning
children with ASD [rom one of four outpatient men-
tal health care clinics in the northern Netherlands (103
boys, 19 girls). The inclusion criteria were (1) clinical
DSM-IV-TR ASD diagnosis [Autistic disorder, Asperger’s
disorder, or Pervasive Developmental Disorder-Not Oth-
erwise Specified (PDD-NOS)}], based on thorough diag-
nostic procedures (developmental history, current prob-
lems, child observation, and information from school) in
expert teams including at least a child psychologist and a
child psychiatrist; (2) the child’s clinician indicated SST
as first appropriate treatment; (3) parents and child were
motivated for SST, as established during a meeting with
the clinician, parents and child; (4) preferably IQ > 80.
Children with IQs slightly below 80 were included when
therapists established they could follow an SST; (5) being
in the last two and half years of primary education; () no
physical condition affecting participation; and (7) the child
could travel to the child mental health center for training.
Note that three of the criteria were slightly different from
the original design registered in the trial register, to more
closely approximate the regular decisions in clinical prac-
tice. The three original inclusion criteria were (1) ASD
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Fig. 1 CONSORT diagram of study recrumment, treatment alloca-
tion, and assessment. *Two children participated in less than half of
the child sessions: Ptwo children participated in less than half of the
child sessions, two parents participated in less than half of the parent

diagnosis was either supported by an Autism classification
on the Autism Diagnostic Interview-Revised (ADI-R) or
maximally two points below the cut off for Autism but
with an ASD classification on the ADOS, (2) IQ > 80, and
(3) being in the last 2 years of primary education.
Seventeen participants had a DSM-IV-TR diagnosis of
autistic disorder (14%), 25 of Asperger’s disorder (20%),
and 80 of PDD-NOS (66%). The conditions did not differ on
ASD diagnosis (Pearson ¥ 0.45; p=0.978). Of all children,

sessions (one from the same family as one of the children who par-
ticipated in less than half of the child sessions), one teacher did not
participate

32% had one comorbid diagnosis, 4.1% had two comorbid
diagnoses (24 Attention Deficit Hyperactivity Disorder,
19.7% of all participants; 8 Tic disorder, 6.5%; four Anxiety
Disorder, 3.2%; four Oppositional Defiant Disorder, 3.2%;
four other, 3.2%). The conditions did not differ on comorbid
secondary diagnoses (Pearson ¥ 0.39.62; p=0.166) or ter-
tiary diagnoses (Pearson y? 12.61; p=0.246). Mean age al
start was 11 years (SD=0.75; range 9.5-13.0), mean total IQ
was 101.5 (SD = 15.3; range 72-135). Male sex proportion
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was similar over the conditions (Pearsonxz 2.63; p=0.268).
The conditions did not differ on psychotropic medication use
between start and post-treatment. Between post-treatment
and follow-up, more children in the CAU condition (22.7%)
used anti-psychotic medication compared 1o SST (6.7%) and
SST-PTI (4.4%; Pearson xz 6.55; p=0.038). Most children
had at least one parent of Dutch descent (n= 121, including
88 with two Dutch parents). Table 1 presents the participant
characteristics at baseline.

Interventions

SST was manualized, based on behavioral therapeutic prin-
ciples and the social learning theory (Van Warners, Vet, Van
der Veen-Mulders and Van den Hoofdakker, 2010; inter-
nal publication). The training had 15 weekly 90 min basic
group sessions and three additional 20 min booster group
sessions, planned between 2 and 6 months after the 15th
session. Each session followed a structure: conversation,

homework review, introducing a new topic, practice and
role play, new homework, and play time. Children received
a workbook with summaries of the trained skills and home-
work. The goal of the first four sessions was to create a safe
environment. Sessions 5 through 15 covered specific topics,
e.g., “asking something to someone™, “responding to bully-
ing”. A full overview of the session topics can be found in
Supplementary Table 2. Children received training through
instruction, directed positive feedback, observation, role
play, and homework, The therapists analyzed the behavior of
the children, defined individual positive target behaviors and
elicited positive behavior. Negative behavior was ignored
when possible, while differentially reinforcing alternative
or incompatible positive behavior. In the booster sessions,
children rehearsed their individual target behaviors. The SST
groups consisted of four to six children, led by two thera-
pists, i.e., psychologists with at least a psychology master.
The therapists received training in the SST by behavioral
therapists before and supervision during SST to increase

Table 1 Baseline participant characteristics (V= 122). including observed sample mean. standard deviation, range and sample size, per condition

and per outcome measure

SST (N=47; 87% male) SST-PTI (¥=51; 78% CAU (W=24:92% male)  Siatistics
male)
Mean (SD) Range Mean (SD) Range Mean (SD) Range ANOVA p value

Age (years) 10.9(0.7) 9.9-12.6 10.9(0.8) 9.6-12.7 11.2{0.9) 98-13.0 012
ADOS

Social effect 8.7(4.5) 2-20 79(3.8) 0-20 8.6{3.3) 3-15 058

Restricted and repetitive behavior 1.0 (0.9) 0-30 1.3(L.1) 0-50 1.1(1.2) 0-40 0.38

Calibrated Severity Score 56(24) 1-10 5.4(2.3) 1-10 57(2.1) 2-90 0.85
ADI-R

Social interaction 15.0(6.1) 4-27 13.7(5.6) 3-26 13.7(4.5) 2-22 0.46

Communication 12.5(4.9) 2-23 11.3 4.4) 3-21 12.2 (4.6) 0-19 044

Restricted and repetitive behavior 3.02. 0-8 34421 0-10 3.0(22) 0-8 0.70
Vineland

Communication 111.4 (8.0 95-126 112.1 (8.6) 88-129 115.3(8.1) 94-128  0.19

Daily living skills 1202 (14.7)  70-145 121.2¢13.7y  93-149 1256(13.1y  98-150 029

Socialization 79.5(12.9)  53-107 824 (16.1) 26-118 86.8 (14.8) 52-115 014
ESTIA-TS SSRS-P

Training-specific social skills 73.0(15.4)  42-106 68.6(12.8)  47-102 74.4(12.5) 53-103  0.15

Cooperation 7.5{(4.1) 117 8.2(3.2) 2-13 7.8(4.2) 2-16 0.67

Assertion 9.8 (3.0) 4-19 10.6 (3.1) 3-19 10.3 (2.6} 4-15 0.40

Self-control 7.2(3.5) 0-16 1.7 (3.3) 1-16 7.5 (3.5 3-13 0.70

Responsibility 9.7(3.6) 0-18 10.9 (3.2} 3-17 10.7 (2.4) 717 (L20
SSRS-T

Cooperation 13.5¢4.0) 4-20 13.0 (4.7) 2-20 12.4 (4.5} 7-20 1.59

Asserlion 92(4.1) 0-16 8.2 (4.0} 1-17 8.5(4.2) (=17 (.52

Self-control 1.5 (4.1) 3-20 9.0 (4.3) 2-18 9.0(3.7N 4-18 0.15
IQ 102.5(14.8)  72-135 08.7 (16.4)  73-132 105.6(13.1) 73126 0.17

ADQS autism diagnostic observation schedule, CALU care-as-usual, EST/A-TS efficacy of social skills training in autism—training specific. SSRS-
P social skills rating scale-parents, SSRS-T social skills rating scale-teacher, ST social skills training, SST-PT7 social skills traming—parent and

teacher involvement, Vineland Vineland Adaptive Behavior Scales
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treatment integrity. We refer to the research protocol [11]
for a more comprehensive description of the procedures for
therapists.

The SST-PTI condition consisted of the SST, with addi-
tional parent and teacher involvement (Van Warners and
Vet, 2010; internal publication), aiming to enhance gen-
eralization of learned social skills. Parents participated in
three group sessions before and five during SST. The first
three sessions covered psycho-education and interventions
for enhancing desired behaviors. The other sessions were
related to the SST sessions and focused on how to support
the child in practicing the trained social skills. Parent ses-
sions included instruction, behavioral exercises, role play,
and practicing learned skills at home.

Teacher support was provided through teacher—therapist
meetings before the SST, to discuss the training and the
skills aimed to address. During SST, the teacher had five
telephone meetings with the therapist to discuss opportuni-
ties to support the child in practicing skills at school.

Participants in the CAU condition did not receive SST,
defined as a manualized, child-specific training or program.
Parent counseling, not focused on social skills, was allowed,
e.g., psycho-education, counseling for family functioning,
support in finding the right school or medication control,
depending on the need of each participant. The conditions
did not differ in the CAU delivered. Sessions with parents,
with the child, or with parents and child, telephone contact,
medication control, personalized support at home or scheol,
a special program in school, or other help or support were
equally present in all conditions, as reported by parents.
After follow-up, children from CAU could enrell in SST.

In all conditions, delivery of 88T outside the study was
monitored.

Treatment fidelity and adherence

After each session, therapists rated whether they had
addressed each component of the session. Therapists
adhered to the protocol in 97.6% of the time in the SST basic
sessions, 97.5% in the parent sessions, 93.3% in the initial
teacher session, and 86.5% in the children’s booster sessions.

Baseline assessment

The severily of ASD symptomatology was measured with
the Autism Diagnostic Interview-Revised {ADI-R {12]) and
the Autism Diagnostic Observation Schedule (ADOS) mod-
ule 3 [13, 14], by trained psychologists who met research
requirements for reliability. Cognitive ability was assessed
with the Wechsler Intelligence Scale for Children—3rd edi-
tion (WISC-IIT [15]).

Outcome measures

Our primary outcome, reflecting the main aim of training
and evaluating the effectiveness of SST in daily life, was
the level of social functioning as measured with the raw
total “Socialization” domain scores of the Vineland Adap-
tive Behavior Scales—Survey version (Vineland |16]). As
secondary outcome measure we evaluated the specific social
skills trained during SST with the ESTIA training-specific
skills (ESTIA-TS; Vet et al., 2010; unpublished question-
naire). This 30-item parent questionnaire evalvated the dif-
ficultyfor the child of performing the specific skills taught
in the training. We also evaluated the frequency of general
social skills in home and school situations as reported by
parents and teachers with the subscales “Cooperation”,
“Assertion”, “Self-control”, and “Responsibility” of the
38-item Social Skills Rating Scale parent version (SSRS-P)
and corresponding subscales “Cooperation™, “Assertion”,
and “Self-control” of the 30-item teacher version (SSRS-T
3.

Randomization

From September 2010 through September 2013, training
groups were started (September and February). All children
finished the training within one school year. When four to
six participants were included in the study in a setting, they
were randomized into one of the conditions as a group, in
a 2:2:1 ratio (SST:SST-PTI:CAU)}, after the first assess-
ment. Randomization was done in blocks of five groups
per stratum, based on setting, using a computer-generated
list of treatment allocations, performed by research assis-
tants, unaware of the randomization algorithm and unable to
access the computer-generated list to conceal the sequence
of allocation.

We aimed to include 48 children in both SSTs and 24
children in CAU, based on a required power of .99 and a
significance level of 0.01 on the primary outcome measure
Vineland for the time effect (i.e., from T1 to T3) and the dif-
ferential time effects between conditions, taking into account
a supposed drop-out rate of 10%. The presumed effect sizes
across time in the comparison between the SST and CAU
groups were based on previous research with the Vineland
as outcome measure [17]. For the comparison between the
SST and the ST-PTI groups, we considered an effect size
of 0.60 SD of the mean to be clinically relevant. Due to
the variation in defined differences between the compared
groups, a larger amount of children was needed for compar-
ing SST and SST-PTI than for comparing SST to CAU.
For a detailed description of the sample size calculation,
we refer to the research protocol [ 1 1]. Due to differences in
group size (four to six participants), the treatment conditions
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differed in size (SST n=47, ten groups, SST-PTI #=51,
ten groups).

Statistical analyses

First, we tested differences in baseline background vari-
ables, age, 1Q, and the outcome measures using analyses
of variance (ANQOVAs) with allocated treatment as inde-
pendent variable. Second, we evaluated the effectiveness
of the treatment conditions compared to CAU with hier-
archical linear modeling using the intent-to-treat princi-
ple, including all available data points. We built separate
models for the Vineland and the subscales of the SSRS-
P, SSRS-T, and ESTIA-TS. The structure of the model
consisted of three levels: the measurement occasions
(level 1) were nested in the participants (level 2) which
were nested in the treatment group (level 3). To assess
the treatment effects across time, we built a fully multi-
variate model for each subscale of each outcome measure.
The model accounted for effects of measurement occasion
(T1, T2, and T3), condition (SST, SST-PTI, and CAU),
and its interaction, while only keeping fixed effects that
we hypothesized to be present, or that proved significant.
We hypothesized time effects for the treatment conditions
{SST and SST-PTI) and their interaction, and therefore
kept those effects. Furthermote, we expected no difference
between conditions at T1, because of randomization, and
we expected no improvement on the outcome measures for
the children in the CAU condition, thus we only preserved
those effects when significant. Dummy coding was used to
model the effects of measurement occasion and treatment,

taking T1 and the CAU condition, respectively, as refer-
ence conditions. We tested the statistical significance of
the fixed effects using the approximate ¢ test. The excep-
tion was testing the differences between the two treatment
groups; this was done using the deviance test, comparing
the models mentioned above with a model including both
treatment groups together in a single category, and con-
trasted to the CAU. Additionally, we calculated effect sizes
(ES, Cohen’s o) on pre- versus postmeasurement and for
post- versus follow-up-measurement, for the significant
condition differences. ES was derived from differences
between conditions at time points, based on the estimated
fully multivariate model. In all tests, the significance level
was a =0.05.

Results

At baseline, the three conditions did not differ significantly
on any measure. Therefore, we excluded those effects from
the model (see Table 1). In building the models, the level
3 random effects (i.e., referring to the treatment group)
explained only part of the variance for the subscales
“Cooperation” and “Self-control” of the SSRS-T, not for
the other measures. Therefore, we only included level 3 in
the hierarchical linear model for these subscales,

Table 2 presents the estimated coefficients, significance
levels, and standard errors of the multilevel models for the
parent measures. Table 3 presents these for the teacher
measure. The random effects of the models are available

Table 2 Parameter estimates of the multilevel models of the parent measurements (Vineland, SSRS-P, ESTIA-TS)

Fixed effects Vineland SOC ESTIA-TS SSRS-P COO SSRS-P ASS SSRS-P 8CO SSRS-PRES
Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE)
Intercept {mean score T1 CAU) 82.6 (1.3 TL4 (1.3 7.9 (0.3)" 10.3 (0.3 7.5 (0.3 10.4 (0.3)*
Contrast TI-T2 (CAU) -792.1)* - 1.6 (0.5)" 1.3 (0.6)° 1.8 (0.5
Contrast T2-T3 (CAU) - - - -
SSTat Tl - - - - - -
SST-PTTat TH - - -
Contrast T1-T2 x SST 58(L7)" 1.2 (2.5) 1.7 (0.4)° =05(0.7 1.2(0.7) -0.6 (0.6)
Contrast T1-T2 x SST-PTI 6.4 (1.7 24(2.5) 1.7 (0.4 0.3 (0.7) L3007 0.0{0.6)
Contrast T2-T3xSST 0.6 (1.7} 330.4) 0.1(0.3) -04(0.4) -0.5(0.4) 0.6(0.4)
Contrast T2-T3x SST-PTI 2.3(1.7) 2.5(1.4) —(rL4(0.3) 0.2 (0.4) 0.2 (0.4) 0.5 (0.4)

CAU care-as-usual. ESTIA-TS efficacy of social skills training in autism—training specific. SSRS-P social skills rating scale-parents, (COQ
cooperation. ASS assertion. sco self-control, RES responsibility), $S7 social skills training, SST-PT/ social skills training—parent and teacher
involvement, Vineland Vineland Adaptive Behavior Scales (SOC socialization),—means that this effect was not included in the model, because it
was not hypothesized and appeared nonsignificant when including the effect

*p<0.001
'p<0.01
“p<0.05
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LU e P Fixed effects SSRS-T COO SSRS-T ASS SSRS-T SCO
of the multilevel models of the . . .
teacher measurements (SSRS-T) Estimate (SE)} Estimate (SE) Estimate (SE)
Intercept (mean score T1 CAU) 13.1 (0.5 8.8(0.4) 9.610.5P
Contrast TI-T2 (CAU) = -
SSTa1 Tl - - -
SST-PTIat T - -
Contrast TI-T2xSST 0.4 (0.5) 0.2(0.4} 0.4 10.5)
Contrast T1-T2 x SST-PTI L7 0.5y 1.4 (0.4)" 2.4 (0.5

CAU care-as-usual, SSRS-T Sacial Skills Raling Scale-Teachers (COO cooperation. ASS assertion, SCC
self-control), $57 social skills training. SST-PT7 social skills training—parent and teacher involvement,
means that this cffect was not included in the model, because it was not hypothesized and appeared nonsig-

nificant when including the effect

ip <0.001
5p <0.01
p<0.05

93150 a significant difference with SST condition

upon request from the first author. Figure 2 presents the
expected means in the built multi-level model. The actual
scores on the instruments in all conditions can be found in
the Supplementary Tables S3 and S4.

Primary outcome
Vineland socialization

Children in the SST and the SST-PTI conditions improved
significantly more on Vineland Socialization than children
in CAU (who did not significantly improve) from T1 to T2
(ES SST: Cohen’s d=0.39; 95% CIl — 2.23 to 3.11 and ES
SST-PTI: Cohen's d=0.43; 95% Cl —2.19 10 3.15). 88T
and $SST-PTI did not differ significantly from each other.
All conditions showed stable Vineland Socialization scores
from T2 to T3. The trajectory of each condition is presented
in Fig. 2a.

Secondary outcomes

ESTIA-TS

As shown in Fig. 2b, parents in CAU reported significantly
lower difficulty scores for the social skills covered in the
training at T2 compared to T1 (ES: Cohen’s d =—0.56; 95%
CI —3.02 to 2.16). From T2 to T3, no significant differ-
ence existed for CAU. Parents in both treatment conditions
reported a similar pattern from T to T2 or T2 to T3.

SSRS-P

Figure 2¢—f show change as measured with the SSRS. Chil-
dren in both treatment conditions improved significantly
more on “Cooperation” than children in CAU (who did not

improve) from T1 to T2 (ES SST: Cohen’s ¢ =0.43; 95% CI
—0.23t0 1.15 and ES SST-PTI: Cohen's d=0.45; 95% CI
—0.21 10 1.17). They did not differ significantly from each
other. From T2 to T3, “Cooperation” scores were stable for
all conditions.

On the subscales “Assertion”, “Self-control”, and
“Responsibility”, children in CAU improved significantly
from Tl to T2. The ES (Cohen's o) were 0.51 (95% CI
—-0.0210 1.12), 0.40 (95% CI = 0.2 to 1.01), and 0.56 (95%
CI —0.01 to 1.17). Children in the CAU condition did not
improve significantly from T2 to T3 on these subscales. Both
treatment conditions showed similar patterns as CAU,

SSRS-T

Children in CAU did not improve significantly on the SSRS-
T subscales from T1 to T2 (Fig. 2g—i). Children in the $5T
condition resembled the CAU condition. Children in the
SST-PTI condition improved significantly more between T1
and T2 than CAU, with ES (Cohen's ) 0.42 (95% C1 - 0.33
to 1.13) for “Cooperation, 0.34 (95% CI —0.39 to 1.11) for
“Assertion”, and 0.61 (95% CI —0.08~1.34) for “Self-Con-
trol”, On the subscale “Cooperation™ and “Self-Control" the
children in SST-PTI improved also significantly more than
the SST condition, with ES (Cohen's ) 0.34 (95% C1 -0.37
to 1.05) and 0.52 (95% CI —0.13 to 1.32}, respectively.

Discussion

This study demonstrated that children improved in social
functioning in daily life and broad social skills, reported by
paremts, immediately after group SST. However, no differ-
ences existed between the three conditions on the specifi
cally trained social skills and the other SSRS-P subscales.
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Fig. 2 Expected mean per

time point and per condition,

as based on the fixed part of
the multilevel models of the
measurements for parents and
teachers. Parents: effect sizes in
the figures represent significant
changes in the specified condi-
tion (by symbol), compared

to CAU. Significant effect

sizes were only present for the
comparison between T1 and
T2. Teachers: effect sizes in

the figures represent significant
changes in the social skills
training with parent and teacher
involvement, compared to CAU
(diamond) or compared to S§T
(square). Each measure is pre-
sented in a separate panel. For
parent measures: a Vineland
Socialization; b ESTIATS; ¢
SSRS-P Cooperation; d SSRS-P
Assertion; e SSRS-P Self-Con-
trol; f SSRS-P Responsibility.
For teacher measures: g SSRS-T
Cooperation; b SSRS-T Asser-
tion; § SSRS-T Self-Control

Contrary to our expectations, actively involving parents and
teachers in the training did not increase the immediate effect,
or the generalization of social skills to situations outside the
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training or beyond the duration of the training, observed by
parents. Six months after training, social skills had not fur-
ther improved in any group. Note that adding three booster
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sessions [5, 18] did not contribute to further improvement
of social skills either.

The small to medium effect sizes in our study corre-
spond to the findings of Gates et al. [1] in their meta-
analysis. They also resemble the results from Deckers
ct al. [7] in a comparable, Dutch, high-functioning popu-
lation from a regular outpatient clinic (n=52; effect size
0.34), although measured with a different instrument (the
Social Skills Observation; SSO [19]). Compared to the
meta-analysis of Wolstencroft et al. [2], we found a smaller
effect on the SSRS, and only for the subscale “Coopera-
tion™. Perhaps this difference in effect size is due to the
significant improvement of children in the CAU condi-
tion in the current study on the subscales “Assertion”,
“Self-control”, and “Responsibility”. Although this could
reflect natural growth in time, other explanations are also
possible. First, parents may have changed in their obser-
valion, e.g., the assessment may have included behaviors
that parents had not noticed before the first measurement,
yet actively looked for after completing the SSRS for the
first time. Second, all children in this study, including the
children in CAU, wanted to improve social skills and were
motivated for training by definition of the inclusion cri-
teria. Parents of children in the CAU condition may thus
have tried to improve their child’s social skills in other
ways (e.g., reading about social skills/ASD, explaining
social situations, stimulating their child to make play
dates). Third, many children with PDD-NOS (66%) and
the relatively high-functioning character of the sample,
may have affected the outcomes.

Our study is one of few that compared long-term out-
comes in the treated and CAU conditions [1]. Two earlier
studies reported a significant effect after 3 months [6, 7],
and no effect was found after 3 months in two other stud-
ies [5, 8]. We expected children in the SST-PTI condition
to continue improving, based on their parents’ training in
how to support them learn and apply social skills. However,
this support did not seem to affect further development after
training. Practicing may have evanesced after training was
over, with its accompanying homework. Moreover, social
skills appeal to social insight, and the question is whether
that can be trained in a {15-session) SST.

Teachers only reported significant improvement after
SST-PTI compared to CAU (all subscales) and SST (“Coop-
eration” and “Self-control” subscales of the SSRS-T). This
finding could indicate the effect of parent and teacher
involvement in the training on generalization of learned
skills to the school situation. Alternatively, teachers more
intensively involved may see improvement for other rea-
sons, e.g., they may have learned how to observe or interpret
social behaviors, or they may expect change after their effort
in the training, and conform to the expectancy bias in parents
[1, 2]. Although in line with the teacher findings of Deckers

et al. [7], our finding is in contrast with the meta-analysis of
Gates et al. {1], who found no effect of SST as reported by
teachers. Since we have no follow-up data of the teachers,
we cannot draw conclusions on generalization to the school
situation beyond the duration of the training.

Limitations

Unfortunately, parents and teachers were not blind for condi-
tion in the post-treatment measures. A blind observation of
the child in a naturalistic situation [20-22], added to parent
and teacher report, would have contributed to a more reliable
measure of changes in social skills after training, unbiased
by either knowledge of treatment condition or actual con-
tributions to training. However, no well-described and valid
instruments were available for such observation. Gates et al.
[1] found only five studies in their meta-analysis reporting
on observer information. Even in this small sample all stud-
ies used other instruments, ranging from the ADOS, measur-
ing social communication in a semi-structured situation with
one adult, to 5-min observations of mother—child interaction
in a structured situation (playing a puzzle), and to peer inter-
actions measured with different instruments.

Additionally, we only used general social skills measures,
including social functioning in daily life, and did not focus
on ASD-specific social skills. For future studies, we recom-
mend to add ASD-specific social skills measures. We are
aware that the Vineland was not developed as an outcome
measure for SST. However, using it as our primary measure
was an approach to assessing improvements in social func-
tioning in daily life, the ultimate aim of SST. Earlier 88T
studies including the Vineland did not report strong effects
either, i.e., only trending significant changes [17], no dif-
ferential changes [18], or mixed results on various subscales
[23].

Implications

The current study corroborates earlier findings in smaller
samples and wider age ranges, indicating small but statisti-
cally significant effects of SS8T in daily life for high-function-
ing pre-adolescent children with ASD. Parental and teacher
involvement intensified the treatment for therapists, parents
and teachers, yet did not yield the expected additional effect
relative to SST for children only as reported by parents.
More research on who benefits from what form of SST is
needed, to enable clinicians to decide who to provide with
{what form of) SST.
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Abstract A social skills training {SST) for high-func-
tioning children with autism spectrum disorders (ASD) was
evaluated in an outpatient setting using a combined
between- and within-subject design in which SST and a
waiting list condition were compared. According to parents
and teachers, the SST produced greater improvement of
social skills than the waiting list, and these effects were
maintained at 3 months follow-up. No between-group
effects were found for loneliness, although in general
scores on this outcome measure decreased from pre- to
follow-up. The effects of SST were unaffected by social
anxiety, ADHD symptoms, Theory of Mind, or desire for
social interaction. Altogether, SST seems an effective
intervention for high-functioning children with ASD that
can be applied in daily clinical practice.

Keywords Social skills - Autism spectrum disorders -
Children

Introduction

Engaging in social interaction is an inevitable and signifi-

cant element of daily life. An extensive line of research has
shown that positive interpersonal relationships are
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important for both the physical and emotional welfare of
human beings (Baumeister and Leary 1995). However, for
children with autism spectrum disorders (ASD) such rela-
tionships can by no means be taken for granted because of
their significant deficits in communication and social
interaction (American Psychiatric Association 2013).
Impaired social skills are a core feature of ASD (Rao et al.
2008) and an increasing number of studies has demon-
strated that children with ASD encounter elevated levels of
social difficulties in their daily lives. For example, Calder
et al. (2013) found that children with ASD have fewer
reciprocal friendships and lower friendship quality as
compared to their peers. In addition, children with ASD are
more isolated and have a less central position in social
networks (Kasari et al. 2011; Rotheram-Fuller et al. 2010).
Furthermore, children with ASD are more often a victim of
bullying (Rowley et al. 2012). The finding that children
with ASD also report elevated levels of loneliness (e.g.,
Bauminger and Kasari 2000) suggests that they are not
satisfied with their social functioning. Finally, the impor-
tance of social skills is not restricted to social functioning
but also affects the educational progress of children and as
such has a long-term impact on occupational functioning
and well-being in later life (Hartup 1989; Howlin et al.
2004).

Social skills training (SST) is one of the interventions
that can be applied in order to facilitate socialization in
children with ASD (Rogers 2000). This type of interven-
tion is preferably provided in a group format because of the
convenience of naturally occurring interactions and prac-
ticing opportunities with peers (Lopata et al. 2008). Despite
the widespread application of group SST for children with
ASD-especially for those who are high-functioning—the
empirical evidence for this type of intervention is still
limited (Reichow and Volkmar 2010}. In their review, Rao
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et al, (2008) concluded that the majority of the 10 studies
so far conducted in high-functioning children with ASD
have documented positive outcomes for this type of inter-
vention. However, the authors also noted that most of this
research suffers from methodological limitations such as
lack of standardized treatment manuals, small sample sizes,
absence of control groups, and no inclusion of follow-up
assessments. In a similar vein, Reichow et al, (2(}12) sys-
tematically reviewed the evidence for the effectiveness of
SST in youth with ASD and identified only five RCTs.
They pointed at the limited amount of research, but also
noted findings that were quite encouraging for clinical
practice as this type of intervention appears to promote
social competence and friendships, while decreasing feel-
ings of loneliness. Another important shortcoming of pre-
vious research on the effects of SST concerns the
generalization of social skills outside the treatment setting.
Obviously, the ultimate goal of this type of intervention is
that children with ASD are able to deploy the newly
acquired social skills in social situations such as at home
and in school. Most studies to date employed SST inter-
ventions that did not include strategies to enhance this type
of generalization, or did not include a measurement for
evaluating whether and to whal extent the trained social
skills actually generalize outside the treatment setting. Rao
et al. (2008) strongly recommended that future research in
this area should make the effort to promote generalization
of SST and to measure its effects in everyday social situ-
ations outside the therapeutic setting (see also Krasny et al.
20003; Williams White et al. 2007).

Children with ASD constitute a very heterogeneous
group with variable clinica! and psychological features. It
may well be that a number of these features have an impact
on the efficacy of a group SST intervention. A first char-
acteristic concerns the presence of comorbid psychiatric
symptoms (e.g., Mattila et al. 2010; Simonoff et al. 2008;
Steensel et al. 201]3a), of which social anxiety and ADHD
seem particularly relevant. For instance, it has been
demonstrated that high levels of social anxiety are linked to
lower levels of social functioning (Chang et al. 2012), and
it is also suggested that this relation is bidirectional (Bellini
20006). From this one might expect that children with ASD
and high social anxiety will profit less from SST. The latter
could also be true for children with ASD and comorbid
ADHD as inattention may interfere with the learning of
social skills, hyperactivity may disrupt their functioning in
the group sessions, and impulsivity may hinder the appli-
cation of the acquired abilities in daily situations. Inter-
estingly, Anishel et al. (2011) examined the influence of
these common psychiatric comorbidities on group SST
outcomes for children with ASD. As hypothesized, it was
found that group SST was less effective in children with
comorbid ASD and ADHD (all subtypes combined): the
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social skills of these children did not improve over the
course of the treatment. It was surprising to see, however,
that children with comorbid ASD and anxiety disorders
profited equally trom this type of intervention when com-
pared to children with ASD alone. Apparently, “the
structured group setting and the focus on social problem
solving are well suited to the needs of children with ASD
[and anxiety disorders]” (Antshel et al. 2011; p. 444), so
that their comorbidity was no obstacle for a positive
response to group SST. Altogether, research suggests that
group SST is a valuable intervention for children with ASD
even when a comorbid anxiety disorder is present, however
group SST seems less effective in ASD children with
comorbid ADHD. Before definitively accepting this con-
clusion, more research is required.

A second feature that might influence the efficacy of
group SST for children with ASD concerns the develop-
mental level of Theory of Mind (ToM). ToM has been
defined as the ability to ascribe thoughts, feelings, ideas,
and intentions to others and to employ this ability to
anticipate the behavior of others (Premack and Woodruff
1978). ToM is generally seen as important for under-
standing the social environment and for engaging in
socially competent behavior (Wellman 1990). It has been
proposed (e.g., Baron-Cohen 200(}; Baron-Cohen et al.
1985) that the social impairments seen in children with
ASD are due to marked deficits in their ToM. From this, it
can be hypothesized that the level of ToM may be a sig-
nificant predictor of the outcome of SST for children with
ASD. More specifically, given that there are clear indi-
vidual differences in ToM ability across children with
ASD, it may well be that children with ASD and severe
ToM deficits will profit less from SST than children with
ASD who have relatively high levels.

Finally, interest and motivation are important require-
ments for learning (e.g., Krapp 1999), and this also seems to
apply to the acquisition of social skills (e.g., Van Doesem
et al. 2013). Chevallier et al.{2012) have put forward the
social motivation theory of autism, which implies that the
social problems of children with ASD can be traced back to
the lack of intrinsic desire to interact with others, and there is
indeed tentative empirical support for this notion (Deckers
et al. 2014). So it may well be the case that the desire for
social interaction of children with ASD is an important
moderator of the treatment effects of a SST intervention.
That is, if children with ASD have too little desire to engage
in social interactions, they will probably be less motivated
for participating in this type of training, which in turn may
seriously interfere with the acquisition of social skills. In
contrast, children with ASD who have a strong desire for
social interaction may be more responsive to SST.

The purpose of the present naturalistic clinical study was
to evaluate a group SST for 8- to 12 year-old, high-
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functioning children with ASD in an outpatient trcatment
setting, Effort was made to implement the essential
ingredients and requirements of this type of intervention,
which have been described in detail by (Krasny et al.
2003}. So, the most important aim of this group SST was
nol 1o improve social skills in the clinical setting, but to
promote transference of such abilities in order to enhance
social functioning in daily life. Further, a standardized
training manual was employed which facilitates imple-
mentation in other clinical settings as well as replication of
the research. Treatment culcome was evaluated using a
multi-informant approach that included parents and
teachers who were asked to rate the social skills of the
children based on observations at home and in school. This
enabled us to measure the generalization of treatment
effects in daily life. In order 10 evaluate the effect of the
SST on the perception of their own social functioning,
children completed a scale measuring loneliness as a sec-
ondary outcome measure. Finally, the study also included a
waiting list control condition against which the effects of
the group SST were compared.

The study set out to test a number of hypotheses: (1). On
the between-group level, children in the group SST con-
dition were expected to show a larger increase in parent-
and teacher-rated social skills (i.e., the primary outcome
measure) as compared to children in the waiting list control
condition (WLC); (2). In addition, children in the SST
condition would show a larger decrease in loneliness (i.c.,
the secondary outcome measure) as compared to children
in the WLC; (3). On the within-subjects level, both parent-
and teacher-rated social skills would improve, whereas
child-reported loneliness would decline following the
group SST; (4). The positive effects of SST, where found,
were expecled to be still visible at the follow-up assess-
ment; and (5). Comorbid symptoms, in particular those
related to ADHD, would have a negative influence on
treatment outcome, whereas a more advanced level of ToM
and a stronger desire for social interaction would have a
positive impact on the effect of the group SST.

Method
Design

The group SST was evaluated in an outpatient treatment
setting with clinically referred children. A combined
between- and within-subjects design was applied. Half of
the participants were first on a natural waiting list condition
{WLC) before the group SST started, while the other half
of the participants immediately started with the group SST.
This implies that participants in the WLC were measured
on four time points, whereas the other participants were

assessed on three time points. The first assessment of the
WLC took place 3 months prior to the start of the group
SST (BASELINE). Both groups of participants were
measured immediately prior to the group SST (PRE),
directly after this intervention (POST), and at 3 months
follow-up (FU; see Fig. 1). Multiple informants were
involved in the assessments conducted for this study and
included children, parents, and teachers,

Procedure

Participants were recruited at a community mental health
center {Virenze-RIAGG Maastricht, the Netherlands). The
inclusion criteria were a formal diagnosis of Pervasive
Developmental Disorder-Not Otherwise Specified (PDD-
NOS), Asperger’s Disorder, or Autistic Disorder; an age
between 8 and 12 years; and the absence of severe cogni-
tive and language impairments. The presence of comorbid
{psychiatric) diagnoses was not an exclusion criterion. All
children who met these criteria according to the special-
ized, multidisciplinary team of the community mental
health center and, who were indicated for participation in
the group SST by this team were invited to participate.
Some children were placed on a waiting list, as groups of
four children were formed (children’s chronological and
mental age were taken into account when composing the
groups in order to maximize interpersonal match) and
therapists were not always directly available to run the
group. In addition, there were time constraints: we wanted
to deliver the SST during 12 consecutive weeks, without a
disruption by school holidays. Children who had to wait
3 months, were assessed again prior to the start of the
intervention, and thus formed a natural WLC. Children
who did not have 1o wait, were assessed for the first time
and then entered the SST group shortly after. Thus, the
allocation to either the WLC or SST condition can be
considered as quasi-random. Because of ethical consider-
ations, additional types of treatment for the child and/or the
parents were allowed prior (thus, also during wait) or in
parallel with the group SST.

For each child, the formal DSM-IV-TR diagnosis
(American Psychiatric Association 2000) was established
according to the Longitudinal-Expert-All Data (LEAD)
principle (Spitzer 1983). A specialized multidisciplinary
team consisting of licensed child psychologists and child
psychiatrists made the classification on the basis of
extensive assessments, using multiple informants during a
longitudinal diagnostic process {Roelofs et al. 2015). More
precisely, a clinical interview was carried out with parents
and the child to identily the presence of psychopathology
in general. In addition, a diagnostic interview specifically
focusing on autism spectrum characteristics was completed
with the parents to explore the developmental history of the
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child, and its current social functioning, communication,
and behavior. Teachers were also interviewed regarding the
child and his/her interactions with peers, communication,
behavior, and didactic functioning in school. In addition,
the child was observed by a psychologist or psychiatrist in
a playroom setting. In case of educational delays and/or
suspicion of limited cognitive abilities of the child, an 1Q
test was administered.

Participants

Of 81 children eligible for group SST, 29 children did not
participate due to practical problems, lack of motivation, or
because they did not want to participate in research (see
Fig. 1). The final sample hence consisted of 52 children (47
boys and 5 girls) with ASD, including (high-functioning)
Autistic Disorder (n = 4), Asperger’s disorder (n = 13),
and PDD-NOS (n = 35; see Table b). The different types
of ASD were equally distributed across the 88T and WLC.
The two groups did not differ in terms of parent-rated
autistic behaviors, as measured with the Children’s Social
Behavior Questionnaire (CSBQ; Luteijn et al. 2002;
1(49) < 1). For the total sample, the mean score on the
CSBQ was 42.6 (SD = 14.46), indicating symptoms levels
in the clinical range (Van Steensel et al. 2015).

About 58 % of the participants had at least one comorbid
diagnosis and 23 % had multiple comorbidities. The most
common comorbidity was ADHD, which was seen in 40 %.
Anxiety disorders, mood disorder, (parent—child) relational
problems, adjustment disorder, disruptive behavior disorder,
and tic disorder were also reported, but at lower frequencies.
The percentage of participants with comorbidity across the
two groups was not significantly different.

Most of the children attended regular education
{n = 41), whereas the others were in special schools
{n = 11). The mean age of the total sample was 10.1 years
{(SD = 1.27), and did not differ significantly between the
WLC and SST (mean ages being 10.0, SD = 1.10 versus
10.2, SD = 1.43, respectively; #46.8) < 1). The male/fe-
male ratio was also comparable for both conditions (WLC:
23 boys and 3 girls; SST: 24 boys and 2 girls).

In 79 % of partictpants other Lypes of treatment were
used either before or in parallel with the group SST. Non-
pharmacological treatments ranged from psycho-education
sessions for parents to individual child therapy. In addition,
38 % of the sample received some form of psychoactive
medication. Medication use was comparable across the
groups: most commonly children received methylphenidate
(WLC: 31 %; SST: 35 %), while a minority received
methylphenidate and Risperidone (WLC: 4 %; SST: 4 %)
or Risperidone alone (WLC: 0 %; SST: 4 %). The type of
medication and the dosage were kept stable as far as pos-
sible over the group SST and this was achieved in 75 % of
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the cases. The percentage of participants with an adjust-
ment in medication was similar in both groups (i.e., WLC
and SST: 25 %).

The majority of participants (88 %) completed the SST
(classified as having attended at least 10 of the 12 training
sessions). For these children, outcome data (provided by at
least one of the informants) were available for 96 % at
PRE, 89 % at POST, and 85 % at the FU assessment.

Intervention

The protocol for the group SST (Deckers et al. 2013)
consisted of 12 weekly 1 hour child sessions and three
1 hour parent sessions., Each SST group consisted of four
children with ASD, a trained psychologist who guided the
group, and a co-therapist. The children received a work-
book including the themes and guidelines as well as the
homework for each session. Parents also got a workbook
providing an overview of the child sessions and instruc-
tions to stimulate generalization.

For each child personal learning goals were formulated
prior to the group SST. These learning goals were related to
the skills that were trained during the group SST as specified
in the manual. Examples included asking a question to an
unfamiliar person, joining a group of children for play, and
waiting for one’s turn. During the group SST two basic
themes were repeatedly and consistently addressed, namely
basic social skills (consisting of eye contact, voice volume,
distance, and posture}, and “one good turn deserves another”
(if you are kind to another person, then this person will be
more likely to be kind to you in return). In addition, more
advanced social skills such as listening, recognizing emo-
tions, asking others, having a conversation, joining a group,
responding to rejection, responding to emotions of another
person, giving and receiving compliments, saying no, and
dealing with bullying were covered in the training.

The sessions were highly structured and made pre-
dictable with weekly routines and clear group rules. Each
SST group session followed a consistent routine: (1).
Welcome and overview (i.e., children received a brief
outline of the session); (2). Personal highlights of the past
week (i.e., participants sharing experiences); (3). Discus-
sion of children’s homework assignments as conducted
during the past week; (4). The new topic for the session
was introduced, and concrete step-by-step guidelines are
given; (5). The children practiced with each other in role
play and were provided with instructions and feedback on
how to apply the guidelines thereby focusing on their
personal learning goals; and (6). New homework was
provided for the upcoming week. A group reward system
was used to promote practicing at home, obeying to the
group rules, and the achievement of personal goals; and
thereby working together to earn and share the reward.



I Autism Dev Disord (2016) 46:3493-3504

3497

Referred for participation

(N=281)
Excluded (¥ = 29}
- Practical problems (n = 2) _
- Lack of motivation {n = 13) -
- Declined to participate (# = 15) !
L
Enrollment
{N=52)
4 h 4
WLC (# = 26) SST (n = 26)
-3 0 \ 3 6 Timeinmomhs O 3 . 6
BASELINE | 4] PRE POST FU PRE A1 poST FU

Between group: S5T versus WLC

Fig. 1 Enrollment and allocation of the participants and a visual representation of the study design (assessment points are displayed for both

conditions). Note, WLC waiting list condition, SST social skills training

In order to enhance generalization, children received
homework and parents were instructed on work to do with
their child outside the sessions. Each week the therapist
contacted the child and hisfher parents by e-mail. In the
e-mail the topic of the past session and the accompanying
homework were described. In addition, brief feedback was
provided about the behavior and skills of the child during
the past session and cormresponding tips for exercising at
home were given. The homework included exercises to
practice the new topic and social skills outside the group
and to reflect on them. The child and parent reported back
on achievements and problems to the therapist prior to the
next session. In the parental sessions, the parents were
more extensively instructed how they could help their child
to apply the new skills.

Assessment
Primary Outcome Measure

The primary outcome measure was a paper-and-pencil
version of the social skills observation (SS0) as developed
by Barry et al. (2003), which was completed by both par-
ents and teachers. The SSO items refer to specific social
skills during greeting (11 items), conversation (14 items),
and play (11 items) as well as more general social skills (7
items). Parents and teachers asked to indicate whether or
not the child or adolescent engaged in these types of social
interactions with other persons. After a positive response,
questions about the specific social skills had to be

completed, such as ‘Did he/she make eye contact?’, ‘Did
hefshe ask a social question (about feelings or prefer-
ences)?’, ‘Did he/she make a positive statement about the
play activity?’, ‘Did hefshe remain at an appropriate dis-
tance from the other person?’, and ‘Did he/she stay calm if
teased?’ For each question parents and teachers had to
indicate whether their child did or did not apply the specific
skill by either responding with “yes” or “no”, or not
applicable. A composite score was calculated by summing
the “yes” responses. So far, no study has explicitly
examined the psychometric properties of the paper-and-
pencil version of the SSO. However, in a recent investi-
gation {Deckers, Muris, & Roelofs, manuscript in prepa-
ration), we obtained evidence showing that (a) SSO parent-
and teacher SSO scores correlated substantially and in a
meaningful way with several measures of social function-
ing in a sample of ASD, clinical control, and nen-clinical
children aged 7-11 years, and (b) SSO scores of children
with ASD were significantly lower than the scores of
children in the non-clinical group, which convincingly
supports the concurrent and discriminant validity of this
observation-based raling scale. In the current study,
Cronbach’s alphas of both the parent (x = .92) and the
teacher (o = .88) version of the SSO appeared to be good.

Secondary Outcome Measure
Loneliness was measured by means of a subscale of the

Loneliness and Aloneness Scale for Children and Adoles-
cents (LACA; formerly known as the Louvain Loneliness

@ Springer



3498

J Autism Dev Disord (2016) 46:3493-3504

Z;:’i?al'dz i;;‘l’fr‘izﬁ:::;’f"&e Total sample (¥ = 52)  WLC (# = 26)  SST(n=26)  o° P
total sample of ASD children Gender 2721 638
and a comparison between the
two conditions Male 47 3 34
Female 5 3 2
Education 1.038 308
Regular 41 22 19
Special 11 4 7
Diagnosis 05 849
Autism 4 2 2
Asperger 13 6
PDD-NOS 5 18 17
Medication 325 569
Yes 20 9 11
No 32 17 15
Comorbidiry 2.836 092
Present 30 18 12
Absent 22 8 14
Comaorbid ADHD 1.997 158
Present 21 13
Absent 31 13 18

WLC waiting hst condition, S5T social skills training

Scale for Children and Adolescents; Marcoen et al. 1987),
which was completed by the children. For each of the 12
items (e.g., ‘Making friends is hard for me’ and ‘I feel sad
because I have no friends’), children indicated how often
the item applied to them, using a Likert scale ranging from
never (1) to often (4). A composite score was calculated
with higher scores indicating higher levels of loneliness.
The internal consistency of the LACA is high (in the pre-
sent study, Cronbach’s « was .90) and the validity is sat-
isfactory (Goossens and Beyers 2(1)2).

Moderators

The social anxiety subscale of the Screen for Child Anxiety
and Related Emotional Disorders (SCARED-71; Bodden
et al. 2009) was used to assess children's level of social
anxiety. The parents had to indicate for 9 items how often
their child experienced social anxiety symptoms using a
3-point Likert scale with 0 = almost never, 1 = some-
times, and 2 = often. The reliability and validity of the
SCARED-71 are convincing (Steensel et al. 2{13b), and
this is also true for the social anxiety subscale (see Muris
et al, 2004; in the current study, Cronbach’s a was .90),
In order to assess the typical ADHD symptoms of
inattention, hyperactivity, and impulsivity, the ADHD
questionnaire (ADHD-(Q; Scholte and van der Ploeg 2005)
was administered. Parents had to indicate for 18 items how
often their child showed ADHD-related behaviors on a

@ Springer

5-point Likert scale ranging from ( = never to 4 = very
often. The reliability and validity of the AVL are good
{Evers et al. 2004}). In the present study, Cronbach’s x was
.90.

The Wish for Social Interaction Scale (WSIS; Deckers
et al. 2014) was administered for measuring children’s
desire for social interactions with other people. The WSIS
consists of 8 closed questions about potential social
activities with unknown persons (e.g., “Would you like to
have a littte chat with this person?” and “Would you like to
play with this person?”). For each of these eight questions
side-view pictures of faces (boys, girls, men and women)
were displayed one by one on the computer screen and the
children were asked to answer each of these eight questions
for 8 people. A total score was calculated by summing the
number of positive responses {range 0-64). The internal
consistency of the WSIS in the current study was good
(x = .92),

The Theory of Mind test-Revised (ToM test-R) of
Steerneman and Meesters (2(4}9) was administered in order
to assess individual differences in children’s level of ToM.
The ToM test-R is a (semi-) structured interview for chil-
dren containing 36 questions divided in 14 items consisting
of stories, questions and tasks. Correct answers are coded
as | and incorrect answers as (. The total score of the ToM
test-R was calculated by summing the correct answers
(range 0-36). The reliability of the total score was mod-
erate, with a Cronbach’s alpha of .67 (see also Steerneman
and Meesters 2009).
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Statistical Analyses

Multilevel analyses were used to estimate the change in
social skills and the change in loneliness over time in both
groups. The social skills as observed by the parents and the
teachers and the level of loneliness as indicated by the
children were the dependent variables. The results were
analyzed according to the intention-to-treat principle. The
fact that the participants were nested within their training
group and might be more similar was taken into account in
the multilevel analyses.

Firstly, between-group analyses were conducted. To
examine whether the SST group showed a greater increase
of social skills as compared to the WLC group, the change
in social skills between the two conditions was compared
for the parent and teacher ratings of children’s social skills.
More specifically, the change in social skills between PRE
and POST in the SST group was compared with the change
in social skills between BASELINE and PRE in the WLC
group (see Fig. 1). A compound symmetry covariance
structure for repeated measures was applied as having the
best fit, with time point {coded BASELINE = 0 and
PRE = | in WLC group, and coded PRE =0 and
POST = 1 in 88T group), condition (coded WLC = 0 and
S8T = 1), and time point x condition as fixed effects, The
difference between SST and WLC was represented by the
time point x condition interaction in the model. The effect
sizes expressed in Cohen’s r (Cohen 1988; r = /(F/
{F 4 df)) were computed from the multilevel estimates.
This between-group analysis was also carried out with
loneliness as the dependent variable.

Secondly, the within-subject analyses were conducted.
The change in social skills over time within the total
sample was analyzed and the hypothesized moderators
were tested for parent and teacher ratings of social skills
separately. Multilevel analyses with a compound symmetry
covariance structure for repeated measures were applied,
To test whether initial social anxiety, ADHD symptoms,
level of ToM, and the desire for social interaction moder-
ated the change in social skills, the centered SCARED,
ADHD-Q, ToM test-R, and WSIS scores (obtained at pre-
treatment) and their interactions with time points were
added as fixed factors to the model. A backward procedure

was applied, in which non-significant predictors were
stepwise deleted from the model. A similar within-subject
analysis, without moderators, was also carried out with
loneliness as the dependent variable.

Results

SST versus WLC: Primary Qutcome Measure
(Hypothesis 1)

Table 2 and Fig. 2 show the estimated means on the dif-
ferent time points for both conditions with regard to both
the parent- and teacher-rated social skills (primary outcome
measure). Table 3 summarizes the results of the accom-
panying multilevel analysis. With respect to the parent-
rated social skills, the Time point x Condition interaction
was found to be statistically significant (p < .05, r = 34),
reflecting a greater increase in social skills over time in the
SST group as compared to the WLC. The interaction of
Time point and Condition was also significant for the
teacher-rated social skills (p < .01, r = 46), again indi-
cating a greater increase of social skills over time in the
group SST condition as compared to the WLC. Note that
the effect sizes for both interaction effects were in the
medium to large range.

SST versus WLC: Secondary Qutcome Measure
(Hypothesis 2)

In contrast to our expectations, the Time point x Condi-
tion interaction for the secondary oulcome measure of
loneliness was non-significant (p = .54, r = .09), which
indicates that children in the SST condition did not show a
larger decrease in loneliness over time as compared to
children in the WLC.

Short-Term and Long-Term Effects of Group SST
for the Total Sample (hypotheses 3 and 4)

The muliilevel analyses performed on the BASELINE,
PRE, POST and FU parent-rated social skills data of the
total sample revealed no change between BASELINE and

Table 2 Between-group

. : Condition Time point Social skills parent Social skills teacher Loneliness

analyses: Mixed regression- s
based estimated means M SE M SE M SE
comparing parent-rated social
skills, teacher-rated social skills, WLC Time point 0 18.28 222 20.03 1.63 24 69 1.56
wié"“eg“g;frbﬂ“’;c!‘ the Time point 1 1686 2.26 19.43 1.74 272 156

an conditions SST Time point 0 21.34 2.19 16.34 1.81 2042 1.57

Time point 1 26.69 2.36 23.01 1.93 1.61

WLC waiting list condition, SST social skills training

18.58
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= = +WLC - parcnt
WLC - teacher

26
— SST - parent

24 S8T - teacher

22
20
18 S
16

Social skills

Time point

Fig. 2 Between-group analyses comparing WLC and SST with
regard to parent- and teacher-rated social skills. Note. WLL waiting
list condition, SST social skills training

PRE but did indicate a significant increase in social skills
between PRE and POST and between PRE and FU (see
Table 4; Fig. 3). In other words, according to parents, the
group SST produced a significant improvement of chil-
dren’s social skills, and this positive change was still vis-
ible at a follow-up of 3 months. Note that the course in
social skills as rated by the teachers showed a highly
comparable pattern. That is, no change was observed
between BASELINE and PRE, but between PRE and
POST children’s social skills clearly increased and this
improvement was still present at the FU assessment.

As can be seen in Table 4, the level of loneliness
remained fairly stable from BASELINE to PRE. However,
between PRE and POST a marginally significant decrease
of loneliness was noted, whereas from PRE to FU a sig-
nificant decline of loneliness was observed.

Effects of Moderators (Hypothesis §)

None of the hypothesized variables (social anxiety, ADHD
symptoms, ToM, and the desire for social interaction)
moderated the change in parent-rated social skills between
PRE and POST or between PRE and FU. However, social
anxiety [f = —4.20, #45) = ~3.71, p = .001] and level
of ToM [ = 3.15, #46) = 2.81, p = .007] did have a
main effect on the level of social skills. Note that the
relation between social anxiety and social skills was neg-
ative and that between ToM and social skills positive, This
indicates that in general higher levels of social anxiety
were associated with lower levels of social skills, whereas
higher levels of TOM were generally linked to higher
levels of social skills.

When using teacher-rated social skills as the outcome
variable in the moderator analysis, it was again found that
social anxiety, ADHD symptoms, ToM, and the desire for
social interaction did nol have an effect on the change in
social skills over time. Only a main effect of social anxiety
was found [f = —2.65, 1(44) = -2.72, p = .009] the
negative relation again showed that in general higher levels
of social anxiety were associated with lower levels of
social skills.

Table 3 Results of multilevel

analyses comparing the WLC Mixed model analyses

and SST conditions 95 % CI (B) T Df P
(n = 26)

Social skills parent

Intercept 26.68 21.98; 31.39 11.33 67.90 <.001
Condition —9.83 —16.35; —3.31 =301 66.43 004
Time 534 9.97;, -.72 —2.35 34.13 025
Time point x condition 6.76 31;13.22 213 33.80 040
Social skills teacher

Intercept 23.00 19.14; 26.87 11.89 65.31 <.001
Condition 3.58 8.77; 1.62 —1.38 64.20 174
Time point —6.67 -10.61; =272 -3.44 34.54 002
Time point x condition 7.27 2.19; 12.34 292 31.68 .006
Loneliness

Intercept 18.58 15.36; 21.79 11.54 65.23 <001
Condition a4.15 —.34:8.63 1.85 62.46 069
Time point 2.84 71, 497 2.69 47.08 010
Time point x condition .87 3.75; 2.00 -.61 46.29 544
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Fig. 3 Change in parent- and teacher-rated social skills and child
rated loneliness over time

Discussion

The present study evaluated a group SST for high-func-
tioning children with ASD in an outpatient community
mental health center. The findings clearly support the
effectiveness of this type intervention for children with
these pervasive developmental problems. That is, social
skills improved significantly according to both parents and
teachers, suggesting a successful generalization of the
newly learned skills. The follow-up assessment showed
that the positive effects were still present at 3 months
follow-up. Results revealed that children’s feelings of
loneliness did not change to the same degree as their
improvement in social skills. This is understandable as the

improvement in social skills will not immediately result in
higher levels of positive social interactions, Over time,
however, it can be expected that the improved skills will
lead to a higher frequency of positive encounters with other
children, with a consequent reduction in feelings of lone-
liness. The results of this study also demonstrated that the
level of social anxiety, ADHD symptoms, ToM, and desire
for social interaction did not moderate the treatment out-
come. Altogether, group SST seems suitable for a quite
heterogeneous group of (high-functioning) children with
ASD.

The present study contributes to the existing research
about group SST for children with ASD (Dawson and
Burner 2011; Rao et al. 2008; Reichow and Volkmar 2010,
Reichow et al. 2012). The study was ecologically sound
being based in a regular community mental health center
using a subject group which was fairly typical of the
referred population. Effort was made to keep balance
between a faithful reflection of regular clinical practice and
a methodologically sound research design. Clinicians
working in daily practice provided the training to repre-
sentative ASD children and their parents in this mental
health care setting. The results of the between-group
analyses demonstrated that the increase in social skills can
be ascribed to the SST rather than to time or assessment
effects. One could argue that parents closely followed the
clinical process of their children and hence were not blind
to the treatment condition. However, the teachers were not
actively involved in the treatment process and thus
observed the children with more distance. Even though
parents and teachers observed the children in a different

Table 4 Results of multilevel
analyses comparing the change

Pairwise comparisons (based on estimated marginal means)

in social skills and loneliness Mean difference 935 % CI difference T Df P

over time (for parent-rated

social skills the centered Social skills parent

SCARED and ToM-test R and g ASELINE—PRE 75 —2.69; 420 43 80.42 665

i‘;::f:;‘esrgﬂ;d,;gi'v‘g;k;gme PRE—POST -6.02 —8.95; ~3.08 -4.08 7861 <00l

as covariates to the model) PRE—FU —-4.66 —7.63; —1.69 -3.12 79.25 003
POST—FU 1.36 —=1.76; 448 87 76.68 387
Social skills teacher
BASELINE—PRE 1.41 —1.79; 4.60 28 60.66 JaR2
PRE—POST —6.01 —9.15; —2.87 —-3.83 59.68 <.001
PRE—FU -5.32 —8.90; —1.73 —-2.97 59.91 004
POST—FU .70 =3.20; 4.59 36 61.56 722
Loneliness
BASELINE-—PRE 1.31 -77, 339 1.25 106.59 215
PRE—POST 1.47 —.25,3.19 1.70 105.16 093
PRE—FU 2.91 1.04; 4.78 308 106.26 .003
POST—FU 1.44 —.A46; 3.33 1.51 104.28 435

WLC waiting list condition, SST social skills training
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context, the pattern of findings was highly similar, which
emphasizes the robustness of the results. Although we
employed a thorough and detailed diagnostic procedure to
classify children with ASD, an obvious limitation of the
current study was the absence of standardized diagnostic
instruments for autism spectrum problems, such as the
Autism Diagnostic Interview-Revised (Lord et al. 1994) or
the Autism Diagnostic Observation Schedule (Lord et al.
1999}, Note further that diagnoses were made in terms of
the DSM-IV-TR {American Psychiatric Association 20{0)
and that almost two-thirds of the children were classified as
having PDD-NQS, a diagnosis that no longer exists in the
latest edition of the DSM (DSM-5; American Psychiatric
Association 201 3). Thus, it is possible that in terms of the
current diagnostic criteria, many children of this study
would qualify for ‘mild’ to ‘moderate’ ASD or that they
may fulfill the criteria for an alternative classification such
as social communication disorder (see Smith et al. 2015;
Van Steensel et al. 2011 5). Please note that the core deficits
in ASD are social communication and interaction and this
still plays a major role in the DSM-5 categories for which
social skills training is of paramount importance. In addi-
tion, as the group SST was administered as a component of
a personalized treatment plan, the pure effects of the group
SST remain unknown. On the other hand, adjacent treat-
ment(s) were also provided for WLC participants, yet the
SST-WLC comparison yielded clear evidence for the
effectiveness of SST, at least as reported by teachers and
parents,

The experiences and results of the present study may
have some implications for clinical practice. In the first
place, the results are promising and encourage the imple-
mentation of group SST for high-functioning children with
ASD. However, in clinical practice different types and
variations of group SST are available. There are some
specific factors that might have contributed to the success
of the present group SST, which may be valuable to con-
sider for other clinicians. In the current group SST, effort
was made to optimally match the training context to the
specific needs of children with ASD. That is, the sessions
had a predictable routine, visual support was used, concrete
group rules and concrete step-by-step instructions were
provided and consequently applied (Krasny et al. 2003).
Within the structured context of the group sessions, there
was still some room to attend to individual learning goals
and to provide each child with instructions and feedback
tailored to his/her own level. Like in other treatment set-
tings, we think that common factors and the therapeutic
relationship were important (Lambert and Barley 2{{1).
We invested in a working relationship with the child and its
parents and established a secure atmosphere within the
group. In addition, two basic themes were repeatedly and
consistently addressed (basic social skills and “one geod

@ Springer

turn deserves another”) and the children were encouraged
to implement these principles in multiple situations. It
turned out that the children quickly got familiar with these
principles and were able to apply this new knowledge in
other situations. The involvement of the parents seemed to
contribute to this effect as well, as they were explicitly
instructed to provide their child with feedback regarding
these principles in daily life. We experienced that the
weekly e-mail contact intensified the involvement of the
parents and the children in several ways: this was an
additional contact in-between the group sessions, which
helped to stimulate the child to transfer the newly learned
skills to their natural environment; parents got an active
role and shared responsibility;, personalized feedback and
instructions were provided so parents could adapt their
feedback and support more easily to the level of their child;
and the child itself also received additional tips on how to
apply the newly learned skills in daily practice.

Future research is needed to further examine the long-
term effectiveness of group SST and to explore working
mechanisms of this type of intervention, which are
responsible for the improvement and generalization of
social skills in children with ASD. Although social inter-
action deficits are a core feature of ASD and are considered
to be pervasive, social skills turn out to be accessible and
responsive to intervention, We have to realize that even
small improvements in social skills may have significant
implications in the daily life of a child with ASD and other
social communication and interaction problems and his/her
surroundings.
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Background: Social skills training (SST) is a common intervention for children with autism spectrum disorders
{ASDs} to improve their social and communication skills. Despite the fact that SSTs are often applied in clinical
practice, the evidence for the effectiveness of these trainings for children with ASD is inconclusive. Moreover, long
term outcome and generalization of learned skills are little evaluated. Additicnally, there is no research on the
influence of involvernent of parents and teachers on effectiveness of SST and on the generalization of learned
social skills to daily life. We expect parent and teacher involvement in SST to enhance treatment efficacy and to
facilitate generalization of learned skills to daily life.
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Background

Autism spectrum disorders (ASDs) are defined in the
Diagnostic and Statistical Manual of Mental Disorders,
5th Edition {DSM-5) as a neurodevelopmental disorder
and are characterized by severe and pervasive impair-
ment in two developmental areas: limitations in social
communication and the presence of restricted, repetitive
behaviors [1). The Social Communication domain as de-
fined in the DSM-5 contains symptoms from the Social
and Communication domain which were separate do-
mains in the DSM-IV-TR. In the DSM-IV-TR, classifica-
tions within the autism spectrum were separated as well
(i.e. autistic disorder [AD), Rett’s disorder, childhood dis-
integrative disorder [CDD), Asperger’s disorder and per-
vasive developmental disorder- not otherwise specified
[PDD-NOS; [2]]), whereas the DSM-5 no longer con-
tains specific ASD classifications. The symptoms are
now seen as a continuum, ranging from mild to severe
expression [3].

This revised perspective on ASDs reflects empirical re-
search into the underlying factors for ASDs [3] and is in
line with clinical presentation in daily practice. ASDs
typically emerge during young childhood and they per-
sist throughout the lifespan. The etiology of ASDs re-
mains unclear. There is a strong involvement of genetic
factors in ASD [4]. The prevalence of ASDs is estimated
at 1 per 150 children and adolescents [5], with the ratio
of boys to girls being 4:1.

Children with ASDs lack the behavioral repertoire that
is necessary to interact with others. Deficits vary over
children with ASDs and may include lack of arientation
towards social stimuli, inadequate use of eye contact, no
or inadequate initiation of social interaction, difficulties
in interpreting verbal and nonverbal social cues, in-
appropriate emotional responses, and lack of empathy
for others' distress or emotions {6). Besides variation be-
tween individuals with ASDs, the social communication
within children with ASDs varies over time as well. Al-
though limitations in the communication domain are
the core symptoms of ASDs, this does not mean that
there can be no development in this area at all [7]. How-
ever, learning and implementation of the behaviors ne-
cessary for social interaction may always remain harder,
go slower, and be less automatic for children with ASDs
than for other children [8,9].

At least part of the children with ASDs has a desire
for more peer social interaction [7], but they do not act
in the right way to generate fluent social interaction
with peers. Children with ASDs often show substantial
social relational problems when compared to typically
developing children, because they have difficulty shar-
ing affective experiences or understanding the perspec-
tive of others, which is important for social reciprocity
and the development of friendships [6]. Additionally,
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parents and teachers have reported larger deficiencies
in cooperation, assertion, and self-control than a matched
group of their typically developing peers [6]. This may
result in an increased risk for peer rejection and social
isolation.

The social problems encountered already early in life
may have serious consequences, often leading to major
deviances in development as compared to typical devel-
opment. From several studies it is known that social
problems may also affect the achievement of normal de-
velopmental milestones and the establishment of satisfy-
ing peer and familial relationships [6,10). Further on,
social deficits continue to negatively impact social and
occupational functioning into adulthood. Adults with
ASDs or high-functioning autism (HFA) are much more
likely to be un{der)employed than the general population
and are much less likely to have satisfying social rela-
tionships [6]. Apart from the consequences for develop-
ment in general, social skills deficits predict specific
problems later in development such as mood and anx-
iety problems [7].

There are different types of interventions for individ-
uals with ASDs. Most psychological interventions are
developed from a behavioral perspective [11]. Because of
the importance of the social communication skills in
ASDs, treatment has focused on improving these skills.
Over the last decades, several methods have been de-
veloped with that aim, e.g. social stories [12], peer-
mediated interventions [13], parents-assisted interven-
tions [9], computer-based interventions (i4], and so-
cial skills groups {15].

Specific group-based social skills training {SST) has
become an important part of treatment for children with
ASDs in clinical practice and in schools [16,17]. An SST
is a child specific intervention based on behavioral and
social learning, during which children are taught specific
skills, as for instance making eye contact, initiating a
conversation, and cooperation [7]. SST is supposed to
help children develop those skills that are most severely
affected and at the same time most crucial for develop-
ing relationships with others. For children with social
phobia or specific learning disabilities, SST has been
shown to be an effective treatment [18,19]. However, the
evidence for the effectiveness for SST for children with
ASDs seems inconclusive [6,7,20,21].

The studies into SSTs so far show design limitations
with respect to lack of a control group and randomized
assignment, lack of adequate measurement of social skills
and deficits associated with ASD, limited sample size, not
using multiple informants, not including follow-up mea-
surements, and lack of assessment of generalization of
learned skills in daily life. Moreover, most of the studies
have been performed in the US [6,7], except Yoo and col-
leagues [22].
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In a recent meta-analysis, Reichow, Steiner & Volkmar
[23] found only five studies, including a total of 196 par-
ticipants, that were based on a randomized controlled
trial design (RCT). All five studies included a control
group that did not receive an intervention for social
skills. They included studies until December 2011 in
their analysis, all performed in the US. To the best of
our knowledge, only one RCT study into group SST for
children with ASDs has been published since, that in-
cluded a randomized control group that did not receive
an intervention for social skills. Additionally, this was
the first study outside the US [22].

A summary of study characteristics and outcome mea-
sures of these studies is shown in Table 1. As can be
seen in Table 1, the age ranges were broad {(ages of in-
cluded children 6-17 years). Setting, frequency, and dur-
ation of the intervention also varied between the studies.
One study investigated an intensive five-week summer
intervention with five 70-minute treatment cycles every
day [21] and the other studies had weekly training ses-
sions of 60-90 minutes [8,9,13,16,22]. The protocol
underfying the SSTs differed between the studies and in-
volvement of parents or peers varied as well. Involve-
ment of teachers was scanty, if at all. In two studies
[9,13] peers were involved in the sessions of the 55T and
in four studies the parents were involved in the training
[8,9,16,21,22]. Based on their meta-analysis, Reichow,
Steiner & Volkmar [23] concluded that no firm conclu-
sions can be drawn on the efficacy of SSTs for ASDs
with respect to improving social competence, social
communication, emotion recognition, and quality of life
for children with ASDs, due to all the differences be-
tween the studies and the outcomes. In more detail: In
three studies the children in the SST condition improved
significantly (small-medium effect size) compared to the
control condition. In the two other studies, no difference
was found between the treatment and the control
groups. More information on the conclusions of the sep-
arate studies is provided in the last column of Table 1.

With respect to limitations of the studies, Reichow,
Steiner and Volkmar reported that the studies in their
meta-analysis had the same limitations as mentioned be-
fore. Additionally, Gillies, Carrcll & Loos [24] commen-
ted on their meta-analysis [23] with additional potential
sources of bias, regarding families that could not be
blinded for their condition, the exclusion of participants
with intellectual disability and the inclusion of only
group-based skills training.

As reported in Table 1, the studies used different out-
come measurements. Some used specific intervention-
related instruments, others used more general social
skills instruments. The difference between the concepts
behind each instrument and thus the exact outcome of
each of the studies, complicates comparison between
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them. The use of standardized, internationally used and
well validated instruments would facilitate measuring ef-
ficacy of S5Ts and comparison between studies.

To clarify the effectiveness of SSTs for children with
ASD, follow-up measurement is also important [24].
None of the studies reported in Table 1 had follow-up
measurements for the treatment as well as for the con-
trol groups beyond post-treatment, therefore no infor-
mation is available on the longer term effects of the SST
compared to not receiving SST.

Another important issue, which was not addressed in
the evaluated studies, is to find out whether the learned
skills generalize to situations in the child'’s daily life [24].
To assess this aspect, one should measure social skills
from everyday life of the child instead of very specific
and discrete behaviors learned at the investigated inter-
vention [13]. The use of multiple informants (e.g., par-
ents and teachers) increases the insight into the extent
to which the child uses learned social skills in daily life,

Another aspect understudied so far is the benefit of
parental involvement in the SST [24]. The clinical im-
pression is that parental involvement in interventions in-
creases generalization of the learned skills. Parents may
remind children to practice and to apply their learned
skills in various situations in daily life. This may be espe-
cially beneficial to children with ASDs who generally
have difficulty to learn and change behavioral patterns.
A part of the studies investigated an SST with parental
involvement [8,9,16,21,22] but only one study compared
an SST with and without parental involvement [15].
However, it was unclear whether the significant differ-
ences between the two groups, with respect to skills
awareness and motivation were due to parental involve-
ment or to the specificity of the training for ASD, since
it compared an S5T with parental involvement specific-
ally developed for children with HFA to an S5T without
parent participation not specifically developed for chil-
dren with ASD.

The best age when to provide an SST is subject to dis-
cussion. In clinical practice, S5Ts are provided to youn-
ger and older children, adolescents, and adults. In early
adolescence and adulthood, lack of social skills can re-
sult in peer ridicule and rejection [6]. Therefore, it seems
important to offer an SST in preadolescence, to prevent
children from experiencing more impairment, distress,
and internalizing problems [7,15}. The younger a child
masters social and communicational skills and concepts,
the earlier he or she can apply these in daily life. If ef-
fective, the child's development may then deviate less
than without training. Herbrecht and colleagues [25]
have found in their study that the children's group (8 to
13 years old) benefited more from the training than the
adolescents’ group (13 to 19 years old). Although the in-
terventions differed in frequency and duration, they
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interpreted this as a possibility that children are more
receptive to intervention than adolescents, because of a
higher ongeing natural maturation effect in children or
because the psychopathology in children is probably less
chronic yet than in adolescents. However, a child can be
too young for SSTs as well, because the attention span
must be long enough [25], the didactic presentations
must not be overwhelming to allow benefit [9], and the
children must be able to read and write their homework.

The current study investigates the efficacy of a com-
prehensive manualized SST, specifically developed for
children with ASDs, in the last two years of primary
school. In the Dutch school system, children are typic-
ally 10-12 years old in these final years of primary
school. The study is designed as an RCT with three con-
ditions: SST consisting of 18 group sessions; S5T (same
content, frequency and duration) plus parent and
teacher involvement (so called SST-PTI); and care-as-
usual. The study has aimed for a large sample size (n=
120) and pays particular attention to generalization of
learned skills in daily life. Possible improvement is mea-
sured with standardized, internationally used instru-
ments for specific behaviors and broader functioning in
daily life from a multi-informant perspective. Follow-up
measures will add to the knowledge of the efficacy of
SSTs on the longer term.

Research aims and hypothesis

The main aim of the current study is to investigate the ef-
ficacy of SST as compared to care-as-usual in 10-12 year
old children with ASDs. The efficacy is investigated at sev-
eral levels: on the level of specific behaviors instructed
during the intervention and on the level of general social
skills at home and at school. Data are collected from mul-
tiple informants: children, parents, teachers, and independ-
ent observers. The hypothesis is that children participating
in SST show greater improvement on all levels than chil-
dren in the care as usual condition.

The secondary aim is to investigate the efficacy of an en-
hanced SST (i.e. 55T-PTI, involving parents and teachers)
as compared to non-enhanced SST, specifically on the
generalization of the learned skills, We expect that
generalization increases when parents and teachers learn
behavioral therapeutic principles to support the child at
home or at school in practicing and implementing social
and communicative behaviors.

Additionally, the study aims to investigate factors that
possibly influence the effectiveness of SST, searching for
information on whether and if so which specific groups
of children with ASDs improve more or less with S5T.

Methods/Design
The efficacy of the SST is investigated in an RCT, in-
cluding two intervention conditions (SST and SST-PTI)
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and a care-as-usual condition {Efficacy of Social skills
Training In Autism (ESTIA)).

Two Dutch child mental health centers participate in
the study: Accare University Center for Child and Ado-
lescent Psychiatry (with locations in the cities Groningen
and Drachten) and Lentis Jonx Autism Team North-
Netherlands (ATN; also with locations in the cities
Groningen and Drachten). All four locations have a regional
function. Participants have been recruited through the
four locations and all four provide training groups.

Participants

Participants in the study are children with a best esti-
mate clinical DSM-IV-TR diagnosis of ASD, including
Autistic disorder, Asperger's disorder, or PDD-NOS,
assigned in a multidisciplinary team including a child
psychiatrist and psychologist. The diagnostic procedure
consisted of an interview with parents on the current be-
havior and on developmental history of the child and
observation of the child in a standardized, playful situ-
ation (most often the ADOS). For inclusion in the study,
the Autism Diagnostic Interview-Revised (ADI-R [26];
Dutch version [27]) and the Autism Diagnostic Observa-
tion Schedule (ADQOS [28]; Dutch version [29]) were ad-
ministered. Participants had been referred to one of the
four participating child mental health care centers. Their
clinician advised them to participate in a social skills
training. Motivation of the child and parents for training
is established. Their 1Q is above 80, they are in the last
two and a half years of primary education and 10 to
12 years old.

Children with a physical condition that hampers par-
ticipation or who cannot arrange visiting the child men-
tal health center for the training have been excluded
from participation. However, medication or co-morbid
disorders were no reason for exclusion,

Informed consent

When an SST was indicated, the therapist introduced
this form of treatment to the parents and children and
informed them about the study. Semetimes, parents or
children were the ones who expressed interest in partici-
pating in a social skills training. In that case, the therap-
ist discussed the appropriateness with parents and child
and then introduced the study. If parents and children
were interested in participating, they agreed that the re-
search team would call them to give more detailed infor-
mation and would send written information. When the
parents and children understood the information from
the researchers and were willing to participate, an ap-
pointment was scheduled with a therapist. The therapist
assessed whether SST was indeed appropriate for the
child and the child and parent had the chance to receive
more information on the training. If parents, child, and
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therapist agreed on the appropriateness of treatment
and participation in the RCT, the informed consent form
was signed by the parents and the child, if aged 12. The
researcher informed the teacher and asked for participa-
tion after parents had agreed on doing so and the
teacher signed informed consent as well. All participants
had the right to withdraw from the study at any time,
without explanation. Refraining from the study would
not affect regular treatment at the child mental health
centers. Figure 1 is a flowchart with the phases of the re-
search procedure.

Therapists

All therapists participating in this study were psycholo-
gists who worked at one of the child mental health cen-
ters. Two therapists led one group of four to six children.
At least one of the (child) psychologists had finished an
additional postmaster clinical training. The other had at
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least a master in Psychology. Both had experience in the
broader treatment of children with ASDs and had received
training in the theoretical backgrounds and application of
cognitive behavioral therapy. Before applying the 55T, all
therapists participated in a training in the specific proto-
col. This training lasted six hours for groups of trainers or
two hours individually. Trainers received the protocol
with all sessions and preparation guidelines. The training
focused on the theoretical background, the manualized
protocol, the content of the sessions, the physical context
of the sessions, the importance of adherence to the proto-
col, and to the study requirements in general. During the
intervention period, therapists had brief meetings or
phone calls to discuss the progress of the children or the
difficulties in the ongoing groups. These sessions had also
been set up to enhance treatment adherence and to pre-
vent therapists to drift from the protocol. In the beginning
of the intervention, these meetings were planned weekly,
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later they were planned once every two weeks. One of the
senior therapists of this specific 55T supervised these ses-
sions and carefully watched over treatment adherence.

Randomization

The RCT contains three conditions: SST, SST-PTI, and
care-as-usual. As soon as 4-6 children in a treatment
center had finished the pretreatment assessment, that
group was randomized to one of these three conditions.
We used a randomized block design with blocks of 5
with a 2-2-1 ratio (2 SST, 2 SST-PTI, 1 CAU). This bal-
anced randomization procedure was used, striving for
unbiased comparison groups, but also for comparison
groups of about the same size throughout the trial. The
training groups were embedded in three treatment
locations that have specific characteristics (Accare
Groningen; ATN Groningen; Drachten [including ATN and
Accare]). Therefore, we stratified the randomization by
the three treatment locations. Research assistants logged
in to a web-based program, that allocated groups to treat-
ment condition (randomized on group-level in blocks of
5, stratified per treatment location).

During the inclusion period, the recruiting team was
blind to the exact details of the randomization process.
To conceal the predictability of the randomization
process, research assistants not only entered the treat-
ment location, but also information on the sex of the
participants and the number of children in each group
(4-6). Sex and group size were in fact not weighed in
the randomization.

Randomization took place after all measures of the
first assessment were completed. Thus, pre-treatment
assessments are independent of the participant’s know-
ledge of treatment condition.

Intervention

Social skills training

The manualized SST consists of 15 weekly sessions {(ex-
cept for school vacations), foliowed by three booster ses-
sions starting two months after the 15" session. An SST
group consists of four to six children and two therapists.
Each session lasts 90 minutes and is video-taped. The
SST is based on behavioral therapeutic principles and
the social learning theory. The purpose of the SST for
children is to learn to interact with other children and
to experience that interacting with other children can be
fun. Children are taught through instruction, directed
positive feedback, observation, and role-play. The thera-
pists analyze the behavior of the children, define individ-
ual positive target behaviors, and elicit positive behavior.
Negative behavior is ignored when possible, while differ-
entially reinforcing alternative or incompatible positive
behavior.
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As shown in Table 2, in sessions 1 to 4, the first phase
of the SST, the most important aim is to create a safe
environment for the children to practice. In sessions 5
to 15, the second phase, nine skills are discussed, prac-
ticed, and rehearsed, for instance ‘asking something to
someone; or ‘apologizing to someone’. Sessions 16 to 18
are the so called booster sessions, in which the most
relevant skills for each individual child are rehearsed.

Before the start of the training, one of the therapists
meets with the child and his/her parents in order to get
to know each other and to give practical information.
Additionally, this meeting serves as the moment for de-
termining five individual goals of the participant. The
parents, child, and therapist together choose five specific
behaviors that the child and therapist will focus on dur-
ing the training.

In order to evaluate the training, the child, parents,
and therapists meet and discuss the training and learned
skills after the fifteenth session. After the booster
sessions, the therapists call the parents for a final
evaluation.

For children in this condition, only medication is
allowed as an additional treatment.

Social skills training - parent & teacher involvement

In the SST-PTI condition, each child follows the exact
same procedure as described above for the SST condi-
tion. Additionally, his/her parent(s) participate in eight
parent sessions. Preferably, both parents participated,
however, in many cases only one parent was able or will-
ing to participate. Another addition is that the teacher is
coached to support the child in school. An overview of
the parent sessions and teacher involvement is presented
in Table 2.

The parent sessions are directly linked to the SST ses-
sions and focus on how to support and assist the child
in performing the social skills as learned in the training.
The sessions consist of instruction on and explanation
of behavioral therapeutic principles, behavioral exercises,
role-play, and homework. Three parent sessions take
place before the children’s SST sessions start. In these
sessions, antecedent and consequent interventions are
discussed. The parent(s) learn to distinguish desirable
social behavior from undesirable social behavior and to
elicit the desirable behavior. The other five sessions take
place at determined moments during the SST and these
are focused on how to support their child in learning
and practicing social skills, based on the parental skills
from the first three sessions.

Before the children start with their SST sessions, the
teacher has one meeting with the therapists concerning
(further) education on ASDs, explanation of the SST and
specific behavioral instructions. The teachers receive a
file with all child sessions and the weekly homework.
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Table 2 Topics of the social skills training
Children sessions (in SST and S5T-PTI)

1 Phase 1 {weekly); Introduction
Create a safe ) ) .

2 e Saying nice things about yourself
and to others

3 Feelings {showing how you feel
and see how another feels)

4 Personal presentation (posture, eye
contact and use of voice)

5 Phase 2 (weekly): Asking something to someone

Practice skills )

6 Conversation

7 Asking for a play date

8 Asking 1o participate

9 Discussing with someone

10 Playing a social game

n Saying no

12 Indicating annoyance

13 Apologizing to someone

14 Responding to bullying

15 Final session, children chose a
social activity

16 Phase 3 (2 weekly- Repeating the above mentioned

monthly): Booster skills, focusing on individual goals

17 sessions Repeating the above mentioned
skills, focusing on individual goals

18 Repeating the above mentioned

skills, focusing on individual goals

Parents sessions (in S5T-PTi)

1 Phase 1 (weekly): Psycho-education

2 Ll T Antecedent interventions
3 Consequent interventions
4(S5T 2) Phase 2 (2 weekly): Biscrimination training

Buring child sessions

5 (55T 4) Eliciting desired behaviors and
creating opportunities

6 (SST 6) Energizing desired social behavior

7 (557 8) Responding to and redirecting

socially awkward behaviour
8 (SST 11} Phase 3
Teacher (in 55T-PTi)

1 COne meeting with the therapist before the start of the 55T
for the children en five telephone contacts during the SST
(after session 2,4, 7, 10 and 13)

Continuation and persevere

Additionally, one of the therapists is in contact with the
teacher five times throughout the 15 weeks that the
child participates in the SST sessions, in order to discuss
the possibilities for practicing the weekly homework
skills in school and the individual goals.

Also for children in this condition, only medication is
allowed as an additional treatment.

Page 10 of 13

Care-as-usual

Children in the care-as-usual condition receive no SST.
Medication, parent training, and other treatments are
allowed and content, frequency, and duration are regis-
tered by the researchers. However, parents or child do
not receive psychological interventiens primarily focus-
ing on improving social skills. Participants in the care-
as-usual condition can take part in an SST after the
follow-up assessment, one year after start of the SST in
the treatment conditions.

Assessments

Assessments were planned at three moments: before
randomization, immediately after the intervention
pericd, and at 6 months follow-up after the end of inter-
vention. The first assessment (T1) was planned after in-
clusion of the child and the decision of parents and
child to participate. This assessment comprises question-
naires for children, parents, and teachers, interviews
with parents, and observations of children. Six months
later (after SST session 15) the second assessment (T2)
was planned, including questionnaires for parents, child,
and teacher, an interview with parents, and observations of
the child, Another six months later the follow-up (T3) was
planned, with all instruments included at T2 for parents
and child. No teacher information was going to be collected
at this point, since children often have a different teacher
on T3 than on T1 and T2 (due to change of class in the
end of the school year). In the care as usual condition, T2
was planned six months after T1 and T3 twelve months
after T1. Currently, T1 and T2 have been completed. The
last group will complete T3 in the summer of 2014

Primary outcome

The primary outcome is adaptive functioning, measured
with the Dutch translation of the Vineland Adaptive
Behavior Scales - Survey Version (VABS [30]; Dutch Version
[31]; measured at T1, T2, and T3), in order to measure
the efficacy of the SST in daily life. Adaptive functioning is
defined as the performance of daily living activities that
are necessary for personal and social functioning of a per-
son [30] and reflects how well children are able to func-
tion in daily life. The Vineland measures this competence
with three subscales, in the manual called domains: ‘Com-
munication’, ‘Daily Living Skills; and ‘Socialization’. It is an
open-ended interview with one or both of the parents. Be-
cause the SST does not focus on the domains ‘Daily Living
Skills’ and ‘Communication’ of the Vineland, only the do-
main ‘Socialization’ will be used in the analyses.

Secondary outcomes parent measures

The Social Skills Rating Scale (SSRS [32]; measured at T1,
T2, and T3} is a 38-item standardized parent questionnaire
that measures social skills pertaining to home and
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community settings for children in primary education,
completed by the primary caregiver. The subscales in-
cluded in the analyses are ‘Cooperation, ‘Assertion, ‘Re-
sponsibility’ and ‘Self-Control’.

The ESTIA - training specific questionnaire (ESTIA-TS;
Unpublished manuscript, 2010; measured at T1, T2, and
T3) is a 30-item parent-report questionnaire about the
specific social skills children learn during the SST. The
questionnaire was developed with the aim to investigate
change in the specific behaviors as taught in the SST, such
as eye contact, recognizing feelings, and apologizing. Pa-
rents report on a scale from 0 to 5 how difficult each skill
is for their child. They also report on the frequency of
each of the skills.

Secondary outcome teacher measure

The Teacher version of the Social Skills Rating Scale
(SSRS [30}; measured at T1 and T2) has 30-items in three
subscales: ‘Cooperation; ‘Assertion, and ‘Self-Control’. All
three will be included in the analyses.

Other measures

Additionally, possible mediators and moderators of treat-
ment outcome will be assessed, e.g. treatment attendance,
genetic factors, severity of ASD, intelligence, symptoms of
depression, anxiety, attention deficit, hyperactivity, impul-
sivity, oppositional behaviors, and parental stress.

Drop-outs

Children in the intervention groups who dropped out
after the start of the SST were encouraged to still par-
ticipate in the assessments. Post-treatment assessment
was organized as soon as the child dropped out of treat-
ment, if the drop out was before session 8. For the
follow-up assessment the regular schedule has been
followed. Children who dropped out after session 8 were
invited for the regular post-treatment assessments.

Sample size calculation

We computed the minimally required sample sizes for two
repeated-measures (RM-JANOVAs on the primary out-
come measure VABS, with one between-subject factor
{group; 2 levels) and one within-subject factor (time; 2
levels: T3 versus T1); in one test, the SST and care-as-usual
groups will be compared and in the other the SST and
SST-PTI groups. For each test, we required a power of .99,
a significance level of .01, and assumed a correlation be-
tween repeated measures of the VABS of 5. Calculations
were performed with the program G*Power 3.1.7 [33].

The expected difference between the SST and the
care-as-usual group is based on the results of the study
into SST of Owens et al. [34], who found a difference
between the treated and untreated group of 0.90 SD of
the mean VABS outcome. Assuming no effect in the
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untreated group, the associated effect size = 4, yielding
a minimal sample size of 21 per group. We expect that
comparing the two treatment conditions yields lower
values of difference. No literature on the comparison of
two SST training conditions was available, therefore we
defined the difference to detect based on clinical rele-
vance of a difference found. This resulted in a difference
between SST and SST-PTI of 0.60 SD of the mean VABS
outcome, with associated effect size f=.3, yielding a
minimal sample size of 36 per group. Based on our ex-
periences in past research, we presumed a drop-out rate
of 10%, implying a minimal sample size of 21/.9=24
children in the care-as-usual condition and 36/.9 = 40 in
each of the treatment conditions. Because we could in-
clude more children in the treatment groups, vielding an
even larger power, we aimed 48 in each of the treatment
conditions and 24 children in the care-as-usual group
(total n = 120).

Statistical analyses

First, the three groups will be compared with respect to
background, age, 1Q, and other data in order to assess
the comparability between them.

Second, intervention efficacy will be established with
hierarchical linear modeling. All data will be analyzed
using the intent-to-treat principle. The comparative effica-
cies of SST, SST-PT]I, and care as usual will be investigated
with hierarchical linear modeling. The first will test the
primary outcome, the socialization domain of the VABS.
The other multilevel analyses will be done on each sec
ondary outcome, including 1) parent reported training-
specific social skilis and 2) more general social skills per-
taining to home and community settings, reported by par-
ents and 3) more general social skills pertaining to home
and community settings, reported by teacher.

Third, in the completers, the same analyses will be ap-
plied, while taking into account possible drop-out and
treatment non-adherence. The possible mediators and
moderators will be included as explanatory variables into
the hierarchical linear models.

Ethical approval

The Medical Ethical Committee of the University Medical
Center in Groningen has assigned ethical approval for the
study (METC nr 2009.320).

Discussion

The current study investigates the efficacy of SST for
children with ASDs in the age of 10-12 years. Focusing
on the limitations in knowledge so far, the study also in-
vestigates generalization of learned skills, long term effi-
cacy, and the influence of parent and teacher involvement
in an RCT in a non-US group of 120 children.
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Strengths and limitations

The random assignment of children to one of the treat-
ment conditions or the care-as-usual condition is
an important strength of the study. With this design,
the two treatment conditions can be compared to the
care-as-usual condition and to each other. A detected
improvement of efficacy can thus be controlled for
development over time. A second important strength
of the study is that this is the first study on SST to in-
clude a follow-up assessment one year after start of the
training in the treated as well as in the control condi-
tion. With this follow-up, the long term effect of the
SST can be examined. Another strength is the fact that
many measures are incorporated in the study, amongst
which standardized, international instruments. This
may give insight into efficacy at various levels: from
specific behaviours and skills to general social function-
ing in school. Furthermore, if one or both of the inter-
ventions show to be effective, the measures may help
evaluate why some children improve and others im-
prove less or not at all. Additionally, as recommended
in previous studies [6,7,23] the current study has a
large sample size (120 participants), in a homogeneous
age range, uses a manualized protocol, takes place out-
side the United States, and involves multiple infor-
mants {parents, teacher and child}.

A limitation of the study is that only the first assess-
ment could be blinded. During the interventions (or
care-as-usual) and at the second and third assessment
all therapists, most interviewers, some observers, all
children, all parents, and all teachers knew the treatment
condition. Future research should aim at blinded inter-
viewers and observers, however, this is very difficult in
the setting of the current study as it will be in many
other settings.

Implications for practice

Many parents ask for an SST for their child when they
have received an ASD diagnosis and have learned about
symptoms and forms of treatment. Additionally, many
health care institutions provide SSTs because clinical im-
pression indicates that such a treatment is valuable for a
child with ASD. Due to the time-consuming character of
SSTs for children, parents, and therapists it is very im-
portant to evaluate whether these trainings are effective
and if 50, for whom.

Additionally, in some of the SSTs parents and teachers
are involved on top of the child sessions. In that case,
they also invest their time, so information is needed on
the added value of their participation for the efficacy of
an SST and generalization of learned skills. Before the
start of the current study, SSTs were already given in the
participating child mental health centers, so the results
of this study can be implemented directly.

Page 12 of 13

Trial status

Participant recruitment started in May 2010 and was fin-
ished in September 2013, Currently, in May 2014, all
participants have been randomized and completed as-
sessments at Tl and T2. The measurements in the last
groups for T3 will take place in summer 2014.
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Abstract

Children with attention-deficithyperactivity disorder {ADHD) often encounter problems in social interactions with peers and
are confronted with peer rejection and social isolation. The most common approach to social problems in children is social skills
training. This intervention concept represents a variable mixture of cognitive-behavioral intervention elements. In this article the
outcome of social skills training (SST) for children with ADHD is reviewed. Four experimental SSTs are detected and analyzed for
potential mediators and modcrators of treatment efficacy. Candidate mediators (social cognitive skills, parenting style and
medication-induced reduction of key symptoms) are discussed within an empirical and theoretical context. Candidate moderators
(subtype, comorbidity, gender and age) are evaluated for their empirical support. It is argued that, although fragmented, there is
ample evidence and knowledge to adapt the SST-paradigm towards the specific needs of children suffering from ADHD and to
guide future research towards more effective, “well established” interventions.
© 2006 Elsevier Ltd. All rights reserved.

Keywords: ADHD; Children; Social skills trmiming; Review; Moderators; Mediators

1. Introduction

Children with attention-deficit’hyperactivity disorder (ADHD; American Psychiatric Association, 1994)
persistently display levels of activity that are far in excess of their age group; they are unable to sustain attention,
interest, and persistence to tasks as well as to interactions with peers, and their self-regulation lags far behind
expectations for their developmental level. Children with ADHD often suffer from comerbid disorders, such as
oppositional-defiant disorder, conduct disorder and internalizing disorders (Barkley, 2003).

Children with ADHD are very likely to be impaired in the social, academic, familial, and, tater, occupational domains
of life (Barkley, 2003, for an extensive review). Among the diverse symptom pictures evidenced by children with
ADHD, severe social incompetence and peer relationship difficulties play a prominent role (Kolko, Loar, & Sturnick
1990; Landau & Moore, 1991; Pelham & Bender, 1982; Van der Oord et al., 2005). In the DSM 1V (APA, 1994), these
problems are characterized as frequent shifts in conversation, not listening to others, initiating conversations at
inappropriate times, frequently interrupting or intruding on others, and clowning around. Also, children with ADHD
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E-mail address: g.m.debooizuva.nl (G.M. de Boo)
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display high rates of off-task, disruptive, noisy and rule-violating behavior (Landau & Moore, 1991} making them
vulnerable to social rejection (Guevremont & Dumas, 1994). It takes normal children about 30 min and a few social
exchanges to classify the child with ADHD as disruptive, unpredictable, and often also aggressive and to react to them
with criticism, rejection and withdrawal (Milich & Landau, 1982; Pelham & Bender, 1982; Pelham & Milich, 1984).
Bagwell, Molina, Pelham, and Hoza (2001) found that the social problems in children with ADHD are still highly salient
in adolescence.

Adequate social functioning and healthy peer relationships are considered a primary condition for children’s optimal
development (Parker & Asher, 1987). In general, social impairment is a significant predictor of an adverse long-term
outcome in adolescence (Greene, Biederman, Faraone, Sienna, & Garcia-Jetton, 1997; Greene et al., 1999). Therefore,
social incompetence is a serious debilitating condition.

In answer to the pressing need for intervention, social skills training (SST) has become a widely accepted treatment
in clinical practice (Mrug, Hoza, & Gerdes, 2001; Nixon, 2001}, SST has been demonstrated to be effective in
improving social functioning for aggressive and antisocial children (Webster Stratton, Reid, & Hammond, 2001).
However, for children with leaming disabilities, children with ADHD and children with intemalizing disorders results
are less positive and mixed (see Fomess & Kavale, 1996; Kolko et al., 1990, Tiffen & Spence, 1986). Researchers have
not found compelling evidence that social skills learned in treatment, generalize to the home and the classroom (DuPaul
& Eckert, 1994), and long-term effects have not been established (Beelman, Pfingsten, & Losel, 1994}, Pfiffner and
McBumett (1997) stated that for children with ADHD there is a lack of controlled outcome studies and that it is
doubtful whether SST is an effective treatment for their social difficulties.

The aim of this article is to review SST-outcome studies for children with ADHD, which are published after 1994.
First, we will g¢valuate SST-outcome studies. Second, we will analyse efficacious treatments to detect mechanisms
(mediators) that are hypothesized to cause therapeutic change. Third, the treatment-outcome studies will be analysed
for factors that are hypothesized to moderate therapeutic change. Moderating factors and mediating mechanisms will
then be discussed in the context of empirical evidence and theories about the nature and causes of social problems in
children with ADHD. Finally, directions for clinical practice and future research will be discussed.

2. Methed

In this review we follow the guidelines provided by the Division 12 (Clinical Psychology) Task Force on Promotion
and Dissemination of Psychological Procedures (1995) to determine efficacy status of an intervention. An SST is ‘well
established” if its efficacy is supported by two independently conducted randomized controlled trials (RCT), if the SST
proved superior to active control conditions, and if the SST has been manualized. An SST can be labeled ‘probably
efficacious’ if two RCTs have proven its efficacy by comparing the SST to a waiting list condition or when the SST
proved efficacious in only one RCT compared to an active control condition. SSTs that do not meet these standards are
considered to have an experimental status.

The computer databases, PsycInfo and Medline, were used for a search with the keywords: social competence,
social skills, and social behavior in combination with ADHD and intervention and efficacy/effectiveness. Next, we
scrutinized reference lists and bibliographies from research reports and used several keyword search routines to identify
other group comparison studies. The following criteria for inclusion were applied: (1) studies were published between
January 1, 1995, and January 1, 2005, (2) children had a primary diagnosis of ADHD, (3) the SST was described in a
manual, (4) the treatment content focused on social functioning, (5) the treatment outcome could be related to the SST.
This last criterion resulted in the exclusion of multimodal intervention programs in which the SST was part of a variety
of empirically based behavioral components as in the Summer Treatment Programs of the MTA study (see MTA
Cooperative Group, 1999; Pelham et al., 2000). Although multimodal treatment programs of ADHD are excluded in
our review their results will be discussed if relevant to the social incompetence of children with ADHD. If SST was part
of a multimodal treatment, but the specific effects of the SST could be examined (as in the study by Abikoff et al,,
2004), the study was included in the present review.

3. Results

No review articles on SST in children with ADHD were found. Six intervention studies were selected, which
are summarized in Table 1. All studies used a controlled design, gave a detailed description of the population and
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Table 2
Type of mterventions m SST outcome studies for children with ADBD
Didactic methods  Skills Cognition Emotien Parents/Teachers
Abikoft et al., modeling basic social skills problem reinforcement strategies
2004* solving
role-play getting along with daily school report card
others
video- conversation skills
interaction analysis
Active contro] no social skills
training
Tasks and play
with peers
Tutty et al., 2003 modehing listening skills anger expression of psycho-education
management
group feedback friendship skills self control feelings video demonstration
and discussion
role-play self esteem supporting fnendship
video
demonstration
homework
Antshel and Remer, instruction sharing perspective recognizing anger psycha cducation about:
2003 taking course methods skills
modeling assertiveness problem controlling anger homework support
solving
role-play giving and
receiving
compliments
coaching give and receive
complaints
homework accepling negative
CONsSequences
Miranda and Presentacion, discussion self-instruction problem recognizing own
2000, ** skills® solving feelings
medeling relaxation reflecting on recognizing feclings of
techniques consequences  others
behavioral recognizing identification of anger
contingencics thoughts cues
psychao- calming self identification of anger control
education statements thoughts of
others
role-play
Pfitfner and McBumett, instruction playing together problem recognizing emotiens
1997 getting along skills solving psycho education

about:

symbolic and in  accepling dealing with feelings course content

vivo modeling consequences

role-play assertiveness dealing with anger type of skills

rehearsal handling reinforcement
provacation techniques

Frankel et al_, 1997 behavior conversation evaluation of child’s

rehearsal techniques hemework

coaching playing psycho-education
together/getting along about: course skills

homewerk giving complimenis

and criticism

applied interventions according to a treatment manual. Five studies reported positive treatment effects for the SST.
In the Abikoff et al. (2004) study positive outcomes were atiributed to methylphenidate and not to the SST. None
of the efficacy studies were replicated either by an independent research team or by the same investigators. Thus,
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Table 2 (continued)

Didactic methods  Skills Cognition Emotion Parents/Teachers

reinforcement: negotiating and reinforcement

verbal and token  persuasion skills techniques supporting
play dates

change activities
supporting play dates
handling teasing
handling confrontations
with adults

coaching play of others
handhing unjustified
criticism

*AbikolT et al. (2004): adaptations of Getting Along With Others; Teaching Social Effectivencss to Children Program (Jackson, Jackson, & Monroc,
1983), ACCEPTS Program {Walker et al , 1983).

**Miranda and Presentacion (2000); Stop and Think program (K.endall =1 al . 1980); adaptation of anger control techniques (Braswell & Bloomquist,
1991).

none of these interventions can be classified as “well established” (Task Force on Promotion and Dissemination
of Psychological Procedures, 1995). The aforementioned interventions can also not claim to be “probably
efficacious” for various reasons. In two studies (Frankel, Myatt, Cantwell, & Feinberg, 1997; Miranda &
Presentacion, 2000), it is not clear whether participants were randomly assigned. Three S8Ts were tested in
studies that used a waiting list control condition (Antshel & Remer, 2003; Frankel et al, 1997; Pfiffner &
McBumett, 1997) and no active control condition. In the study by Tuity, Gephart, and Wurzbacher (2003)
specific social outcome indices are absent. So from this study it cannot be concluded if the SST is efficacious in
improving social competence. Therefore, the SSTs all carry an “experimental” status. Before we tum to an
analysis of the treatment contents there are some issues to address. The studies reported in this review are
difficult to compare, as they not only differ in treatment content and treatment intensity, but also in research
focus, Abikoff et al. investigated the additive effects of psychosocial treatments (including 5S8T) to
methylphenidate and found equally positive effects in all conditions. These positive effects were attributed to
the common factor: methylphenidate. Tuity et al. compared the SST results of different subtypes of ADHD and
found no differences in efficacy between children with ADHD-I (predominantly inattentive type) and ADHD-C
{combined type). Antshel and Remer made similar comparisons and added a group of children with comorbid
ODD. They found that children with ADHD-I profited more from the SST than children with ADHD-C. Moreover,
for children with comotbid ODD results were less positive than for children with ADHD without comorbidity. Also
in the study of Frankel et al. treatment-outcome was compared for children with ADHD and ADHD/ODD. As no
interaction effect between group and diagnosis was found, the authors concluded that all participants improved as a
result of the treatment. Miranda and Presentacion aimed to examine the additive effect of an anger control
intervention for children with ADHD and comorbid ODD. They compared two active treatments, SST only and
SST plus anger control treatment. Both treatments were effective, but the combination treatment was more effective
for children with ADHD/QDD. In the Pfiffner and McBurnett study, the focus was on the additive effect of a
parent training and it was found that the SST only and the SST plus parent training yielded similar positive results.

It can be concluded that in four studies (Antshel & Remer, 2003; Frankel et al., 1997; Miranda & Presentacion,
2000; Pfiffner & McBumett, [997), SST improved aspects of social functioning in children with ADHD. The SSTs in
these four efficacy studies have an experimental empirical status. Considering the need for well-established SST for
children with ADHD much can be gained by adapting research designs (randomization, active control conditions and
relevant outcome measures) and replication of promising studies. Next to that, impact of SSTs can improve by
combining the most effective treatment components. In the next paragraph we will analyze the S8Ts and deduct what
components are shared and pessibly related to positive social outcomes.

Table 2 summarizes components of the SSTs that are evaluated in the studies reviewed above. The SSTs of Antshel
and Remer (2003), Tutty et al. (2003), Miranda and Presentacion {2000), and Pfiffner and McBumett (1997} contain a
variety of interventions encompassing behavioral (i.e., social skills training), and cognitive behavioral elements (i.e.,
problem solving, recognizing and dealing with emotions). The SST of Frankel et al. (1997) and Abikoff el al. {2004)
both contain mainly behavioral techniques. Frankel et al. found skills training efficacious for all participants, i.e.,
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children with and without ADHD and children with and without comorbid ODD. This finding is contrary to the
outcome of the studies of Miranda and Presentacion and of Ansthel and Remer. These studies found differential effects
of the SST for ADHD-subgroups and comorbidity (see Table 1.}.

Parents were involved in all reviewed SSTs, except in the study of Miranda and Presentacion. Parent programs
contained psycho-education and information about the children’s treatment. Two parent programs also focused on
stimulating friendships with peers. Only Pfiffner and McBumett (1997) explicitly evaluated the efficacy of parent
interventions. They reported limited additive effects (more positive effects on some teacher ratings) (see Table 1.).
Apart from marking a daily report card (Abikoff et al., 2004) teachers were nol involved in the SSTs of this
review.

In conclusion, four efficacy studies (Antshel & Remer, 2003; Frankel et al., 1997; Miranda & Presentacion, 2000,
Pfiffner & McBumeti, 1997) found positive effects of SST for children with ADHD, and these interventions have an
experimental empirical status. The SST in three studies (Antshel & Remer, 2003; Miranda & Presentacion, 2000,
Pfiffner & McBumett, 1997), was a multi-component program. The behavioral intervention (skills training) of the
Frankel ct al. (1997) study also yielded positive, yet undifferentiated, results in a mixed diagnosis population. From this
review we cannot deduct what the necessary components are of effective SSTs for children with ADHD. This
knowledge is, however, crucial for the development of “well-established” treatments (Kazdin, 2000). Mechanisms of
change are based upon a theory about the causes of the problem and/or the way problems are maintained. Therefore, in
the next paragraph, we will relate the SST components (see Table 2) to their conceptual base.

4, Conceptual basis of SST components

Social problems can be viewed as the result of inadequate performance on developmental social tasks such as
“interacting with peers.” This inadequate performance can be labeled as “sccially incompetent” (Dodge, 1985;
Gresham, 1986). According to the social skills deficit model a socially incompetent child lacks the appropriate skills to
perform adequately on a given social task. From a treatment perspective this implies that a socially incompetent child
needs a social skills training, Within the skills approach, a distinction has been made between acquisition deficits and
performance deficits (Gresham, 1997). Children with an acquisition deficit lack particular skills in their behavioral
repertoire, Children with a performance deficit possess adequate skills but fail to apply them in specific social
situations.

The social skills deficit model covers the behavioral part of social incompetence. There is, however, also a
wide range of cognitive and emotional factors that determine social responding (see Spence, 2003). The cognitive
approach to social incompetence focuses on maladaptive and irrational thought processes underlying incompetent
social behavior. Errors in different phases of social information processing (e.g., encoding of cues, interpretation,
response generation and selection, and evaluation of the response) have been linked to social incompetent and
inappropriate behavior (Crick & Dodge, 1994). For example, aggressive boys have been found more likely to
attribute hostile intentions to a neutral actor (Orobio-de-Castro, Veerman, Koops, Bosch, & Monshouwer, 2002)
and are more confident to respond with an aggressive action than nonaggressive boys. Kendall and Morris (1991)
argue that it is important to differentiate between cognitive deficencies (such as the failure to activate planned
and systematic thinking, typical for children with ADHD) and cognitive distortions (e.g., hostile attribution of
intent described above for aggressive children), Examples of cognilive interventions are “problem solving”
interventions based on the work of Spivack and Shure (1974), the *“problem solving” theory of D’'Zunlla and
Goldfried (1971), and the self-control and stress inoculation approaches which originated from the work of
Meichenbaum (1977).

The question is how these conceptualizations of social problems are related to conceptualizations of the social
problems of children with ADHD. Starling with the social skills deficit model, this model does not seem to fit the
extensive variation in clinical symptoms in the ADHD population. Wheeler and Carlson {1994) suggested that children
with ADHD are well able to perform social skills, but fail to do so in specific situations. Their performance deficits
result from a range of affective factors, cognitive deficits, or from competing/interfering problem behaviors such as
inattention and impulsivity. Thus, the social skilis deficit model is too limited to represent the social problems in
children with ADHD and, consequently, the skills training approach also well.

Cognitive factors may play an impoertant role in understanding social inadequate and inappropriate behavior.
However, little is known about the cognitions involved in social incompetence in ADHD. Matthys, Cuperus, and Van
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Engeland (1999) investigated social information processing variables in children with ADHD and found that they
encoded fewer cues in social situations and generated fewer responses to video-cued social situations compared to
normal children. The children with ADHD and comorbid ODD/CD tended to select more aggressive responses than
normal controls and were also more confident that they would be successful in performing this anticipated aggressive
reaction. Whalen and Henker (1985) found ADHD children to perform as well as normal controls when they had to
cvaluate the effectiveness of solutions for hypothetical social problems. However, the children with ADHD performed
less effectively when they had to generate their own solutions. Mehick and Hinshaw (1996) found that the social goals
of ADHD and normal boys differ, in that the ADHD boys, particularly those with high levels of aggression, tended to
seek domination and ‘trouble-making’ to a greater extent than normal control boys. It appears that children with ADHD
make specific cognitive errors in various stages of social information processing calling for cognitively based
therapeutic approaches to their social problems.

Emotional factors play a crucial role in social interactions. Emotional deregulation is hypothesized to be
responsible for the disruption of the smoothness of the ongeing stream of social interactions, reciprocity, and
cooperation (Whalen & Henker, 1992). Barkley has introduced a model that conceptualizes ADHD as a deficit in
behavioral inhibition, leading to dysfunction in executive neuropsychological abilities such as emotion-regulation.
The executive system may have evolved to support social activities such as reciprocal exchange and altruism,
imitation and vicarious learning, self-sufficiency and innovation, and social self-defense (Barkley, 2001). High and
low levels of emotional expressivity can be associated with reactive and effortful control. The latter two are key
concepts in developmental psychopathology theories. Reactive control is thought to have a biological basis and is
an aspect of temperament. The development of effortful control is linked to the development of conscience and
empathy and to psychopathology and maladjustment (e.g., ADHD} (Eisenberg, Fabes, Guthrie, & Reiser, 2000;
Kochanska, 1997; Kochanska, Murray, & Harlan, 2000; Krueger, Caspi, Moffitt, White, & Stouthamer Loeber,
1996; White et al.,, 1994). Effortful control, self-control and emotion regulation are therefore conceptually closely
related to theories about social dysfunction in ADHD, and to the key mechanisms in stress-inoculation lraining,
problem solving and self-regulation interventions.

In conclusion, cognitive behavioral interventions (problem solving, emotion regulation, and self control} are linked
by theory and empirical evidence to the specific social inadequacies accompanying ADHD.

5. Candidate mediators

In this paragraph we will discuss what processes possibly mediate therapeutic change in SST. Technically, a
potential mediator has to be measured during treatment, must correlate with treatment choice and has a main or
interactive effect on the outcome (see Kraemer, Wilson, Fairburn, & Agras, 2002). Mediators should be measured
during the course of SST or should reflect change in the target behavior during the period of intervention. In none of the
reviewed studies an analysis of mediating mechanisms was performed. Therefore, we will analyze the components of
SSTs that were found to be effective in this review to detect potential mediators.

5. 1. Improved social cognitive skills mediate improved peer relations

The main focus of all SSTs is improving social behavior through the training of social skills. The skills training is
part of all SSTs in the present review. Children with ADHD may not profit from skills training in the way other socially
incompetent children do. In children with ADHD, the social problems not merely result from lack of social and
problem-solving skills, but rather from a failure to perform those social skills when needed (Wheeler & Carlson, 1994),
This performance failure may be caused by emotional deregulations and the inability to control boisterous and
aggressive behavior. Support for this notion comes from the finding that SST was more effective for the ADHD-I group
than for the ADHD-C group {Anishel & Remer, 2003). The ADHD-I group (with its key symptom inattention} is
thought to suffer from skill knowledge deficits rather than from performance deficits (Wheeler & Carlson, 1594) but
their social behavior is not determined by hyperactivity and lack of emotional control. So this subgroup could profit
more from skills-interventions than the ADHD-C group. The hypothesis that the underlying mechanism of social
problems in all children with ADHD is a lack of skills (i.e., social skills, problem solving skills) needs specification.

Theory and empirical data— Bierman and Welsh (2000) conceptualize social competence as an organizational
construct that reflects the child’s capacity to integrate behavioral, cognitive, and affective skills to adapt flexibly to
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diverse social situations. The rationale of SST is that improved social competence will result from leamning more
adequate social behavior. This behavior in return will be reinforced by the positive reactions of peers, leading to an
increase in socially adapted behavior. However, this response-reinforcement cycle can be expected to take time and
persistence and both might be a problem for children with ADHD. Children are not likely to provide contingent
positive reinforcements to each other. For children with ADHD it has been found that reinforcements for desired
behavior need to be applied immediately and explicitly in order to be effective. Moreover, it is quite possible that the
supposed reinforcement mechanism is counteracted by the so called “wake effeet” (Taylor, 1994). This effect refers to
the finding that it may take a year or longer for children to undo a bad reputation and it might take a long time before
socially adequate behavior is met with positive peer reactions. Overall, the social skills-deficit theory for social
incompetence seems to have little in common with recent theories and knowledge about ADHD. Self-control in general
and the control of aggression specifically (key mechanism in the stress-inoculation, problem solving and self-
regulation interventions) are conceptually more clearly related to theories about social dysfunction in ADHD (see
paragraph on conceptual basis of SST and social problem of ADHD) than the social skills-deficiency theory.

3.2, Effective parenting mediates socially competent behavior

Another potential mediator of SST outcome is the style parents use to discipline their children. In five of the seven
intervention studies in this review some form of parental involvement was stimulated, Antshel and Remer (2003)
included three parent sessions in which parents were provided with information about their child’s SST and were
instructed in guiding their child’s homework completion. In the Frankel et al. (1997} study SST was combined with 12
parent sessions. In these sessions, parents were educated about ADHD and the contents of the SST of their children and
they were taught contingency-management techniques to influence their child’s behaviour at home. Reinforcement
strategies were also part of the interventions in the Abikoff ct al. (2004} study. Only in the Tutty et al. (2003) study
parents were encouraged directly to stimulate friendships. In none of the studies reviewed was the possible additional
value of the parental involvement assessed. Only Pfiffner and McBumett (1997) investigated the additive value of
parental programs by comparing a SST-child-only with a SST-plus-Parent-Mediated-Generalization-program. They
found no differences in efficacy between the two programs. In fact the results were slightly more positive for the SST-
child-only group (see also Barkley et al., 2000). Hinshaw et al. {2000) undertook a hypothesis-driven approach to
mediator analyses in the MTA-study, positing that improvement in parenting style during the course of active child-
intervention would mediate improvement in social skills and school-related extemnalizing behavior. Negative and
ineffective discipline and positive parenting factors showed significant improvements as a function of MTA-treatments.
The effects of the combined medication and behavioral treatment were positive for (teacher-reported) social skills and
were mediated by reductions in negative and ineffective parenting (Hinshaw et al., 2000). The empirical evidence that
parental disciplinary style and reinforcement strategies are working mechanisms in SST is lacking, but in a more
comprehensive intervention program (for MTA treatments, see MTA, 1999) parental discipline style was mediating the
positive effects on social behavior.

Theory and empirical data—The main reason to involve parents in SST is to stimulate parents to assist and
encourage the child to practice the newly leamed skills outside the therapy room. The rationale is that parents can
provide direct and on-the-spot reinforcements for adaptive social behavior (Barton, Brulle, & Repp, 1986) and
consequently, more socially adaptive behavior will mediate peer acceptance. Therefore, the hypothesized mediating
mechanism is that enhanced parental effectiveness in contingency management of socially adaptive behavior will
ultimately lead to an improvement in social contact with peers. However, it might be that the quality of the parent—child
relationship itself serves as a ground for the child’s social relationships with others. Interactions between parents and
children with ADHD are influenced by the child’s disruptive behavior. Negative parent—child interactions have been
found predictive of conduct problems in school and society (Anderson, Hinshaw, & Simmel, 1994).

Negative child—parent interactions are observed already in preschool children with ADHD (Cohen, Sullivan,
Minde, Novak, & Keens, 1983; DuPaul, McGoey, Eckert, & VanBrakle, 2001). With increasing age, degree of
conflict in parent—child interactions lessens, but conflicls remain into later childhood (Barkley, Karlsson, & Pollard,
1985; Mash & Johnston, 1982) and adolescence (Barkley, Anastopoulos, Guevrement, & Fletcher, 1992; Barkley,
Fischer, Edelbrock, & Smallish, 1991; Edwards, Barkley, Laneri, Fletcher, & Metevia, 2001). Presence of comorbid
ODD is associated with the highest levels of interaction conflicts between parents and their affected children and
adolescents (Barkley et al., 1991, 1992; Edwards et al., 2001; Johnston, 1996). The social exchanges of children with
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ADHD are characterized by coercive patterns. Children with ADHD seem to “force” others by their disruptive and
intense behavior into negative social exchanges. It has been demonstrated that the primary direction of effects within
this interaction is from child to parent rather than the reverse (Fischer, 1990; Mash & Johnston, 1990). The same
phenomenon has been observed in interactions with teachers and with peers (Whalen, Henker, & Dotemoto, 1980).
Hinshaw, Zupan, Simmel, Nigg, and Melnick (1997} investigated the predictive influence of maternal parenting
beliefs on sociometric ratings for children with ADHD. They found that authoritative maternal beliefs were predictive
of positive peer regard. Authoritative beliefs involve clear, firn structuring and limit setting in the presence of
warmth and responsiveness (Maccoby & Martin, 1983). In early attachment models sensitivity and responsiveness of
parents/care givers are perceived as precursors of models of interpersonal relationships (Sroufe, 1986}). Hinshaw and
Melnick (1995) proclaim beneficial effects of authoritative parenting on the child’s development of emotion
regulation abilities. Thus, parenting style might be an important mediator in social outcomes in ADHD (see Hinshaw
et al., 1997),

Obviously, parenting style encorpasses more than parental effectiveness in reinforcing socially adapted behavior
and supervising homework assignments. More comprehensive therapeutic approaches to ameliorate the quality of
parent—child relationship might be more effective in influencing the social behavior of the child with ADHD.

5.3. Medication effects mediate socially adaptive behavior

The most powerful mediator of treatment outcome within the social realm might well be stimulant medication, as
stimulant treatment reduces negative social behaviors (Hinshaw, Henker, Whalen, Erhardt, & Dunnington, 1989;
Klein et al., 1997; Whalen, Henker, Collins, McAuliffe. & Vaux, 1979). These negative social behaviors can be
directly related to the core symptoms of ADHD (Greene et at., 1996). Omnibus findings indicate that psychosocial
treatments work for children and adolescents with externalizing disorders, but for ADHD, the preponderance of
evidence points to the superiority of pharmacologic over psychosocial treatments, at least in terms of immediate
reduction of core symptoms {(Hinshaw, Klein, & Abikoff, 2002; MTA Cooperative Group, 1999). By administering
stimulant medication the negative, talkative and generally excessive behavior of children is positively influenced. In
return positive effects on directive and negative behavior of parents have been documented (Barkley & Cunningham,
1979; Barkley, Cunningham, & Karlsson, 1983; Danforth, Barkley, & Stokes, 1991; Humphries, Kinsbourmne, &
Swanson, 1978).

In the recent study by Abikoff et al. (2004), included in this review, 103 children with ADHD were assigned to three
treatment conditions: methylphenidate alone, methylphenidate plus multimodal psychosocial treatment including SST,
and methylphenidate plus multimodal psychosocial treatment in which the SST was replaced by an attention control
treatment. Children in all treatment conditions improved over time on parent and teacher ratings of social functioning.
There were no advantages for the group that received combined psychosocial treatment including SST and
methylphenidate. These results are in line with the overall conclusions of the MTA-study (MTA Cooperative group,
1999). Both the Abikoff et al. study and the MTA-study showed a robust impact of methylphenidate condition, while
intensive behavioral psychosocial treatment, including SST, did not add towards this effect. However, when the
combined treatment methylphenidate-behavioral treatment was compared to intensive behavioral treatment alone, the
combined treatment proved superior on teacher-rated social skills and parent—child relations (MTA Cooperative group,
19499) and on measures of good sportsmanship and peer negative nominations (Pelham et al,, 2000). In the Abikoff et
al. study there was a robust impact of methylphenidate in reducing negative social interactions, including negative
interactions initiated by the treated children and those directed towards them. Children with ADHD and comparison
children did not differ significantly on rates of positive social behavior at any point. Also, Whalen and Henker (1985}
found that children with ADHD were similar to their peers with regard to the frequency of positive behavior such as
cooperative play and positive verbal exchanges. Abikoff et al. suggest that measures of positive social behavior do not
reflect social impairment of children with ADHD, because they do not lack positive social skills but excessively
express disruptive behavior. In a study by Whaten et al. (1987), twenty-five boys with ADHD received a placebo or
methylphenidate. In this study an improvement of the child’s social status within his peer group was found. The
improvement was medication-dose responsive. However, it was reported that improvements did not normalize peer
appraisals.

Hinshaw et al. (1989) found that methylphenidate was effective in reducing noncompliance and physical and
verbal aggression for boys with ADHD, but found no increases in necutral and positive social behavior. Smith et al,
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{1998) assessed the social behaviors of 49 adolescents with ADHD during a Summer Treatment Program combining
methylphenidate and psychosocial treatment. Multiple domains of social behavior were assessed within a
psychosocial program containing classroom and study activities, therapeutic recreation, job periods and social skills
and problem-solving training. After two weeks, methylphenidate was added to this comprehensive treatment
program. Overall, there was a statistically significant positive effect of the medication on all social outcome measures
over and above the initial improvements on social behavior as a result of the two weeks Summer Treatment Program.

In general, stimulant medication has been shown to improve the social behavior of children with ADHD in
numerous short-lerm investigations (Hinshaw et al., 1989}, It remains unclear, however, whether the positive effects
measured on questionnaires and behavioral observations are reflected in enhanced peer acceptance and in better quality
friendships. Moreover, it is not known whether improvements remain stable over time and what the effects on social
behavior are when medication is terminated and core symptoms return.

Theory and empirical data—Genetic and neurological factors play an important role in the etiology of ADHD
(Barkley, 2003). Neuropsychological theories of ADHD aim to describe functional brain deficits that underlie
symptomatic behavior. These theories guide investigations of etiology as they provide links between behavior,
cognitive processes and mechanisms, and neural systems (Zametkin & Rapoport, 1987). Neuropsychological theories
of ADHD focus on executive functions and behavioral inhibition located in the frontal lobes of the brain.
Neuropsychological tests of frontal lobe dysfunction are in general inconclusive about the cognitive and behavioral
sequelae, except for what Nigg (2001, 2003) called “executive inhibition” and “motor inhibition.” Barkley’s (1997b)
“behavioral inhibition” model of ADHD assumes that deficits in executive neuropsychological abilities {working
memory, self-regulation of affect, motivation, and arousal) underlie behavioral deficits and disruptions in socializing. A
link is assumed between executive functions and self-control (i.e., self-regulation and goal-directed behavior). Barkley
(1997a) and colleagues (Barkley, DuPaul, & McMurray, 1990) propose that children with ADHD lack self-control and
have a problem with regulating their emotions. There is some evidence that individuals who are either very high or very
low in emotional expressivity are likely to be perceived by others as socially unskilled (Gottman, Katz, & Hooven,
1997; Halberstadt, Denham, & Dunsmore, 2001).

Self-regulation is also a key concept in the study of temperament in children. Regulatory processes such as
approach, avoidance, and attention serve to modulate the reactivity of the individual (Rothbart & Derryberry,
1981). Reactivity represents a core feature in temperament medeling (Shiner, 1998). Nigg et al. (2002) found
support for a relation between effortful control (a temperamental control system, Rothbart and Ahadi, 1994) and
inattention—disorganization (ADHD symptoms). Nigg, Goldsmith, and Sachek (2004) stated in a recent review
article on the relationship between child temperament and ADHD, that existing evidence consistently suggests that
effortful control is a primary temperament domain involved in vulnerability to ADHD. The hypothesized neural
substrate of effortful control is the same anterior prefrontal cortical region implicated in executive control and in
ADHD (Barkley, 1997a). Effortful control is observed to develop in the second through fourth year of life
(Rothbart & Ahadi, 1994). The development of effortful control is theoretically interesting, as it has been linked to
the development of social behavior. The concepts of emotional regulation (inhibition theory, Barkley et al., 1990)
and effortful control (temperament theory, Kohnstamm, Bates, & Rothbart, 1989} therefore appear closely related.
Both concepts provide a framework for understanding social problems in children with ADHD. Both concepts
assume a neurological basis and offer a way to explain psychopharmacological effects on social behavior in
ADHD.

6. Candidate moderators

We have discussed processes, which may be involved in therapeutic change in SST interventions. In this
paragraph we now will focus on factors (moderators) that influence treatment outcome. A moderator occurs prior to
randomization and is a variable that alters the magnitude or even direction of the relationship between two other
variables. If a baseline variable is differentially associated with treatment response across conditions, it serves as a
moderator. A moderator can identify subpopulations with possibly different causal mechanisms or different courses
of illness. Moderators can provide information to guide future restructuring of diagnostic classification and
indications for treatment (see Hinshaw et al., 2002). In the 8ST-outcome literature we have reviewed, four potential
moderators have been noted: ADHD-subtype, comorbid disorders, gender and age. These will be discussed in the
following paragraphs.
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6.1. Subtypes

Since the ADHD population is marked by a large variation in clinical symptoms, attempts to create more
homogenous subgroups have resulted in three ADHD subtypes consolidated in the DSM-TV (APA, 1994); ADHD
predominantly inattentive type (ADHD-I}; the hyperactive and impulsive children without gross inattention
(ADHD-H-I) and the combined ADHD type (ADHD-C). Social skills deficits are expected to vary across these
subtypes. Antshel and Remer (2003) compared the effects of SST in diagnostically homogeneous and
heterogeneous ADHD groups comprising children with ADHD-1 and ADHD-C. Their preliminary results
indicated that differences in clinical symptoms (I: inattention-only versus C: hyperactivity, impulsivity and
inattention combined) moderated treatment outcome. The authors hypothesized that children with ADHD-I would
benefit more from SST as they are less driven by oppositional defiant behavior, emotional regulation difficulties
and performance deficits. Their results showed that children with ADHD-I indeed demonstrated a greater
improvement on a measure of assertion than children with ADHD-C at post-treatment and follow-up assessments.
In the study of Tutty et al. (2003), no differential treatment effects were found between ADHD-I and ADHD-C.
However, as mentioned before, this study did not report results on social outcome measures and is therefore of
limited value to this review.

Wheeler and Carlson (1994) suggested that children with ADHD-C merely show social performance deficits,
whereas children with ADHD-I show deficits in both social performance and social knowledge. A child suffers
from acquisition deficits when it lacks particular social skills in its behavioral repertoire. It suffers from
performance deficits if it can perform the skill, but fails to do so in specific situations. As discussed above,
performance deficits may result from a range of affective factors, cognitive deficits or distortions, or from
competing/interfering problem behavicrs. Inattention and impulsivity are such interfering problem behaviors that
are presumed to mediate social knowledge deficits and performance deficits (Nelson and Hayes, 1979, as cited in
Gresham, 1988). Maedgen and Carlson (2000) found that children with ADHD-C were less popular than normal
controls, whilst children with ADHD-I were not. Parents of children with ADHD-I, however, rated the social
performance of their children as more deviant compared to the ratings of children with ADHD-C. The ADHD-I
children did not differ from normal controls on indices of emotional regulation and their behavior might therefore
be less disruptive.

This would be in line with Barkley's (1997a) hypothesis that children with ADHD-1 are not characterized by an
inhibitory deficit. Based on these results, their social functioning appears more characterized by passivity and
inadequate social knowledge (acquisition deficit) than regulatory deficits such as aggression. Recently, Santosh and
Mijovic (2004) assembled seven aspects that cover social impairment and social interaction in a group of children
and adolescents with the diagnosis Hyperkinetic Disorder (the ICD-10 diagnosis of ADHD). By conducting a
factor analysis, two subtypes of secial impairment could be distinguished. One subtype, ‘Relationship difficulty,’
was characterized by significant difficulties of the child relating to his family members and adults. This factor was
associated with conduct disorders, affective symptoms and environmental stressors. The second subtype, ‘Social
communication difficulty,” was associated with speech and language problems, repetitive behavior and
developmental difficulties, e.g., social communication difficulties commonly seen in autistic spectrum disorders.
Santosh and Mijovic propose a resemblance between their ‘Relationship Difficulty’-subtype and the social skill
performance deficit in the Gresham model (1988) (see paragraph “conceptual models of SST”). The social
communication difficulty resembles the acquisition/skills deficit in Gresham’s model.

Few, if any, studies have specifically addressed subtype as an independent variable in intervention research (Phifiner
& McBumett, 1997). According to Gresham, Sugai, and Horner (2001) most SST studies deliver a treatment with an
almost complete disregard for the types of social skills deficits children may have. They conclude that most research
fails to acknowledge whether children actually need to be taught the skills which are offered to them in standardized
SST (Forness, Kavale, & Walker, 1999; Zaragoza, Vaughn, & Mclntosh, 1991). It might well be that treatment
specificity will enhance treatment effects for subtypes of ADHD.

6.2. Comorbidity

Few SST outcome studies treat comorbidity as an independent variable. However, some studies in the present
review have defined comorbid disorders in the assessment phase (Frankel et al., 1997, Miranda & Presentacion, 2000;
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Pfiffner & McBumett, 1997). This reflects the authors’ expectation that comorbidity may have an impact on the
treatment results and therefore should be controlled for. Antshel and Remer (2003) found less proof of efficacy for
children with comorbid ODD. Similar findings have been reported by DuPaul and Eckert (1994), Kavale and Fomess
(1996), Kolko et al. (1990), and Landau, Milich, and Diener (1998).

Presence of comorbid disruptive behavior disorders (Hinshaw, 1987) and intemalizing disorders (Biederman et al
1991; MTA Cooperative Group, 1999) has been well established in ADHD. The combination of ADHD with ODD
appears to result in the highest levels of conflict, parental stress, and child behavioral problems within the ADHD
population (Barkley et al,, 1991, 1992), It is a matter of debate whether this is merely an additive effect of two separate
childhood disorders or whether ADHD+QDD/CD represents a unique clinical population with a specific social profile
(Jensen, Martin, & Cantwell, 1997). To answer this question, studies are needed which compare ADHD-only, with
ADHD +comorbidity and the comorbid disorders without ADHD and controls. Matthys et al. {1999) conducted a study
of this type investigating the Social Information Processing model of Dodge, Pettit, McClaskey, and Brown (1986). As
stated above, they did find specific differences in cognitive aspects of social information processing between comorbid
groups. Frankel and Feinberg (2002) also reported differential results in their study of social impairment of children
with ADHD and ODD. Diagnoses of ADHD and ODD were both associated with decreased resistance to provocation
from peers. However, children diagnosed with ODD tended to score lower on the “Respectful” subscale (subscale of
the Self-control scale of the SSRS, Gresham and Elliott, in Frankel & Feinberg, 2002} as disrespectful behavior
towards adults is a hallmark of ODD. For children with ADHD, the “Disruption” subscale score (subscale of the
Aggression scale of the PEI) (Peccary, Prinz, Liebert, Weintraub, and Neale, 1976, in Frankel & Feinberg, 2002) was
elevated, as expected, since disruptive behavior is a hallmark of ADHD.

The MTA study, unique for its large sample of children with ADHD, examined whether children with ADHD+
ANX (anxiety), ADHD+ODD/CD, ADHD+ANX+0ODD/CD and ADHD-only would show different climcal
psychosocial profiles. Significant differences were established between the ADHD + ANX and ADHD+ODD/CD
for pareni-rated social skills (SSRS) (Jensen et al., 2001} at baseline. The social skills in the AHDH+OQDD/CD
group were rated at a lower level. More over an additive effect of comorbidity ADHD+ANX+ODD/CD was
found for parent rated SSRS social skills. As for the moderating effect of comorbidity Jensen et al. found that the
behavioral treatment exerted more effect (reflected in a higher rating from teachers for SSRS social skills) for the
ADHD+ANX group.

Green, Gilchrist, Burton, and Cox (2000) distinguished different pathways to social dysfunction in ADHD.
Oppositional behavior was a significant correlate of social dysfunction at school, in spare-time problems, problems
with parents, and problems with peers. Anxiety emerged as a significant correlate of difficulties in peer interactions
(spare-time activities, spare-time problems, activities with peers, and problems with peers).

In summary, ample evidence underscores the differences between children with ADHD and children with ADHD-
ODD/CD and with comorbid anxiety. Differences are found in social cognitive functioning, in the nature of the
disruptive behaviour, in the nature of the social skills deficits, and in the pathways leading to social problems.
Comorbidity can therefore be considered a potentially strong treatment moderator.

8.3. Gender

In general, more boys than girls suffer from ADHD with a ratio of roughly 3:1 (Barkley, 2003). Research has
shown that there are very few differences in the social profiles of boys and girls with ADHD. The only exception
was that boys exhibited greater social impairment at school compared to girls with ADHD. Girls as well as boys
appeared to have more severe symptoms when ADHD was accompanied by comorbidity (Greene et al., 2001).
Girls may be more handicapped than boys in the social domain, because hyperactive and impulsive behavior is
considered more deviant for girls than for boys {Carlson, Tamm, & Gaub, 1997). In two studies in the present
review the girls were divided equally over the treatment groups (Antshel and Remer, 2003; Pfiffner & McBurnett,
1997). This suggests that it was expected that girls would react differently to the SST than boys. However, none of
the reviewed studies elaborated on this assumption nor were gender differences reported in treatment results.

Nangle, Erdley, Carpenter, and Newman (2002) criticized social skills researchers for not paying enough attention to
differences between boys and girls. Girls and boys do differ in the way they show aggression in social contexts, Boys
show overt forms of aggression such as hitting and pushing, which are not commonly displayed by girls (Crick, 1996;
Crick, Bigbee, & Howes, 1996). More indirect forms of violence are characteristic of girls (Bjérkqvist, Lagerspertz, &
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Kaukian, 1992; Crick, 1995). These differences suggest that gender may be a powerful moderator of SST efficacy.
However, as stated before, there is little evidence to support this assumption. Moreover, in the MTA study, gender was
tested as a putative moderator, but was not associated with outcome in any of the four treatment conditions (Qwens et
al., 2003).

6.4. Age

Surprisingly little is known about age as a potential moderator in SST. Major age-related contextual factors that
could be considered in social skills interventions include normative changes in socially appropriate behaviors, growth
in cognitive capacities, and increasing rigidity in peer perceptions (Bierman & Montminy, 1993). Routinely referring to
chronological age, as social skills researchers often do, makes little sense without alse attending to the developmental
level of the children (Nangle et al., 2002). In a meta-analysis of social intervention studies, Beelman et al. (1994)
indeed found an interaction effect between age and general intervention characteristics such as mono-modal and multi-
modal approaches. For children with ADHD, this information is currently not available. In the studies selected for this
review, results are reported for primary school-aged children, mostly in the range of 8—12 years without any further
differentiation, not even when the age range is as wide as 7years, e.g., in the Tutty et al. (2003) study. Although it has
been argued that specific early intervention efforts are needed for specific groups (Hudley, 1994; Hudley & Graham,
1993; Lochman, Coie, Underwood, & Terry, 1993; Middleton & Cartledge, 1995) to date there is little empirical
knowledge to decide what approach is suitable for what age.

In summary, it seems clear that ADHD subtype and comorbidity are robust moderators that need to be
systematically included in S8T-research programs in order to assess their influence on treatment efficacy. Studies that
do not distinguish between subtypes of ADHD and comorbid disorders may lack effectiveness because their
interventions are not matched to the specific needs of the children. Gender and age might be important moderators but
empirical data are sparse.

7. Discussion

In this review SST-intervention studies were evaluated for their efficacy in influencing social competence in
children with ADHD. In four studies positive effects were found (Antshel & Remer, 2003; Frankel et al., 1997,
Miranda & Presentacion, 2000; Pfiffner & McBumett, 1997) and all four SSTs were found to have an experimental
empirical status. A “well-established” intervention for the serious and persistent social problems in children with
ADHD is not avaitable and the development of such an intervention is sorely needed. In line with Kazdin’s
recommendations for improving treatments (see Kazdin, 2000), we analyzed SST efficacy studies in order to detect
what SST components might be working mechanisms and what factors moderate the outcomes of SST.

Generally, SST is based on the social skills deficit model in which social problems with peers are conceptualized as
either a lack of adequate skills in the child’s behavioral repertoire or as a failure to apply skills adequately in specific
social situations {Gresham, 1997). The social problems of children with ADHD cannot fully be understood as the result
of a lack of social skills. They are associated with a wide range of cognitive and emotional deficiencies, including
cognitive distortions in social information processing (Matthys et al.,, 1999}, executive dysfunctions (Barkley, 2001)
and emotional deregulations {Whaten & Henker, 1992). Therefore, cognitive behavioral interventions (i.e., problem
solving, self-control, emotion regulation) are conceptually better linked to the social problems of children with ADHD
than purely behavioral interventions.

After describing the SST components, we analyzed these components for their hypothesized mediator status and
identified three potential candidates: increase in social skills, more effective parenting, and medication-induced
reduction of key symptoms. It was found that the empirical and theoretical basis for the first candidate mediator was
weak. Improvement in social skills appears not to be the mechanism of change, at least not for the majority of children
with ADHD. ADHD covers a wide variation of symptom complexes and underlying mechanisms of social dysfunction
can be expected to vary as well, The second candidate mediator, more “effective” parenting, is not supported by
evidence from SST effect studies. However, in a mediator analysis of a comprehensive intervention program (MTA-
study, see Hinshaw et al., 2000) negative and ineffective parental discipline were mediated changes in social skills.
Possibly the scope of parent programs accompanying SST was too limited (the focus is to support the children’s
treatment) to significantly add to the effects of the child’s SST. The empirical support for the third candidate mediator,
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medication-induced reduction of key symptoms, however, seems strong (Abikoff ct al., 2004; MTA cooperative group,
1999), The key symptoms of ADHD are held responsible for the failure to perform adequate social skills {(Greene et al.,
1996). Stimulant medication might influence social behavior indirectly by improving self-control and emotion
regulation. This proposed mediating mechanism is consistent with the inhibition theory of Barkley (1997a). This theory
provides a link between behavioral concepts (impulsivity, hyperactivity and aggression), neuropsychological concepts
(attention and inhibition) and neurobiological systems on which stimulant medication is supposed to operate. However,
this theory might not be comprehensive. Denney (2001) found that environmental features and task parameters cause
variation in medication response. He argues that although biclogical variables represent important predisposing causes
of disorder, they do not preclude the operation of contributory environmental influences that mediate intra- and inter-
individual variations in symptom severity. Denney suggests that we therefore need a diathesis—stress conception of the
ADHD syndrome. It will be crucial for such a theory to encompass explanations about the workings of stimulant
medication.

Next to the question what ingredients in SST are most promising mediators for therapeutic change, we looked for
factors that seemed to moderate these changes. Four potential moderator variables were discussed: subtype, comorbid
disorders, gender and age. Distinguishing subtypes of ADHD proved to be a fruitful endeavor. Treatment effects
differed between ADHD subtypes (Antshel & Remer, 2003) and research cenducted by Wheeler and Carlson (1994)
and Maedgen and Carlson (2000) has shown that different subtypes exhibit different social problem profiles. Comorbid
disorders proved to be a factor of major influence on SST outcomes (Antshel & Remer, 2003). Especially, ODD is
considered a comorbid condition that complicates intervention efforts (DuPaul & Eckert, 1994; Kavale & Fomess,
1996; Kolko et al., 1990). The fact that in the study of Frankel et al. (1997) no moderating effect of comorbidity was
found may be the result of the limited, mostly skills orientated, treatment content. However, this hypothesis needs
further examination.

The next generation of social interventions needs to contain treatment components that are based upon theory and
empirical evidence about ADHD. Research designs specifically need to address issues concerning subtypes and
comorbidity. The studies of Miranda and Presentacion (2000} and Antshel and Remer (2003) provide illustrative
examples as both studies report differential treatment effects for various symptoms complexes. Future research needs to
further attend specifically to the factors gender and age because, the impact of these potential moderators might be
considerable (Nangle et al., 2002) but have hardly been studied. Effective SSTs need replication in a design with active
control conditions.

By summarizing and integrating a large body of knowledge about social functioning of children with this
behavioral disorder, we hope to have cleared the path towards the development of well established SST for children
with ADHD.
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