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Introduction

Autism spectrum disorder and social functioning

Autism spectrum disorder (ASD) is characterized by 
impairment in social competence as well as restricted 
interests and behaviors (American Psychiatric Association 
(APA), 2013). Social deficits in ASD are resistant to treat-
ment (Eigsti and Shapiro, 2003), present throughout life 
(Ballaban-Gil et al., 1996; Baron-Cohen et al., 1985; 
Billstedt et al., 2007), and appear across multiple 
domains. Regarding social-cognitive abilities, individuals 
with ASD have shown impairment in face processing 
(Lozier et al., 2014) and theory of mind (Baron-Cohen 
et al., 1985; Castelli et al., 2002). Compared to typically 
developing (TD) peers, research suggests that individu-
als with ASD engage in social interactions of decreased 
quality and quantity (Bauminger et al., 2003; Lord and 

MaGill-Evans, 1995). Furthermore, numerous correla-
tional studies suggest that difficulty in interacting with 
others may contribute substantially to increased anxiety 
and stress (Corbett et al., 2010; Lopata et al., 2008; Schupp 
et al., 2013). Individuals with ASD display elevated anxi-
ety (Bellini, 2006; White et al., 2009), as well as dysregu-
lation of the physiological stress response (Corbett et al., 
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2008). Moreover, research suggests that within the ASD 
population, lower levels of social ability are associated 
with heightened anxiety (Simon and Corbett, 2013).

Stress in ASD

The physiological stress response involves activation of 
multiple cardiovascular and endocrine systems. One 
essential stress system is the hypothalamic-pituitary-adre-
nal (HPA) axis, which responds significantly to novel situ-
ations perceived as threatening (Coplan et al., 1996). 
Activation of the HPA axis leads to release of glucocorti-
coid hormones, including cortisol (O’Connor et al., 2000). 
Salivary cortisol provides a reliable, noninvasive metric of 
stress (Kirschbaum and Hellhammer, 1994) and has been 
used to measure response to social situations (e.g. Corbett 
et al., 2012, 2014c; Gunnar et al., 2003).

Compared to TD peers, youth with ASD show greater 
HPA activity in response to a variety of stressors (Corbett 
et al., 2008; Spratt et al., 2012). Group differences in HPA 
response are particularly prominent for stressors of a social 
nature. For example, elevated salivary cortisol concentra-
tion has been observed in ASD during introduction to 
novel peers (Lopata et al., 2008) and social interaction on 
a playground (Corbett et al., 2010; Schupp et al., 2013). 
Familiarity with peers is also influential (Corbett et al., 
2014b), and stress may be reduced when interacting with a 
familiar peer (Lopata et al., 2008). This suggests that social 
interaction with unfamiliar peers may be a particularly 
provocative stressor for youth with ASD. Therefore, inter-
ventions to reduce stress or anxiety should give particular 
focus to this social context.

Anxiety in ASD

While the terms “stress” and “anxiety” are often used 
interchangeably, stress in this context refers to a physio-
logical response, while anxiety refers to a mental state of 
apprehension regarding one’s situation. Among youth with 
ASD, there is a high rate of co-occurring anxiety disorders 
(Simonoff et al., 2008; Van Steensel et al., 2011). A major-
ity—as high as 84%—of youth with ASD display levels of 
anxiety high enough to impair daily function (White et al., 
2009). Several research studies suggest correlations 
between anxiety and specific ASD symptomatology such 
as repetitive behaviors (Rodgers et al., 2012; Sukhodolsky 
et al., 2008) or sensory sensitivity (Mazurek et al., 2013; 
Tsuji et al., 2009); other studies fail to find such corre-
spondence (Renno and Wood, 2013; White et al., 2009). 
Nonetheless, social situations are undeniably sources of 
anxiety for many youth with ASD (Bellini, 2006).

Stress and anxiety are often distinguishable, as evi-
denced by levels that do not correspond when studied 
together (Lanni et al., 2012; Lopata et al., 2008; Simon 
and Corbett, 2013)—supporting the approach that the 

constructs must be assessed separately. Stress can be 
measured using physiological metrics, but anxiety—as a 
psychological construct—is often measured through car-
egiver report or self-report. One widely used scale for 
measuring anxiety in children is the State–Trait-anxiety 
Inventory for Children (STAI-C; Spielberger et al., 1983), 
which consists of two subscales for state-anxiety and 
trait-anxiety (STAI-C State and STAI-C Trait), distin-
guished as distinct factors (Dorr, 1981). The STAI-C is 
useful in measuring anxiety levels among TD youth, as 
well as youth with psychiatric disorders (e.g. Harada 
et al., 2002; Muris and Meesters, 2004; Spielberger et al., 
1999). The STAI-C has also been applied to participants 
with ASD (Lanni et al., 2012).

Previous work suggests that youth with ASD may have 
difficulty in describing their affective states (i.e. anxiety) 
at a given time (Bölte et al., 2008; Groden et al., 2006). 
However, children between 8 and 12 years with ASD 
using the STAI-C were ostensibly able to reliably report 
their persistent (trait) level of anxiety in the context of 
stressful situations (Simon and Corbett, 2013), and youth 
with ASD have been shown to reliably report trait irrita-
bility (Mikita et al., 2015). This suggests that children 
with ASD are likely better able to accurately self-report 
their long-term anxiety than state-dependent anxiety. 
Thus, STAI-C State may not be a reliable indicator of 
acute anxiety for the ASD population. The STAI-C Trait, 
however, appears to be a reliable research metric to utilize 
for youth with ASD and may be valuable in measuring the 
effectiveness of interventions aimed at reducing anxiety 
(Simon and Corbett, 2013).

Interventions for stress or anxiety

Excessive stress and anxiety have been shown to compro-
mise physical and mental health (Morey et al., 2015). 
Furthermore, prolonged exposure to stress during child-
hood and adolescence can lead to permanent morphologi-
cal changes in brain development, with the potential to 
negatively affect social behaviors and increase risk for the 
development of future psychopathology (Giedd, 2004). 
Members of vulnerable populations, such as children with 
ASD, can be particularly impacted by the negative effects 
of persistently or chronically elevated anxiety and stress. 
Recent clinical research has focused on the development 
of interventions to help reduce stress and anxiety for indi-
viduals with ASD.

Clinical researchers have implemented a variety of 
interventions, most using elements of cognitive behavio-
ral therapy (CBT)—such as graded exposure, regulation 
strategies, or cognitive restructuring—to diminish symp-
toms of anxiety in youth with ASD (Danial and Wood, 
2013; Reaven et al., 2012; White et al., 2013). Still,  
the results of these interventions are variable, and  
although many include social competency components, 
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interventions aimed at increasing social competence have 
not been thoroughly explored in relation to anxiety.

Peer-mediation in social competence 
intervention

For all children, interaction with peers considerably 
influences physiological, psychological, and social func-
tioning (Lopata et al., 2008; Schupp et al., 2013). Thus, 
including peers is a valuable component of social compe-
tence intervention (Barry et al., 2003). With proper train-
ing, peers can serve to reinforce adaptive social behavior 
(Banda et al., 2010). The incorporation of peer-mediation 
leads to greater peer acceptance after intervention (Kasari 
et al., 2012) and enhanced generalization of skills (Kamps 
et al., 1992).

Theatre in social competence intervention

Because acting is interactive, it is useful for teaching adap-
tive social behavior. Important elements of acting and real-
world interaction include observing, interpreting, and 
articulating thoughts and feelings. Skills involved in thea-
tre parallel areas in which youth with ASD display deficits: 
emotion perception, theory of mind, creative thinking, and 
reciprocal communication. Practicing theatrical techniques 
such as improvisation, role-playing, scripted interaction, 
and performing can help target and improve these defi-
ciencies (Corbett et al., 2014b). There has been a recent 
surge in research involving the use of theatrical approaches 
to enhance emotional awareness and social functioning in 
individuals with and without ASD (Corbett et al., 2011, 
2014a, 2014b; Goldstein, 2011; Lerner et al., 2011). This 
promising research shows that theatre-based intervention 
can lead to enhanced social competence, through increases 
in social-cognitive functioning, improved social interac-
tion, and possibly changes to neural underpinnings that 
support these domains (Corbett et al., 2016).

Social Emotional NeuroScience Endocrinology 
Theatre®

One empirically validated approach is Social Emotional 
NeuroScience Endocrinology (SENSE) Theatre, a peer-
mediated, theatre-based intervention for youth with ASD. 
In SENSE Theatre, participants with ASD are paired with 
trained TD peers, who serve as models for adaptive social 
interaction in a novel, supportive social context (Corbett 
et al., 2016). Specific techniques include role-playing, 
improvisation, theatre games, video modeling, and charac-
ter development (Corbett et al., 2014a, 2014b). Using pre-
test, posttest design, participants of SENSE Theatre have 
shown significant improvements in face memory, theory 
of mind, and social interaction (Corbett et al., 2014a, 
2014b). Recently, these findings were extended in a 

randomized control trial (RCT) in which between-group 
differences were demonstrated in memory for faces, social 
communication, and group play with peers not affiliated 
with the treatment (Corbett et al., 2016).

Since social interactions are common stressors for 
many children with ASD (as discussed above), improving 
social functioning may be a viable way to lower anxiety 
and stress. Thus, the primary aim of this study was to eval-
uate the impact of SENSE Theatre on stress and anxiety 
among children with ASD. The study used an RCT design, 
measuring anxiety (self-report) and stress (cortisol) before 
and after treatment. Participants in the experimental (EXP) 
group were hypothesized to show greater reduction in anx-
iety and stress compared to the waitlist control (WLC) 
group. Moreover, it was hypothesized that changes would 
be associated with positive changes in group play.

Methods

Participants

A total of 36 youth with ASD were recruited via word of 
mouth and fliers placed at area clinics and autism support 
organizations. A total of 33 eligible youth (3 did not meet 
criteria for ASD or were determined to be lower functioning 
demonstrated by an intellectual quotient <70) were allo-
cated to groups based on simple randomization adminis-
tered by staff in the Department of Biostatistics not involved 
in the research. A total of 17 youth were randomized into the 
EXP and 16 to the WLC groups. Three participants in the 
WLC group did not complete the study. The final sample 
included 30 youth with ASD between 8 and 14 years.

Inclusion in the study required the participant to have 
a diagnosis of ASD, which was made based on the 
Diagnostic and Statistical Manual of Mental Disorders 
(5th ed.; APA, 2013) and established by (1) previous 
diagnosis, (2) current clinical judgment, and (3) corrobo-
rated by the Autism Diagnostic Observation Schedule 
(ADOS; Lord et al., 2000), administered by research-
reliable personnel. Participants were also required to be 
higher functioning and have an intellectual quotient ⩾70. 
An expanded characterization of the sample is found in 
Corbett et al. (2016).

The University Institutional Review Board approved 
the study. Parents and child participants provided written 
informed consent prior to inclusion in the study. During 
pre- and post-visits, the Peer Interaction Paradigm (PIP; 
described below) was conducted at the Vanderbilt Kennedy 
Center playground between 2:00 and 5:00 p.m.

The demographic information for the study sample is 
presented in Table 1. The mean age for the EXP group was 
11.27 years (2.51 years) and WLC group was 10.74 years 
(1.89 years). Out of 30 participants enrolled in the trial, 24 
(80%) were male (13 in EXP and 11 in WLC groups), 
which is comparable between the groups. There were 21 
total Caucasian (12 in EXP and 9 in WLC groups), 1 
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African-American (1 in EXP group), 2 Asian (1 in EXP 
and 1 in WLC groups), 4 Latino/Hispanic (1 in EXP and 3 
in WLC groups), and 2 multiracial (2 in EXP group) par-
ticipants. A total of 19 (63%) participants were on psycho-
tropic medication (10 in EXP and 9 in WLC groups). A 
total of seven were on two or more medications (four in 
EXP and three in WLC groups).

Intervention

The EXP group received the treatment over 10 weekly 4-h 
sessions (Corbett et al., 2011). After the follow-up assess-
ment sessions had been completed, the WLC group 
received the intervention as a 10-session summer camp 
(Corbett et al., 2014b). At the end of intervention, two pub-
lic performances were held. The WLC group was not 
assessed after treatment; thus, their treatment data do not 
appear in this article.

Components of treatment included training TD peer 
actors, SENSE Theatre sessions, and homework using 
video models. For an expanded explanation, see previous 
reports (Corbett et al., 2014a, 2014b, 2016).

Peer training. A total of 12 trained peers (M = 15.33 years; 
standard deviation (SD) = 1.12 years) were paired with par-
ticipants with ASD. Training for peers and staff included a 
comprehensive 2-day seminar.

SENSE Theatre. Sessions were held Saturdays (1:00–
5:00 p.m.) at a local secondary school. A schedule of each 
day was provided in advance and displayed in the theatre. 
Early sessions included theatrical games, role-playing, 
and exercises. In subsequent sessions, participants 
worked on their roles for the play.

Dependent measures

STAI-C. The STAI-C is a questionnaire consisting of 40 
self-report items with a 4-point Likert scale (Spielberger 
et al., 1983). The scale is based on the original STAI, modi-
fied for children, and has been used to measure anxiety in 
numerous previous intervention studies (e.g. Beidel et al., 
2000; Howard and Kendall, 1996; Robb et al., 1995). The 
inventory measures state (current) and trait (persistent) 
anxiety. Alpha reliability of the STAI-C is high, ranging 
from 0.78 to 0.91 (Muris et al., 2002). Test–retest reliabil-
ity for STAI-C Trait is higher (0.65–0.71) than the test–
retest reliability for STAI-C State (0.31–0.41), but this is 
valid, as the STAI-C State is intended to measure a tran-
sient state (Julian, 2011). Furthermore, STAI-C effectively 
distinguishes between those with and without anxiety dis-
orders (Seligman et al., 2004) and correlates with other 
measures of anxiety (Spielberger et al., 1973).

Cortisol. In addition to responding to actual and perceived 
stressors, cortisol has a diurnal rhythm throughout the 
day, with peak levels occurring in the morning shortly 
after waking and lower levels occurring in the evening 
(Herman and Cullinan, 1997; Sapolsky et al., 2000). Basal 
levels of cortisol were collected from home by parents to 
ascertain diurnal baseline over four cycles (two pre-inter-
vention and two post-intervention) using established 
methods, which included controlled intake of food or liq-
uids (Corbett et al., 2008). Parents were instructed to col-
lect samples via passive drool four times per day 
(immediately on waking, 30-min post-waking (cortisol 
awakening response (CAR)), in the afternoon, and  
evening). To evaluate arousal levels in response to the 
intervention, participants provided salivary samples at  

Table 1. Demographic, diagnostic, and pretreatment group differences.

Variable EXP group: M (SD) WLC group: M (SD) df t p

Age (years) 11.27 (2.51) 10.74 (1.89) 28 −0.66 0.52
ADOS (algorithm score) 12.47 (3.96) 14.42 (5.19) 27 1.11 0.28
IQ (WASI) 106.06 (16.83) 95.85 (21.19) 28 −1.47 0.15
STAI-C State 29.29 (6.54) 28.08 (4.15) 28 −0.59 0.56
STAI-C Trait 39.12 (8.99) 36.92 (10.05) 28 −0.63 0.53
PIP cortisol (baseline) −0.19 (0.18) 0.03 (0.34) 28 2.36 0.03*
PIP cortisol (beginning of play) −0.26 (0.56) −0.07 (0.45) 28 0.99 0.33
PIP cortisol (end of play) −0.17 (0.32) −0.43 (1.1) 28 −0.91 0.37
PIP cortisol (recovery) −0.24 (0.27) −0.18 (0.37) 28 0.53 0.60
CBCL—affective problems 67.67 (6.62) 64.62 (7.48) 26 −1.15 0.26
CBCL—anxiety problems 68.73 (6.07) 65.31 (8.36) 26 −1.25 0.22
CBCL—somatic problems 56.20 (7.50) 57.92 (6.91) 26 0.63 0.54
CBCL—ADHD problems 65.40 (7.50) 68.38 (6.84) 26 1.09 0.28
Group play 61.9 (28.44) 60.8 (38.42) 27 −0.09 0.93

EXP: experimental; WLC: waitlist control; SD: standard deviation; ADOS: Autism Diagnostic Observation Schedule; IQ: intelligent quotient; WASI: 
Wechsler Abbreviated Scale of Intelligence; STAI-C: State–Trait-anxiety Inventory for Children; PIP: Peer Interaction Paradigm; CBCL: Child  
Behavior Checklist; ADHD: attention deficit hyperactive disorder.
*p < 0.05.
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the beginning and end of 3 days across of the intervention 
(the first, middle, and last session). To examine stress lev-
els during play with novel peers, salivary cortisol was 
measured at four time points during each playground 
visit. Because cortisol detection in saliva has a 20-min lag 
time, samples were taken to correspond to specific points 
in time. Specifically, samples were collected at baseline 
and at 20-min intervals to reflect the beginning of play, 
end of play, and 20-min post-play. Importantly, all of 
these stress samples were collected in the afternoon.

Group play. Group play was measured through direct 
observation using an established playground observation 
approach. The PIP is an ecologically valid semi-structured 
playground interaction consisting of a 20-min playground 
interaction in which the study participant engages in play 
with two gender- and age-matched confederate peers (Cor-
bett et al., 2010; Schupp et al., 2013). The peers on the 
playground are research “confederates” and are not part of 
the theatre intervention. Confederate 1 was a novel peer 
during the pretest and returned for the posttest. Confeder-
ate 2 was a novel peer during each playground visit. Inter-
actions were recorded and underwent behavioral coding 
using The Observer XT (Noldus, 2008). Group play was 
defined as duration of activity when the participant 
engaged with the group, using the same types of equip-
ment or toys as peers. For a detailed explanation of the 
paradigm, see previous reports (Corbett et al., 2010; 
Schupp et al., 2013).

The PIP is a valid measure of the duration and fre-
quency of play during peer interactions with novel TD 
peers (Corbett et al., 2010; Schupp et al., 2013). The pri-
mary coder of the PIP was blind to which videos would be 
checked for reliability and the time period (pre or post). 
Interrater reliability was conducted on a random sample of 
20% of the coded videos. For the variable group play, reli-
ability was good (k = 0.85) and similar to previous studies 
using the PIP (Corbett et al., 2010; Schupp et al., 2013). 
Group play from the PIP in this investigation was consid-
ered a dependent measure and was measured before and 
after the intervention for the EXP and WLC groups.

Statistical analysis

All statistical analyses were conducted using IBM SPSS 
Statistics 22.0 (IBM Corp, 2013). Independent sample 
t-tests were used to determine whether there were group 
differences in diagnostic and pretest variables. As 
expected, cortisol levels were skewed, and therefore, log 
transformation was conducted using Log10, and trans-
formed values were used in statistical models. Repeated 
measures analysis of variance was used to test between-
group differences in stress cortisol post-intervention, 
using pre-intervention cortisol values as covariates. 
Analysis of covariance (ANCOVA) models were used to 
test between-group differences in anxiety and diurnal 

cortisol variables post-intervention using the dependent 
variable’s pre-intervention value as a covariate. Post hoc 
paired-sample t-tests were conducted to assess for changes 
in trait-anxiety in the two groups. Bootstrapping methods 
with 95% confidence intervals (CIs) using the PROCESS 
application for SPSS (Hayes, 2013) were used to test for 
mediation effects between changes in anxiety and changes 
in group play. Paired t-tests were used to investigate dif-
ferences in theatre cortisol across time, in the EXP group. 
Pearson correlations between dependent variables shown 
to differentiate groups were also calculated, and post hoc 
analyses were conducted to examine group-specific 
correlations.

Results

Pretest between-group differences

Pretest between-group differences on diagnostic varia-
bles were tested using independent sample t-tests (Table 
1). Results showed no significant between-group differ-
ences in age, gender, intelligent quotient (IQ), group 
play, or anxiety.

Treatment effects on posttest anxiety

ANCOVA was used to evaluate the effect of treatment on 
post-intervention anxiety, adjusted for pre-intervention 
anxiety. Test of between-subject effects revealed a sig-
nificant group effect on post-STAI-C Trait, with pre-
STAI-C Trait included as a covariate (F(1, 27) = 9.16, 
p = 0.005). No group effect was observed for STAI-C 
State (F(1, 27) = 0.03, p = 0.86)). Post hoc paired-sample 
t-tests were conducted to assess changes in trait-anxiety 
from pre- to post-intervention testing, for the two groups. 
These results and pre- or post-mean values for trait-anxi-
ety are detailed in Table 2. Additionally, mediational 
analyses were conducted to assess whether changes in 
group play mediated changes in anxiety. Prevalues for 
trait-anxiety and group play were included as covariates 
in the model. Changes in play did not show a significant 
mediational effect on changes in trait-anxiety (B = −0.32; 
CI = −3.35 to 2.11). Conversely, the direct effect of the 
intervention on changes in trait-anxiety remained signifi-
cant (B = −6.97, CI = −12.62 to −1.31).

Treatment effects on posttest stress

A repeated measures analysis of variance was used to eval-
uate group effect on post-intervention stress cortisol while 
adjusting for pretreatment levels. There was no significant 
main effect of group on post-intervention playground corti-
sol (F(3, 21) = 0.99, p = 0.10). ANCOVA was used to evalu-
ate group effect on post-intervention diurnal cortisol, and 
there were no significant differences for immediate waking 
(F(1, 28) = 1.22, p = 0.28), CAR (F(1,27) = 3.14, p = 0.09), 
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or evening (F(1, 28) = 2.53, p = 0.12) adjusting for pretreat-
ment home cortisol. Using paired-sample t-tests, cortisol 
levels in the treatment setting across multiple days or time 
points were compared for the EXP group. Significant dif-
ferences in cortisol were found between samples taken at 
the beginning and end of the first and middle (but not final) 
days of the intervention, likely reflecting normal diurnal 
decline (see Table 3). However, there were no significant 
differences in cortisol levels in the treatment setting across 
treatment days at corresponding time of day (see Table 3), 
suggesting no changes in cortisol over treatment.

Correlations

Post hoc correlation analyses were performed for stress, 
anxiety, and group play, being the only variables shown to 
differentiate the groups. There were significant negative 
correlations between post-STAI-C Trait scores and cortisol 
levels during play (r = −0.37, p = 0.047) and the recovery 
period (r = −0.390, p = 0.03); correlations between cortisol 
and anxiety (separated by group) are visualized in Figure 
1. Furthermore, there was a negative correlation between 
STAI-C Trait and amount of time spent in group play 
(r = −0.362, p = 0.05). There were also trend level positive 
correlations between group play and cortisol values for 
play (r = 0.33, p = 0.08). Further post hoc analyses revealed 
a significant correlation between play cortisol and group 
play, for the EXP group (r = 0.55, p = 0.03); correlations 
between cortisol and group play (separated by group) are 
visualized in Figure 2.

Discussion

Recently, an RCT of a peer-mediated, theatre-based inter-
vention demonstrated that the intervention may be valuable 

for enhancing social competence in youth with ASD 
(Corbett et al., 2016). Previous investigations of SENSE 
Theatre found decreases in stress or anxiety after interven-
tion (Corbett et al., 2014b). Thus, this study aimed to inves-
tigate whether the RCT resulted in group differences on 
stress and anxiety. Findings show that there were signifi-
cant treatment effects in the EXP group resulting in reduc-
tion of trait-anxiety. Group differences were not observed 
for state-anxiety or cortisol. Furthermore, post-intervention 
stress or anxiety was associated with changes in group play.

Consistent with research suggesting reliability of the 
STAI-C for assessing trait-anxiety in ASD (Simon and 
Corbett, 2013), the current findings suggest a decrease in 
trait-anxiety among participants following treatment. This 
decrease corresponds with previously demonstrated 
increases in group play after intervention (Corbett et al., 
2016). Specifically, a negative correlation was shown 
between social interaction with peers and reported anxiety. 
However, mediation analysis did not show that changes in 
group play mediated changes in anxiety. Thus, the find-
ings, while independent, suggest that the intervention 
modifies both social engagement and anxiety related to 
interacting with peers. This is consistent with findings that 
suggest a negative association between social functioning 
and self-reported trait-anxiety in ASD (Simon and Corbett, 
2013). While no decreases in state-anxiety were shown, 
this could be due to heightened alexithymia in individuals 
with ASD, which can negatively influence ability to report 
affective states (Bird and Cook, 2013). Individuals with 
alexithymia experience heightened physiological arousal 
associated with emotions such as anxiety but are unable to 
reliably report and describe these experiences (Lane et al., 
1997). Thus, elevated alexithymia may potentially inhibit 
individuals with ASD from reporting state-anxiety, even if 
they are experiencing the associated arousal.

Table 2. Changes in anxiety after intervention (separated by group).

Measure Mean (SD) Measure Mean (SD) df T p

Experimental group
Pre-STAI-C Trait 39.12 (8.99) Post-STAI-C Trait 34.41 16  2.10 0.05*
Waitlist control group
Pre-STAI-C Trait 36.92 (10.05) Post-STAI-C Trait 40.62 (10.25) 12 −2.37 .035*

SD: standard deviation.
*p < 0.05.

Table 3. Cortisol levels in treatment setting (EXP group).

Measure Mean (SD) Measure Mean (SD) df T p

Beginning day 1 0.10 (0.34) End day 1 −0.12 (0.38) 16 2.20 0.04*
Beginning day 2 0.03 (0.36) End day 2 −0.19 (0.25) 16 2.53 0.02*
Intervention beginning day 3 0.139 (0.43) End day 3 −0.13 (0.35) 16 1.84 0.09
Beginning day 1 0.10 (0.34) Beginning day 3  0.14 (0.43) 16 −0.39 0.70
End day 1 −0.12 (0.38) End day 3 −0.13 (0.35) 16 0.04 0.97

SD: standard deviation.
*p < 0.05.
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Figure 1. Correlation between post-STAI-C Trait and playground cortisol.

Figure 2. Correlation between post-group play and playground cortisol.
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The clinical relevance of this study is highlighted by 
comparison with STAI-C Trait scores in populations with 
anxiety disorders. On pre-intervention measurement, the 
EXP group reported an average of 39.12 on the STAI-C 
Trait scale; similarly, the WLC group reported an average 
of 36.12. These values fall within the general range of 
STAI-C Trait scores found in youth with diagnosed anxi-
ety disorders (ranging from 30.3 to 57.8; e.g. Beidel 
et al., 2000; Hodges, 1990; Vasey et al., 1995), suggest-
ing clinically relevant distress in the current sample. The 
improvement after SENSE Theatre seems relevant as 
well; notably, while reported trait-anxiety decreased sig-
nificantly in the EXP group post-intervention, the WLC 
group scores increased. Although the range of STAI-C 
Trait scores in individuals with anxiety disorders is wide, 
the STAI-C has been shown to be sensitive to treatment 
gains (Seligman et al., 2004).

While there was an effect of treatment on reducing trait-
anxiety, there was no significant effect on cortisol. This 
suggests that while perception of (trait) anxiety may have 
been affected, cortisol reactivity did not change. In the 
past, salivary cortisol has been used to evaluate whether 
interventions for youth with ASD lead to changes in physi-
ological stress severity (Corbett et al., 2014b; Lopata et al., 
2008; Viau et al., 2010). While previous investigations 
reported reductions in cortisol reactivity following SENSE 
Theatre (Corbett et al., 2014b), these studies did not follow 
an RCT design. Reductions in cortisol may not have been 
observed due to the significant variability in stress respon-
sivity in individuals with ASD (Corbett et al., 2010). It is 
also possible that the intervention contributes to changes in 
the performance of social skills yet does not result in 
reductions in the underlying physiological response to 
social exchange. Thus, despite enhanced arousal, the par-
ticipants demonstrate more awareness of social stimuli and 
more motivation to engage with others. It is unclear 
whether the participants must override a higher level of 
arousal to engage in social encounters (Corbett et al., 
2010) or, as postulated below, whether the higher cortisol 
actually facilitates the social exchange. An examination of 
repeated social exposures over time will help to unravel 
the extent to which social stress as measured by cortisol is 
modifiable in children with ASD.

At first, the lack of corresponding results for stress and 
(state or trait) anxiety in this study may seem paradoxical. 
However, this is consistent with previous research show-
ing that these two phenomena do not always directly cor-
respond (Kirschbaum et al., 1995); while changes in 
cortisol may correspond with acute psychological distress, 
absolute levels of cortisol do not necessarily correlate with 
(state or trait) anxiety (Vedhara et al., 2003). Furthermore, 
individuals with high trait-anxiety have been shown to 
respond to unpleasant stimuli with blunted cortisol 
responses, compared to individuals with low trait-anxiety 
(Hubert and De Jong-Meyer, 1990). So, while treatment 
did not lead to a decrease in stress reactivity, the 

participants’ ability to cope with stimuli perceived as 
threatening (i.e. social interaction) was likely improved.

Recent investigation of SENSE Theatre found a signifi-
cant effect of intervention on posttreatment group play 
(Corbett et al., 2016); namely, participants in the EXP group 
engaged in more play with peers. Thus, in order to examine 
the role of social functioning on participants’ anxiety and 
stress, correlations between anxiety or stress and group play 
were investigated. Group play was negatively correlated 
with anxiety but positively correlated with cortisol, particu-
larly among members of the EXP group. Positive correla-
tions between cortisol and group play suggest that increased 
physiological arousal as measured by salivary cortisol is 
necessary to facilitate social engagement with peers (Corbett 
et al., 2014b). It is long established that more demanding 
tasks require greater arousal (Yerkes and Dodson, 1908) and 
for children with ASD, engaging with peers may be con-
ceived of as challenging (Corbett et al., 2014a).

However, individuals who engaged in more group play 
endorsed lower anxiety. Consequently, while social interac-
tion may be associated with greater HPA reactivity, partici-
pants’ ability to cope with perceived threat of the interaction 
may be improved following the intervention. The increase 
in social functioning following participation in the theatre 
program ostensibly contributed to a reduction in anxiety 
despite the higher level of arousal that may be necessary for 
social engagement in children with ASD. These changes in 
reactivity to social interaction after theatre intervention 
could be connected to the prominent role of peers.

In SENSE Theatre, peers serve as models for reciprocal 
social exchange. It is feasible that practice interacting with 
peers during the intervention may facilitate positive 
appraisals of peer interaction during the post-PIP, thereby 
reducing perceived anxiety. Furthermore, participation in 
theatre games and social play in the treatment setting may 
generalize to other settings, leading to higher quality, less 
distressing interactions on the playground. Peer-mediation 
has been shown to facilitate positive social effects (Barry 
et al., 2003; Kamps et al., 1992; Kasari et al., 2012) such 
as improved memory for faces (Corbett et al., 2014b, 
2016). These improvements likely facilitate more frequent 
peer interactions, which provoke less anxiety. In summary, 
participants in the SENSE Theatre program experienced 
reduced anxiety, which was correlated with increased 
engagement with peers. Furthermore, cortisol did not show 
decrease after treatment, and cortisol correlated positively 
with play in the EXP group, suggesting that some degree 
of physiological arousal may be required for youth with 
ASD to interact with peers.

Limitations

Greater expectancy of improvements in children in the 
EXP group may have systematically inflated their scores, 
influencing self-report anxiety. Furthermore, because of 
decreased ability to report emotional states among many 
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youth with ASD, the STAI-C State results may not be a 
reliable indicator of state-dependent anxiety. It is also 
important to acknowledge that despite using cortisol as an 
index of stress, only self-report measures of anxiety were 
used. Furthermore, while potentially elevated alexithymia 
and/or impaired insight among participants may have neg-
atively impacted ability to report state-anxiety, these con-
structs were not directly assessed. The type of intervention 
limits the sample size of the cohort under study and thereby 
may impact the findings. The examination of multiple 
cohorts in a comprehensive investigation could signifi-
cantly enhance the size of sample and rigor of the methods. 
Finally, the inclusion of cortisol as an objective measure is 
useful; however, it is acknowledged that substantial varia-
bility between and within subjects is an important consid-
eration (e.g. Corbett et al., 2010; Schupp et al., 2013). 
Subsequent studies will address these limitations.

Future directions

This study’s findings add to the growing body of research 
investigating the use of theatre as therapy for individuals 
with ASD (Corbett et al., 2011, 2014a; Lerner et al., 2011) 
for affecting social competence as well as stress and anxi-
ety. In future studies, additional physiological and self-
report metrics of stress or anxiety may be incorporated, as 
well as the inclusion of additional anxiety reduction tech-
niques (e.g. mindfulness and CBT principles).

Summary

This study extends previous findings, showing that thea-
tre-based therapy for youth with ASD leads to enhanced 
social competence, and promotes decreased anxiety during 
social interaction. Findings also suggest that some level of 
arousal may be adaptive for individuals with ASD when 
interacting with peers. In conclusion, peer-mediated, thea-
tre-based intervention for youth with ASD shows promise 
as a treatment to increase multiple domains of social com-
petence while also reducing anxiety.
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