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Abstract The current case study explored the clinical utility
of a stimulus avoidance assessment during relaxation training
with an adult with an autism spectrum disorder. A multiple
stimulus without replacement procedure was implemented
with aversive events to identify an aversive situation hierarchy.
Aversive events were then systematically presented during the
analogue phase of relaxation training across low, medium, and
highly aversive events. Results support a clinical utility of using
stimulus assessments to inform relaxation training, while sug-
gesting further modifications to relaxation training protocols
for generalization of skills.
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Integrative stress reduction techniques emphasize nonjudg-
mental focus on an individual’s awareness of internal states
and the relationship between internal experiences relative to
environmental changes. Examples include mindfulness med-
itation (Kabat-Zinn et al. 1992), relaxation skills training

(Manzoni et al. 2008), and a combination of mindfulness-
based self-control interventions (Singh et al. 2003). These
approaches can reduce physical aggression in individuals
diagnosed with autism spectrum disorder (Singh et al. 2011)
and intellectual disabilities (Singh et al. 2003).

There is currently a substantial body of research demon-
strating behavior change following informally developed grad-
uated exposure interventions (Hayes 2004) and mindfulness-
based relaxation training (see Baer 2003 for review). However,
little is known about the clinical utility of using in vivo (or
analogue) exposure during relaxation training for promoting the
generalization of skills. Similarly, no research has been conduct-
ed to date that has used a systematic assessment to identify
antecedents that evoke problem behavior. While preference
(DeLeon and Iwata 1996), reinforcer (Northup et al. 1996) and
punisher assessments (Fisher et al. 1994) are common behavior
analytic assessments useful for informing treatment; no research
has been conducted using stimulus avoidance assessments to
inform antecedent-based treatment interventions. Therefore, the
purpose of the current case study was to determine (a) if a
stimulus avoidance assessment would be effective in identifying
a hierarchy of events that evoke problem behavior, (b) the extent
to which the identified stimuli would assist with skill building
during relaxation training, and (c) the extent that trained skills
would persist during naturalistic (or unpredicted) events.

Chris was a 29-year-old Caucasian male with autism
receiving in home 24 h direct care services from a behavioral
service agency in the Midwest. Chris was ambulatory and
sporadically participated in daily living activities with staff
assistance. He was prescribed trileptal and propranolol for his
behavioral compulsions and outbursts throughout the duration
of the study. Behavior analytic sessions were conducted by
the first and second authors one to two times a week for
5 months. Problem behaviors were identified by the agency
as follows: verbal aggression (any instance of cursing,
threats to harm himself or others, and sexual comments)

Implications for Practice
• Replication of previous research involving relaxation training to
decrease aggression in populations with Autism
• Development and systematic implementation of an objective aversive
hierarchy through the use of MSWO assessment procedures
• Training protocol to promote client self-regulation of precursory target
states and responses
•Highlights the clinical utility of using stimulus avoidance assessments to
inform practice
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and physical aggression (any attempt to or success at
throwing items toward others, hitting, slapping, punching,
pushing, pinching, spitting, or biting others). Indirect and
direct functional behavior assessments were conducted and
suggested that both verbal and physical aggression were
maintained by access to escape.

A multiple stimulus without replacement (MSWO; DeLeon
and Iwata 1996) procedure was used to develop a hierarchy of
aversive events. Twelve aversive events were derived from
direct observation and staff reports and were believed to evoke
problem behaviors. Chris’s selections were averaged and cate-
gorized into high, medium, and low aversive events with four
events comprising each category (see Fig. 1).

The relaxation training model was adapted from Singh
et al. (2003). During the relative baseline condition, Chris
was read the following task analysis of six steps to complete
the relaxation exercise as he thought of an occasioning event:
(a) “Stand naturally with the soles of your feet flat on the floor.
If you are sitting, sit comfortably with the soles of your feet
flat on the floor,” (b) “Breathe naturally, and do nothing,” (c)
“Think about what happened to make you angry,” (d) “Now
shift all of your attention to the soles of your feet,” (e) “Slowly,
move your toes and feel your shoes covering your feet, the
texture of your socks, the arches of your feet, your heels
against the back of your shoes,” and (f) “Keep breathing
naturally and focus on the soles of your feet until you feel
calm.”During analogue training, Chris was directly trained on
how to complete the first two steps using modeling and
feedback as he thought of an occasioning event. Low, medi-
um, and high conditions were systematically varied. Analogue
conditions consisted of pre-instruction related to an upcoming
occasioning event, implementing this event, and Chris com-
pleting the steps of the relaxation exercises. In order to pro-
mote generalization to in situ events, pre-instructed events
implemented in unpredictable ways (e.g., different stimuli
than predicted, Chris was unable to see the event occurring,

implementing before Chris was ready or after it was anticipat-
ed) were interspersed throughout the session.

During analogue exposure, Chris selected an event from an
array of three, and the researcher presented the selected event
to allow Chris an opportunity to rehearse the relaxation
skills. No prompts were provided during these sessions,
and Chris’s behaviors were scored similarly to the training
phase. Events categorized as “low” were implemented first,
and after Chris demonstrated 80 % accuracy, “medium”
events were presented. After Chris demonstrated consistent
accuracy at or above 80 % correct across “medium” and
“low” events, “high” events were presented. Generalization
probes occurred after Chris demonstrated mastery criterion.
During generalization probes, similar events from mastered
categories were presented without Chris’s awareness (e.g., the
researcher engaged in the aversive event without first allowing
Chris to choose the event or informing him that the event was
about to happen).

Figure 2 represents the percentage of steps completed
during each relaxation exercise. Aversive events are differen-
tiated across low, medium, high, and unpredicted generaliza-
tion probes. During the relative baseline condition, responding
varied during but 100 % correct responding in session 3
indicated that Chris could perform this skill with only verbal
instruction. During training, Chris performed all steps with
100 % accuracy. During analogue sessions, Chris performed
the relaxation skills with higher accuracy in the presence of
low and medium aversive events. Highly aversive events
occasioned lower and more varied percentages of skill accu-
racy. The skill accuracy for high aversive events ranged from
0 to 100 %, with an average accuracy of 53.3 %. While Chris
eventually engaged in the required skills with the highly
aversive events with 67 % accuracy, the same results did not
emerge for the unpredicted events. The skill accuracy for
unpredicted events ranged from 0 to 100 %, with an average
accuracy percentage of 47 %.

High

Medium

Low

0
10
20
30
40
50
60
70
80
90

100

Pe
rc

en
ta

ge
 o

f I
te

m
 S

el
ec

te
d

Fig. 1 MSWO stimulus
avoidance assessment outcomes
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Despite the varied outcomes during analogue sessions,
Chris’s problem behaviors as reported by direct care staff
decreased overtime (see Fig. 3). The findings of the present
case study replicate previous research on relaxation training
(e.g., Singh et al. 2003), as evident by the overall decrease of
problem behavior following relaxation training. Additionally,
the current study highlights the potential clinical utility of

stimulus avoidance assessments to inform relaxation training.
While relaxation skills maintained across low, medium, and
high aversive events, minimal correct responding occurred
during generalization probes.

One notable limitation of the study is the absence of treat-
ment fidelity checks and limited interobserver agreement ob-
servations. While both direct care staff and researchers were

Fig. 2 Percentage of relaxation steps completed across conditions
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Fig. 3 Weekly frequency of
verbal aggression (top panel)
and physical aggression
(bottom panel) as reported
by direct care staff
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trained to implement treatment and collect data, the extent to
which the treatment fidelity was consistent throughout the
study is unknown. Another limitation was the selection-
based method used for the stimulus assessment, as Chris
was not required to experience each event. Further, it is
unclear if the unpredicted probes during analogue sessions
suggest a weakness of training or the need for additional pre-
instruction sessions.

Subsequent research should control for these limitations
by including treatment fidelity checks and increased inter-
observer agreement observations, to ensure the validity of
treatment delivery. Similarly, future research should explore
the utility of unpredicted probes during each phase of pre-
instruction. Future research should also implement forced
choice requirements when evaluating stimulus assessments
on antecedents that occasion problem behavior. Further,
plans for generalization should include incorporating other
idiosyncratic occasioning situations within client’s aversive
hierarchy as previous items are mastered. Perhaps, the
greatest benefit of using relaxation interventions over behavioral
medication or consequence procedures is in the development of
self-monitoring skills and the auxiliary regulation skills (Baer
2003). However, the results of the current study suggest that
more information is needed to bridge the gap between training
and natural environmental settings.

Method

Chris was an adult male residing alone in a community home
who was referred for additional behavioral services. Sessions
took place within the home, and the location varied depending
on the client preference and the occasioning stimuli chosen
(e.g., kitchen, living room, back porch). Sessions were ap-
proximately 1 h in length and took place one to two times
weekly for 5 months. Clinicians used pencil and paper data
sheets to record outcomes during both MSWO exemplars and
the number of relaxation exercise steps performed indepen-
dently out of the total number of steps during each trial.

A MSWO procedure was used to assess client’s relative
aversion to discrete activities and situations. Each item was
textually represented on a card (3 in.×3 in.), and a field of 12
cards was presented to the client. Clinicians asked him to
choose the “most challenging situation.” Once chosen, the
card was removed from the field, and the client was asked to
choose the next “most challenging situation.” This procedure
was repeated 1 week following the initial assessment to in-
crease retest reliability in the developed aversive hierarchy.
The resulting hierarchy consisted of three levels (e.g., low,
medium, high) each containing four aversive items.

An additive ABC embedded multielement probe design
was used to evaluate independent use of relaxation skills. A
relative baseline condition consisted of the clinician reading

the six steps of the relaxation exercise (Singh et al. 2003),
without providing prompts or feedback. During training, the
clinician provided ongoing modeling and feedback as the
client covertly visualized an occasioning event and completed
the relaxation exercise.

During the analogue sessions, a field of four aversive
stimuli from the MSWO procedures was presented to the
client, from which he was instructed to select one event. The
clinician would then initiate the chosen predicted aversive
situation and take data on client’s independent use of the
relaxation exercise steps. No feedback was given during this
phase; however, the client was asked to tact what he had done
and his level of anxiety after each exercise. Aversive situations
from the hierarchy were later implemented in unpredicted
ways (e.g., before prepared or after anticipated, with different
stimuli) in an attempt to increase the generalization of the
relaxation skills to naturalistic situations. After completion
of relaxation exercises, the clinician engaged in a discussion
of preferred topics with Chris until the end of each session.

The primary dependent measure was percent of relaxation
exercise steps completed. Percent correct was calculated by
dividing the number of steps displayed independently by the
total number of steps (i.e., six). A second observer collected
data for over 20 % of analogue sessions. Interobserver agree-
ment (IOA) was calculated dividing the total number of steps
in agreement by the total number of steps, multiplied by
100 %. Agreement on this measure was 100 %.

A secondary dependent measure was the total number of
occurrences of verbal and physical aggression as reported
weekly by direct care staff. Chris displayed infrequent yet
intense aggressive behavior directed toward his staff mem-
bers, therapists, and family. Staff completed competency train-
ing on data collection and job duties (e.g., intervening with
problem behaviors, daily living activities, etc.) and were not
informed about the goals or procedures of the relaxation
training. Each staff completed data collection forms during
each shift. Interobserver reliability was computed by com-
paring the number of agreements on the forms and dividing
them by the number of agreements and disagreements that
were possible and multiplying this number by 100. These
reliability assessments were conducted on 35 % of the
weeks that were involved in the baseline and intervention
phases of the study and averaged 98 % (range=97–100 %).
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