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Abstract The restricted and repetitive behaviors of chil-
dren with autism can interfere with family functioning as
well as learning and socialization opportunities for the
child. To date, neither pharmacological nor comprehensive
behavioral treatments have been found to be consistently
effective at significantly reducing children’s engagement in
repetitive behaviors. We developed Family-Implemented
Treatment for Behavioral Inflexibility (FITBI) to target the
full variety of repetitive behaviors found in autism. For the
current study, a therapist and parents of five children with
autism (mean age = 48 months) co-implemented FITBI in
a clinic setting over a 12-week treatment period. Using
single case design methodology, significant reductions in
repetitive behaviors were found for all participants and
maintenance of treatment effects for 4 of 5 participants.
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Introduction

The restricted and repetitive patterns of behavior frequently
dominate the daily activities of children with autism, and
often significantly impact their learning and development
of adaptive behaviors and skills (Koegel and Covert 1972;
Rutter 1978; Varni et al. 1979; Pierce and Courchesne
2001). It is now clear that a variety of forms of repetitive
behavior are present in many cases of autism by 2-3 years
of age (Mooney et al. 2006; Honey et al. 2008; Richler
et al. 2007), and present with sufficient severity at this age
to warrant early intervention (Bishop et al. 2007). Further,
repetitive behaviors persist into adulthood and can be the
“residual symptom” of autism once social-communication
symptoms improve (Piven et al. 1996).

Repetitive behaviors also have been found to be strongly
associated with the occurrence of mood and behavior
problems in children with autism (Lam et al. 2005; Gabr-
iels et al. 2005; Leyfer et al. 2006). Researchers involved in
large scale studies on the well-being and functioning of
families of children with autism have reported that repet-
itive and related problem behaviors are associated with
elevated parent stress (Bishop et al. 2007; Lounds et al.
2007), engender negative parenting styles (Greenberg et al.
2004), and are among the most difficult aspects of autism
that parents must deal with on a daily basis (Mercier et al.
2000). There are a variety of discrete types of repetitive
behaviors that occur in autism (Lam and Aman 2007,
Cuccaro et al. 2003; Bodfish et al. 1999, 2000; Turner
1999). This broad range of behavior has been subdivided
into at least two conceptual categories: “lower-order”
motor actions (stereotyped movements, repetitive manip-
ulation of objects, and repetitive forms of self-injurious
behavior) that are characterized by repetition of movement;
and more complex or “higher-order” cognitive behaviors
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(compulsions, rituals and routines, insistence on sameness,
and circumscribed interests) that are characterized by a
rigid adherence to some rule or mental set (e.g., needing to
have things “just so”) (Bodfish et al. 1995; Cuccaro et al.
2003; Turner 1999; Lewis and Bodfish 1998; Rutter 1978;
Szatmari et al. 2006; Lam et al. 2008). This is important
from the perspective of treatment development because
proposed interventions for repetitive behavior in autism
should be capable of targeting the full variety of repetitive
behavior symptoms (Bodfish 2004).

Despite indicators of poorer functional skills associated
with the expression of repetitive behaviors, parents and
clinicians sometimes have debated whether or not to make
repetitive behaviors the target of intervention. Some par-
ents are struck by how “proficient” their children are in
certain areas (e.g., memorizing facts, working on the
computer) and how this stands in contrast with all the
other things their children may not able to do (e.g.,
socialize with peers, communicate clearly, adapt to pre-
school, etc.). In these situations, parents sometimes
express a fear to tread on these “islands of ability”
(Mercier et al. 2000). However, another common scenario
has involved parents who have seen the “meltdowns” and
other negative side effects that are related to preventing
the child from engaging in these repetitive behaviors and
interests (Mercier et al. 2000). This appears to be a
function of an underlying behavioral rigidity/lack of
flexibility whereby situations that involve lack of or lim-
ited access to repetitive, ritualistic behaviors or interests
can trigger bouts of severe irritability, aggression, or other
problem behaviors (Green et al. 2006; Peters-Scheffer
et al. 2008). From a treatment perspective, it is apparent
that the generalized rigidity/inflexibility associated with
repetitive patterns of behaviors and interests can signifi-
cantly interfere with learning and socialization, and can
become a motivating factor underneath the development
of severe mood and behavior problems. Thus, repetitive
behaviors and interests have the potential for interfering
with child development and family well-being, and treat-
ment can be seen as necessary when viewed as an
approach to expand the child’s behavioral repertoire rather
than simply thwarting or punishing the child’s repetitive
behaviors and interests.

Recent controlled trials of joint attention and symbolic
play interventions have demonstrated that these types of
focused interventions can significantly impact core autism
deficits in the area of social communication (Schertz and
Odom 2007; Kasari et al. 2006). To date, a similar
approach has not been applied to the development of
focused interventions for restricted, repetitive behaviors,
which has resulted in a lack of evidence-based treatments
for these behaviors. A recent multisite, randomized con-
trolled trial of the serotonin reuptake inhibitor, Citalopram,

for the treatment of repetitive behaviors in autism failed to
find significant treatment effects (King et al. 2009), and
thus presently there are few established evidenced-based
pharmacotherapies indicated for the treatment of repetitive
behaviors in autism (cf. Wink et al., in press). There is
evidence, however, that early behavioral treatment is an
effective form of intervention for autism (Bodfish 2004;
Dawson 2008). Indeed, a recent landmark study of the
Early Start Denver Model (ESDM) for the treatment of
toddlers with autism found significant treatment-related
improvements for a large variety of clinical outcomes
(e.g., IQ, adaptive behavior, language, and socialization);
yet, the comprehensive ESDM treatment package failed to
impact repetitive behaviors (Dawson et al. in press). Thus,
interventions are still needed to address the full variety of
repetitive behaviors, preoccupations, and fixated interests
exhibited in autism. Although no clear approach has
emerged to date from studies of either pharmacotherapy or
comprehensive behavioral treatments, a body of well-
controlled single-case design behavior analytic studies has
shown that certain reinforcement-based/functional analytic
forms of intervention can effectively treat stereotyped
movements and self-injurious behaviors in children with
developmental disabilities including autism (Gorman-
Smith and Matson 1985; Bodfish 2004). Although these
behavioral approaches to treatment have demonstrated
efficacy in use with individuals with developmental dis-
orders, key issues remain to be addressed, namely (a)
validity with respect to higher-order repetitive behaviors
characteristic of autism (e.g., rituals/sameness, preoccu-
pations, restricted interests), and (b) translational utility
with respect to routine application by parents across
settings.

Our treatment approach, Family-Implemented Treatment
for Behavioral Inflexibility (FITBI), used both direct
instruction (e.g., discrete trials) and naturalistic behavioral
teaching methods (e.g., embedded learning strategies) to
treat the range of repetitive behaviors in autism. Overall the
goals of FITBI were to (a) teach parents and caregivers to
view repetitive behaviors using a neurodevelopmental
model that approached these symptoms as part of a brain-
based disorder that could be changed through specific
experiential and learning exercises; (b) teach parents how
to conduct FITBI treatment sessions—parents learned to
identify high probability environmental cues that elicited
the children’s symptoms, and subsequently taught their
children to inhibit repetitive behaviors in the presence of
these cues and replace them with alternative, adaptive
behaviors; and (c) teach parents how to embed FITBI into
their children’s everyday routines as a way to both
diminish parental accommodation/reinforcement of repet-
itive behaviors and increase the overall dosage of FITBI
their children received.
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FITBI: Empirical Rationale and Description
of Intervention

Response Interruption and Redirection (RIR) and Differ-
ential Reinforcement of Variability in behavioral respond-
ing (DRV) are the two behavior intervention strategies that
comprise the FITBI treatment approach. These interven-
tions are linked to the two categories of repetitive behavior
in autism (i.e., higher order and lower order behaviors). RIR
is designed to substantially decrease children’s engagement
in repetitive behaviors, and is primarily used with lower
order behaviors that are typically non-functional or pur-
poseless (e.g., repetitively spinning objects, prolonged
visual inspection of parts of objects). In contrast, DRV is
designed to shape and increase the child’s novel engage-
ment with repetitive behavior stimuli, and is primarily used
with higher order behaviors that are perserverative but
potentially functional (e.g., child repetitively watching a
video, or only playing with Disney characters).

As a behavioral strategy, RIR has involved physically or
verbally blocking/interfering with children’s engagement
in inappropriate behavior and redirecting them to engage in
an alternative behavior. RIR has been used to treat vocal
stereotypies (Ahearn et al. 2007), self-injury (Azrin et al.
1988), and self-stimulatory behaviors in individuals with
developmental disabilities (Koegel et al. 1974). In com-
parison, differential reinforcement involves reinforcing the
child for engaging in any other behavior besides the tar-
geted, inappropriate behavior while ignoring occurrences
of the inappropriate behavior (Newman et al. 1997; Piazza
et al. 1996). DRV is one specific type of differential rein-
forcement. The rationale for using this approach is that
children with autism can be taught to vary their behavioral
responses by directly reinforcing variability/novelty of
responses, and that engaging in variable behavior is
incompatible with engaging in perserverative responses
(Miller and Neuringer 2000; Neuringer 2004). Previous
research has shown that variability can be increased by
directly reinforcing it (Holman et al. 1977; Machado 1989;
Napolitano et al. 2010; Neuringer 1986; Pryor et al. 1969).

FITBI Overview

For the present study, FITBI implementation occurred across
12 weekly sessions with the first session solely focused on
parent education and training, hence, the child may or may
not have been present. Each of the subsequent treatment
sessions lasted approximately 60—120 min during which
time the therapist-parent—child triad completed two or three
blocks of FITBI instructional trials. Initial treatment sessions
involved more parent instruction and preparation and thus
only 1-2 FITBI teaching blocks typically were conducted.
Within each FITBI block, 8—-10 consecutive teaching trials
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were attempted with the child being presented with items or
situations that trigger the repetitive behavior (i.e., antecedent
stimuli) followed by a prompt that the child not contact the
item and/or engage in repetitive behavior with the item (i.e.,
RIR) or to appropriately engage with the item (i.e., DRV).
The procedures were initially presented in a repeated discrete
trials manner to facilitate practice and learning, and then
moved to a naturalistic teaching approach (e.g., embedding
teaching trials into play-based activities) to facilitate main-
tenance and generalization. To assist with the demand that
habitual repetitive behaviors be inhibited, we taught the child
an alternative behavior. Often early in FITBI, the child must
be physically prompted to engage in the alternative behavior
or to appropriately engage with the repetitive behavior-
inducing/antecedent stimulus. If needed, an individualized
behavior management plan was developed to help parents
work through problem behaviors (e.g., extinction bursts) that
may have resulted from physically redirecting the child to
engage in the alternative behavior instead of repetitive
behavior. Further, if more than one antecedent stimulus could
evoke a specific repetitive behavior (e.g., presence of toy
cars, puzzles, and toy blocks all were associated with lining
up objects) then the stimuli were randomly interspersed
throughout the FITBI teaching trials. Finally, parents were
asked to implement FITBI strategies at home with their child.

The goal of treatment was for the child to immediately
begin to engage in the alternative/appropriate behavior as
soon as the evocative stimulus (i.e., stimulus that triggered
repetitive behavior) was presented instead of repetitive
behavior. A graduated time delay procedure was used to
facilitate this goal whereby after presentation of the
evocative stimulus the therapist waited for increasing
amounts of time (e.g., 2 s, 5 s, 10 s, etc.) to see if the child
self-initiated the alternative behavior. Graduated time
delay continued until the child could spontaneously self-
initiate and sustain engagement in the alternative behavior
across three consecutive blocks of FITBI treatment trials.

In conclusion, there is a lack of focused, evidenced-
based behavioral interventions to treat the full variety of
repetitive behaviors in autism. We developed FITBI to
target the clinical heterogeneity often associated with aut-
ism and the expression of repetitive behaviors. The purpose
of this article is to present clinical outcome data on the
FITBI treatment approach using experimental, single case
design methodology.

Method
Participants

Five preschool aged children (M = 48 months of age;
range 39-65 months) with a diagnosis of Autistic Disorder
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participated in the study. All participants had been diag-
nosed by an independent, licensed psychologist or psychi-
atrist prior to study enrollment. Participants were recruited
through the distribution of fliers to local childcare centers,
diagnostic clinics, and through the Autism Research Subject
Registry at UNC-Chapel Hill. Once families expressed
interest in the study, a research assistant conducted an initial
screening over the phone to ensure participants met relevant
inclusion/exclusion criteria, and if so, on-site assessments
were then scheduled. Research staff administered the Aut-
ism Diagnostic Observation Schedule (ADOS; Lord et al.
2002) to confirm each participant’s diagnostic status. The
survey forms version of the Vineland Adaptive Behavior
Scales, second edition (VABS-II; Sparrow et al. 2005) was
used to assess children’s developmental functioning; and
the Repetitive Behavior Scale-Revised (RBS-R; Bodfish
et al. 1999), a psychometrically-valid, informant-based
measure, was used to assess repetitive behaviors. See
Table 1 for participant and caregiver demographic
information.

For purposes of study enrollment, participants had to
meet the following inclusion criteria: (a) between 2 to
6 years of age, (b) previous diagnosis of an autism
spectrum disorder, and (c) parent identification of at least
2 repetitive behaviors that were frequent in occurrence
and/or interfered with the child’s participation in every-
day activities or routines (e.g., child lined up his toys for
prolonged periods of time). Exclusionary criteria included
(a) repetitive behavior occurred intermittently or was
difficult to elicit in a clinic-based setting, (b) children
with co-existing genetic or psychiatric disorders strongly
associated with autism (e.g., FXS) or the presence of
repetitive behaviors (e.g., OCD), (c) presence of a seizure
disorder, and (d) parent refusal or inability to participate
in 12 weeks of treatment. Concurrent behavioral therapies
or medications were not exclusionary criteria. None of
the children were taking medication at the time of study
enrollment. Two children were excluded because their

Table 1 Child and family demographics

behaviors occurred infrequently and did not interfere with
ongoing family routines, and one child was excluded
because his repetitive behavior would have been difficult
to elicit in the clinic (i.e., child wanted parent to drive
the same direction each time they left home). The Uni-
versity of North Carolina at Chapel Hill IRB approved
this study.

Experimental Procedures

Single-case research methodology was used to evaluate the
effects of FITBI on the repetitive behaviors of five study
participants. This methodology allows causal interpreta-
tions to be drawn with small N studies because each par-
ticipant serves as his/her own control (Horner et al. 2005).
Specifically, we used a multiple baseline across behaviors
design with two behaviors targeted for each participant.
Baseline and treatment session data were collected during a
series of 5 min probes that occurred at the beginning of the
family’s clinic visit. The clinic visit, itself, lasted from
60-120 min depending upon child cooperation. The first
session (week 1 of 12) served as a psychoeducation session
whereby the therapist described the treatment to the care-
giver(s) and provided relevant information on repetitive
behaviors in autism. In subsequent sessions for each child,
a total of 20 min of probe data were collected—a 5 min
therapist probe was conducted for each of the two target
behaviors; and similarly, two, 5 min parent probes were
conducted for those same behaviors. The order of parent
and therapist probes was counterbalanced across the 5
children. In general, baseline sessions were conducted until
therapist data appeared stable; however, in some cases we
decided to move the child into the treatment phase early for
ethical reasons since the treatment was only scheduled to
be a total of 12 weeks. The decision to move children from
the baseline to treatment phase primarily was based on
therapist probe data as it took time for some parents to
become comfortable conducting the probe sessions. In

Child CA months Sex Race VABS standard RBS-R score ADOS Maternal education®
score -
Module Severity score®
Joshua 40 M White 62 33 1 10 BA/BS
Barry 39 M White 67 17 1 9 MA/MS
Sam 44 M Black 74 32 3 6 MA/MS
Harry 65 M Biracial 88 36 3 6 AA/AS
Rick 53 M White 84 38 2 6 BA/BS

CA chronological age, VABS Vineland Adaptive Behavior Scales (Standard Score: M = 100; SD = 15); RBS-R Repetitive Behavior Scale-
Revised (higher scores indicate greater severity of repetitive behavior symptoms)

% ADOS severity scores are based on a 1-10 rating scale, with higher scores indicating greater symptom severity (Gotham et al. 2009); b Degree
status: AA/AS = Associate of Arts/Science, BA/BS = Bachelor of Arts/Science, MA/MS = Master of Arts/Science
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addition, given that the first 20 min of the clinic visit
focused on the collection of probe data, which involved
behavioral presses to elicit children’s repetitive behaviors,
there were occasions where children refused to participate.
One primary caregiver, all of whom were female, partici-
pated in the treatment sessions and probe data collection,
although on some occasions both caregivers attended the
session.

Setting, Materials, and Therapist

All sessions were conducted on-site at UNC-Chapel Hill in
a clinic room equipped with a one-way observational
mirror. The room contained a child-sized table and two
child-sized chairs. In addition, two adult chairs were
available for parents to sit and observe while the therapist
interacted with the child or vice versa. Further, a carpeted
area with age appropriate toys was available to the child
during breaks between instructional trials. During the
instructional trials, the stimuli that elicited the child’s
repetitive behavior and stimuli that could be used to elicit
more appropriate behavior were made available. The
repetitive behavior stimuli were identified via parent
report, and to conduct the trials the parent either brought
the stimuli from home or we purchased replicas of the
stimuli. The second author served as the therapist for all
children; he holds a master’s degree in child development
and previously worked with children with behavioral
disorders.

Baseline Probe Sessions

For each targeted behavior, the parent and therapist con-
ducted separate baseline sessions. During the baseline
probe, the stimuli that elicited the child’s repetitive
behavior was available and an equal number of neutrally-
preferred tangible stimuli. The neutral stimuli were chosen
using a direct preference assessment format. The specific
procedures for conducting the preference assessment have
been described elsewhere (Boyd et al. 2007). During the
5 min session, if the child was engaged in repetitive
behavior, the parent or therapist was instructed to verbally
prompt the child, using succinct prompts, every 30-seconds
to redirect him/her to more appropriate play (e.g., “Let’s
try to drive the car.”). If the child did not comply with the
verbal request then it was followed by a hand-over-hand
physical prompt. No other prompts were provided until the
next 30-second interval. Throughout the probe session,
however, the therapist or parent interacted with the child
and verbally praised him/her when the child engaged in
appropriate play while ignoring instances of repetitive
behavior except those that occurred at the 30-second
interval mark. A hand-held, digital timer was used to help
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the parent and therapist keep track of the time intervals.
Further, the therapist would verbally remind the parent if
the parent failed to deliver the child prompt.

Treatment Probe Sessions

The treatment probes were conducted in the same manner
as the baseline probes with the exception being the addition
of a stimulus to evoke an alternative, appropriate behavior.
Thus, in addition to the presence of the repetitive behavior
and neutral stimuli, an alternative behavior stimulus also
was present during the treatment probes. This alternative
stimulus also was used in the actual instructional trials that
followed probe data collection to teach the child an
appropriate behavior that could be engaged in while in the
presence of the repetitive behavior stimulus. The alterna-
tive stimulus/behavior was selected either because of its
functional incompatibility with the repetitive behavior, that
is, it would be extremely difficult for the child to simul-
taneously engage in the repetitive and alternative behaviors
(e.g., clapping hands together is incompatible with hand-
flapping), or based on parent nomination of an alternative
skill the parent wanted the child to learn. See Table 2 for a
description of participants’ targeted repetitive behaviors
and selected alternative behaviors. Follow-up data for
participants were collected by conducting the treatment
probes in the family’s home at 2-week and 4-week time
points occurring after the completion of the 12 week clinic
sessions. The duration of the follow-up probes was 3 min
instead of 5 min, and only the parent conducted the probes.

Measures
Behavioral Coding

The authors developed the Direct Observation of Repeti-
tive Behaviors in Autism (DORBA) coding system (Boyd
et al. 2010). The coding system contained state/duration
and point/event codes to capture a participant’s engage-
ment in repetitive behavior, appropriate behavior, and/or
problem behaviors (e.g., tantrums, aggression). The spe-
cific operational definitions for each of these behavioral
categories can be obtained from the first author. Behavioral
raters, naive to the purposes of the study, coded videotapes
from the baseline, treatment, and follow-up probe sessions
post-hoc. All coders were trained to a reliability criterion
of > 0.80, using a kappa statistic, based on training tapes
from a separate pilot trial of FITBI. In addition to coding
discrete categories of behavior, at the end of each 5 min
probe session the coder also rated the interference level of
the child’s repetitive behavior on a 0 (no interference) to 3
(severe interference) scale, indicating the degree to which
the child’s repetitive behavior interfered with his/her



J Autism Dev Disord (2011) 41:1330-1341

1335

Table 2 Types of repetitive and alternative behaviors targeted with FITBI

Alternative

Treatment
approach

Repetitive behavior 2

Treatment  Alternative behavior 1

approach

Repetitive behavior 1

behavior 2

RIR Taught to hold other objects

Object attachment to outdoor sticks

Taught functional play skills

RIR

Lining up objects

Joshua

in his hand
Taught to wait and ask adult

RIR

Repetitive touching of wind chimes

Taught to squeeze hands together

RIR

Repetitive touching

Barry

to touch wind chime

of flags

Gradual reduction of toothbrush

RIR

Hoarding Toothbrushes

Taught to expand play routines with cars

Perseveration with cars DRV

Sam

collection

Gradually reduced the amount

DRV

Preoccupation with drawing signs

Taught to play with other toys in

Fixated interest with RIR

Harry

of time he engaged in the activity

and labeling objects with those signs

presence of bank checks

drawing and writing

bank checks
Perseveration with real

DRV Taught to watch video only

Repeatedly watched the same movie

Taught to play with other toys

RIR

Rick

during scheduled video time

in presence of toy elevators, and

and pretend elevators

taught to remain calm, wait and ask

to push button for real-life elevators

ability to engage in alternative activities. The videos were
coded using Observer XT 7.0 (Noldus 1991), a behavior
coding software program that allowed for real time coding
of frequency and duration-based behaviors. For each par-
ticipant, reliability was calculated for at least 30% of the
sessions across each study phase (i.e., baseline, treatment,
and follow-up). For the probe sessions, a kappa statistic
was used to compute the reliability of participant data for
baseline (M = 0.81, range = 0.53-1.00), intervention
(M = 0.84, range = 0.53-1.00), and follow-up (M = 0.85,
range = 0.76-1.00). For the interference ratings, Pearson
correlation coefficients were used to determine inter-rater
reliability for parent (r = 0.74, p > 0.0001) and therapist
(r = 0.82, p > 0.0001) sessions.

Effect Sizes

There has been some controversy over whether effect sizes,
which are based on aggregated data, should be used with
single-case research, which is based on individual subjects
(Scruggs and Mastropieri 1998; Strain et al. 1998). We
have chosen to report the simple effect size calculation of
mean baseline reduction (MBLR) to reflect participants’
average amount of reduction in repetitive behavior. The
data will be reported for each participant to retain indi-
vidual subject effects instead of being averaged across
participants. The formula used to calculate MBLR was
subtracting the mean of the treatment data from the mean
of the baseline data then dividing that number by the mean
of the baseline data and multiplying by 100 (Campbell
2004).

Therapist and Parent Adherence

Data were collected on therapist and parent implementation
of FITBI procedures using project-created fidelity check-
lists. Specifically, data were collected on the number of
FITBI steps implemented correctly (0 = not implemented
correctly, 1 = implemented correctly), thus, the fidelity
checklists only reflect quantity and not quality of imple-
mentation. The first author (co-developer of FITBI) was the
primary observer of therapist adherence and completed the
8-item therapist adherence checklist for 20% of each par-
ticipant’s treatment sessions. The second author (therapist)
was the primary observer of parent adherence and com-
pleted the 7-item parent checklist for 20% of participant’s
sessions. Across participants, reliability data were collected
using an exact agreement formula (dividing number of
agreements by number of agreements plus disagreements
multiplied by 100) for 50% of parent (M = 100%) and
therapist (M = 97.5%) sessions, respectively. On average,
parents implemented 88.5% of steps correctly and the
therapists’ average was 87.5%.
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Results

Based on recently published guidelines from the What
Works Clearinghouse, there are at least six features of
visual analysis of data that can be used to evaluate par-
ticipant outcomes for single case design research (see
Kratochwill et al. 2010). We have elected to directly report
on four of those criteria—level (mean score for each
phase), variability (range of data points within a phase),
trend (slope of the best-fitting line for the data), and con-
sistency of data patterns across phases/participants; how-
ever, the remaining two criteria (immediacy of effect and
data overlap) can be gleaned from the line graphs in Fig. 1.
We have reported these data for the primary outcome of
reductions in repetitive behaviors. It is important to note
that the data are reported separately for parent and therapist
probe sessions; however, the data are averaged across the
two target behaviors to lessen the redundancy with the line
graphs in Fig. 1.

Level and Variability of Baseline Data

Averaged across the two target behaviors, the mean per-
centage of time Joshua engaged in repetitive behavior was
98% (range: 92-100%) during parent probes and 97%
(range: 93-100%) during therapist probes. During these
same probes, the mean amount of time Joshua engaged in
appropriate behavior (i.e., engaged with neutrally-pre-
ferred stimuli) was 0% and 0.7% of the time during parent
and therapist probe sessions, respectively (see Fig. 2).
Barry engaged in repetitive behavior 66% (range:
37-95%) of the time during parent probes, 63% (range:
14-95%) of the time during therapist probes, and mean
engagement in appropriate behavior was 34% and 37%,
respectively. Sam engaged in repetitive behavior for 68%
(range: 37-100%) of the time during parent probes and
59% (range: 0-94%) of the time during therapist probes.
His engagement in appropriate behavior averaged 9% for
parent and 28% for therapist probes. For Sam, only one
baseline data point is reported for target behavior 1
because of child non-compliance, which subsequently
affected the rater’s ability to code subsequent baseline
sessions. For Harry, the mean amount of time he engaged
in repetitive behavior during parent probes was 69%
(range: 14-98%) and it was 76% (range: 28-99%) for
therapist probes; he engaged in appropriate behavior
during 21% and 12% of those same probes, respectively.
Rick engaged in repetitive behavior 62% (range: 31-98%)
of the time and appropriate behavior 28% of the time
during parent probes, and engaged in repetitive versus
appropriate behavior 75% (range: 55-98%) and 15% of
the time during therapist probes.
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Level and Variability of Treatment Data

The mean percentage of time Joshua engaged in repetitive
behavior decreased to 27% (range: 0-99%) for parent
probes and 34% (range: 0-83%) for therapist treatment
probes. The mean percentage of time he engaged in
appropriate behavior (i.e., engaged either with neutrally-
preferred stimuli or the alternative behavior stimulus)
during parent and therapist probes increased to 52% and
41%, respectively. Averaged across the two target behav-
iors, Barry’s engagement in repetitive behavior decreased
to 29% (range: 0-75%) for parent probes and 26% (range:
0-91%) for therapist probes. His engagement in appropri-
ate behavior increased to 60% for parent probes and 57%
for therapist probes. Sam engaged in repetitive behavior
23% (range: 0-67%) of the time during the parent probes
and 10% (range: 0-48%) of the time during therapist
probes, and engaged in appropriate behavior 61% and 69%
of the time during those respective probes. Harry’s
engagement in repetitive behavior decreased to 39%
(range: 0-98%) for parent probes and 45% (range: 0-97%)
for therapist probes, and for appropriate behavior,
increased to 42% for parent probes and 39% for therapist
probes. Rick’s engagement in repetitive behavior declined
to 21% (range: 0-84%) in the parent probes and 24%
(range: 0-47%) in the therapist probes. His engagement in
appropriate behavior increased to 68% and 66%, respec-
tively, for parent and therapist probes.

Level and Variability of Follow-up Data

We attempted to collect follow-up data at 2 and 4 week
time points after the 12-week treatment period. The
reported follow-up data have been averaged across the two
behaviors and the two time points for parsimony. For
Joshua, data were only collected for the 4 week time point,
and we were unable to collect follow-up data for Barry. At
the 4 week follow-up time point, Joshua engaged in
repetitive behavior 15% (range: 0-30%) of the time and
engaged in appropriate behavior 46% of the time. Sam
engaged in no repetitive behavior at follow-up and engaged
in appropriate behavior for 77% of the time. Harry also
engaged in no repetitive behavior at follow-up, and the
average amount of time he engaged in appropriate behavior
was 95%. Finally, Rick’s average amount of engagement in
repetitive behavior was 10% (range: 0-21%) versus 83%
for appropriate behavior.

Data Trends and Consistency of Effects
The trend lines in Fig. 1 show baseline data trends in the

expected direction for Joshua, with engagement in repeti-
tive behavior accelerating during this phase. The opposite
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Fig. 1 Child engagement in repetitive behavior. The graphs reflect
the percentage of time the child engaged in repetitive behavior during
the session. The dashed lines reflect data trend lines for the therapist
and the solid lines reflect trend lines for the parent. In baseline

effect, as expected, is primarily found for his treatment data
with engagement in repetitive behavior decelerating;
however, an exception is that the trend line for the therapist
data for target behavior 2 is increasing over time. For
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sessions with only 2-3 data points, the trend lines directly overlap the
lines for the actual data. Note. The asterisk indicates we were unable
to collect data during a particular session, which primarily occurred
because of child noncompliance

Barry, there is already a decelerating data trend for either
parent (target behavior 1) or therapist (target behavior 2)
baseline sessions that continues into the treatment phase.
Baseline trend lines for Sam show an increasing trend for

@ Springer



1338

J Autism Dev Disord (2011) 41:1330-1341
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target behavior 2; it is difficult to gauge the true trend of
target behavior 1 as there is only one data point. Yet, his
treatment data show trend lines that decelerate to 0%
engagement in repetitive behavior for both target behav-
iors. For Harry, his trend lines are in the expected direction
for the baseline (i.e., accelerating) and treatment (i.e.,
decelerating) phases. Rick’s data show the expected effect
for target behavior 2; however, there is a decelerating
baseline trend for target behavior 1. Based on the trend
lines, a functional relationship between the intervention
and change in the dependent variable can only be estab-
lished for Joshua, Sam, and Harry.

Effect Sizes and Interference Ratings

Based on MBLR effect size calculations, Joshua’s
engagement in repetitive behavior resulted in a reduction of
69% from baseline to treatment for parent probes and 60%
for therapist probes. On average, the behavior coder rated
the interference of his repetitive behavior a 3 (out of a scale
of 0 to 3; range: 3) during both baseline parent and ther-
apist probes; however, during treatment his average rating
was 1.4 (range: 0-3) for parent probes and 1.5 (range: 0-3)
for therapist probes. Average reductions in repetitive
behavior based on MBLR scores for Barry were 58% for
parent and 61% for therapist probes. Barry’s interference
ratings were 2.2 (range: 2-3) and 2 (range: 2) during
respective parent and therapist baseline probes, and his
ratings were 1.3 (range: 0-2) and 1.4 (range: 0-2) during
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parent and therapist treatment probes. Effect size calcula-
tions for Sam resulted in a 52% reduction in repetitive
behavior for parent and 71% for therapist probes, with his
interference ratings being 1.9 (range: 0-3) for parent
baseline and 1.1 (range: 0-2) for parent treatment, and 1.8
(range: 0 -3) for therapist baseline and 0.8 (range: 0 -3) for
therapist treatment. The MBLR scores for Harry showed a
44% reduction across parent sessions and a 40% reduction
across therapist sessions. His interference ratings were 2.1
(range: 1-3) and 2.3 (range: 2-3) for parent and therapist
baseline, and 1.3 (range: 0-3) and 1.3 (range: 0-3) for
parent and therapist treatment probes. Finally, for Rick, the
average amount of reduction in repetitive behavior was
68% for parent probes and 66% for therapist probes, with
interference scores being 2.1 (range: 2-3) and 2.2 (range:
2-3) in parent and therapist baseline, respectively, and 0.9
(range: 0-2) and 0.9 (range: 0-2) in parent and therapist
treatment.

Discussion

Overall we found substantial reductions in the occurrence
of repetitive behaviors for all participants involved in the
FITBI trial. Further, concurrent increases were found for
children’s engagement in alternative activities, which
suggests the treatment also may be effective at targeting
behavioral inflexibility. It is this underlying deficit in
behavioral inflexibility that is thought to be associated with
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the expression of repetitive and problem behavior in autism
(Green et al. 2006). It is reasonable to presume that a child
who is more flexible in their ways of thinking and engaging
with their environment will have more opportunities to
explore and learn a variety of adaptive skills and behaviors
(Pierce and Courchesne 2001).

In examining specific data patterns, again, we found that
the mean amount of time children engaged in repetitive
behavior decreased while the mean amount of time they
engaged in appropriate behavior increased. It should be
noted that the percentage of time children engaged in
repetitive or appropriate behavior did not always total to
100% of the time because the child may have been engaged
in other behaviors (e.g., social overture) or off-camera
during a coding interval. For participants, there remained
quite a bit of variability in the data across baseline and
treatment phases suggesting that there continued to be day-
to-day fluctuations in the occurrence of these behaviors.
Across the treatment sessions we attempted to intersperse
different antecedent stimuli that elicited the child’s repet-
itive behavior in order to work on decreasing these
behaviors across situations. The variability in the findings,
however, may suggest that other contextual determinants of
the behavior exist and/or that undetermined sensory (i.e.,
non-tangible) aspects of the environment or those intrinsic
to the child may have continued to elicit these behaviors
(Boyd et al. 2009). In evaluating data trends, it appears that
for two participants (Barry and Rick) there were deceler-
ating trends in the baseline phase, which suggests their
engagement in repetitive behavior was decreasing prior to
implementation of the intervention. Thus, intervention
effects are based on the three participants for whom more
consistent data patterns were found in terms of an accel-
erating trend in baseline followed by reductions in repeti-
tive behavior upon intervention implementation. Based on
the What Works Clearinghouse guidelines at least three
demonstrations of an effect must be found to determine a
functional or causal relationship between the independent
and dependent variable in single case research (Kratochwill
et al. 2010). The effect size calculations reflected signifi-
cant reductions in repetitive behaviors for all participants;
however, this finding may be related to the difficulty of
using and interpreting effect sizes with single case designs
(Jenson et al. 2007). Finally, the parent adherence and
follow-up data suggest that caregivers can reliably imple-
ment FITBI strategies with and without on-going guidance
from a therapist. This is important from a treatment
development perspective as ultimately we want to develop
interventions that are sustainable across settings and
intervention agents.

FITBI has the potential to be a cost-effective treatment
for repetitive behaviors because it is designed to target both
lower and higher order repetitive behaviors, be useful for

individuals with autism across the range of intellectual
functioning, and be implemented by different intervention
agents. Our focus on a behavioral treatment for higher
order repetitive behaviors found in autism is one extension
of current behavioral analytic studies, which have mainly
focused on the treatment of stereotypic and self-injurious
behaviors (Bodfish 2004). However, even if a child exhibits
clinically significant levels of repetitive behaviors it is not
entirely clear that FITBI is always the most appropriate
form of treatment. It is possible that lack of response to
FITBI or other behavioral approaches may provide a jus-
tification for the use of psychopharmacological treatments,
especially for young children.

Finally, the use of single case design introduces study
design strengths, such as increased internal validity; how-
ever, it also introduces limitations. Obviously, the small
sample size limits the study’s external validity. Further, the
implementation of FITBI in a clinic setting under the
guidance of a skilled therapist helped to ensure parents
followed a standard treatment protocol, yet, reduces the
generalizability and potentially the replication, of the
findings. The follow-up data collected in the home in
which the parents conducted the probes on their own
suggest that parents continued to successfully use the
treatment strategies on their own. Still it cannot be ruled
out that the continued reductions in repetitive behavior
found in the home are a by-product of transfer of stimulus
control, that is, the child learned to inhibit repetitive
behavior in the presence of the therapist and parent because
he associated them with directives to stop engaging in
those behaviors. Future research should involve a larger
randomized clinical trial and examine if the child also
inhibits repetitive behavior in the presence of a novel
person or when left to his own devices.
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