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Abstract Some individuals with developmental disabilities
develop inappropriate sexual behaviors such as public mastur-
bation, disrobing, and touching others in an unwanted sexual
manner. Such acts are problematic given the taboo nature of
the behaviors and the potential for significant negative conse-
quences, such as restricted community access, injury, and le-
gal ramifications. Therefore, it is necessary to equip caregivers
and practitioners with effective treatment options. The pur-
pose of this paper is to review studies that have evaluated
behavioral treatments to reduce inappropriate sexual behavior
in persons with developmental disabilities. The strengths and
weaknesses of each treatment are reviewed, and a model for
treatment selection is provided.

Keywords Developmental disability - Disrobing -
Inappropriate sexual behavior - Masturbation - Treatment
review - Treatment selection model

Jackson (1982) noted that the expression of sexuality has been
observed to begin in early childhood. Specifically, young chil-
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dren often explore their own bodies and bodily sensations and
learn appropriate and inappropriate ways of touching the bod-
ies of same age peers (i.e., personal boundaries, asking for
permission to touch, non-aggression). For typically develop-
ing children, the preschool and early elementary years provide
continued opportunities to learn when and where behaviors
like taking clothes off and touching one’s genitals are appro-
priate through observation, peer interactions, and caregiver
responses (Davies et al. 2000; Sandnabba et al. 2003). This
is the period during which children typically restrict their sex-
ual behaviors (e.g., masturbation) and sexual talk (e.g., genital
or reproduction conversations with same age peers or siblings)
to private spaces (Johnson 1993; Johnson and Aoki 1993;
Sandnabba et al. 2003).

However, children with developmental disabilities (DD) of-
ten have decreased social opportunities with peers and general-
ly require explicit instruction to acquire appropriate behavior
(Walton and Ingersoll 2013), which can impede children’s
awareness of social rules governing sexual behavior (Volkmar
and Wolf 2013). In addition, there appears to be little by way of
educational and behavioral interventions to promote the healthy
expression of sexuality by individuals with DD (Sullivan and
Caterino 2008). This underutilization of behavioral principles
to positively impact developmentally and age-appropriate sex-
ual behaviors is no doubt at least partially due to the discomfort
some stakeholders are likely to experience when discussing
sexuality. The relative lack of effective interventions combined
with an increased need for systematic instruction to acquire
new skills contributes to the development of inappropriate sex-
ual behaviors (ISBs) for some individuals with DD.

In particular, a child’s delayed ability to discern the social
norm may contribute to the development of maladaptive
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sexualized behaviors in educational and community settings.
Without appropriate intervention, such behaviors might per-
sist and worsen over time as the child continues to develop
physically to sexual maturity. Some school age children and
adults with DD have been reported to engage in ISB such as
disrobing, public masturbation, inappropriately touching
others, publicly discussing sexual topics, and sexual arousal
to atypical objects or individuals with potentially serious con-
sequences (e.g., Carlson et al. 2008; Early et al. 2012;
Hagopian et al. 2002; Sprague et al. 1997).

Broadly, ISB is defined as a response class performed with-
in an environment that deems the behavior as being unaccept-
able by societal standards (e.g., legislative rule, consequence
of behavior creates harm to self or others; Ward et al. 2001).
There is limited information on the prevalence of ISB exhib-
ited by individuals with DD, which might be a result of ethical
concerns regarding the measurement of private or taboo be-
haviors (Lund 1992). Although many ISBs are often publicly
displayed, observers may feel uncomfortable observing and
recording such behaviors because of the sexual content and
relevant societal norms; for example, recording of public mas-
turbation would require visually observing such behavior
which may cause uneasiness for both the observer and client.
However, the results of descriptive survey studies and the
publication of intervention studies addressing these behaviors
suggest that ISBs are evident in a significant number of chil-
dren and adults with DD. Ruble and Dalrymple (1993), for
example, surveyed parents of children ages 9 years and older
with autism spectrum disorder (ASD) and found that 65 % of
parents reported their child had touched their genitals in pub-
lic. Additionally, 25 % of parents reported their child had
disrobed in public, 23 % reported their child masturbated in
public, and 18 % reported their child had inappropriately
touched others (Ruble and Dalrymple 1993).

Over the last five decades, published research has de-
scribed the assessment and behavioral treatment of ISB
displayed by individuals with DD. These behaviors have in-
cluded (a) exhibitionism or disrobing (e.g., Carlson et al.
2008; Hagopian et al. 2002; Lutzker 1974; Sprague and
Horner 1992); (b) public masturbation or sexually stereotypi-
cal behavior (Hagopian et al. 2002; Sailor et al. 1968; Sprague
et al. 1997); (c) inappropriately touching others (Magee and
Ellis 2001); (d) publicly discussing sexually inappropriate
topics (Early et al. 2012; Pritchard et al. 2011); (e) aggressive-
ly coercing peers into sexual interactions (Polvinale and
Lutzker 1980); (f) masochism (Money and Annecillo 1991,
Widermannova and Strnad 1963); (g) paraphilia (i.c., sexual
arousal to atypical objects, individuals; Early et al. 2012); and
(h) persistence in pursuing romantic relationships, which may
be perceived as stalking (Stokes et al. 2007).

Individuals with DD who engage in ISB may experience
negative outcomes including injury, limited community par-
ticipation, restricted access to educational resources, social

rejection (Early et al. 2012), and peer rejection (Hurley and
Sovner 1983; Lund 1992). They might also have decreased
instructional time and fewer opportunities to learn adaptive
behavior because addressing ISB precludes practitioners from
targeting educational goals (Carlson et al. 2008; Luiselli et al.
1977). Additionally, some topographies of ISB may pose a
threat of injury to self, for example masturbatory behavior
can result in soft tissue damage (Singh and Coffey 2012).

Many topographies of ISB also adversely affect others.
Caregivers and witnesses to ISB could feel victimized or
threatened. Those in the person’s immediate environment
(e.g., classroom or workplace) might encounter unwanted sex-
ual contact such as inappropriate touching of their bodies
(Athens and Vollmer 2010; Bloom et al. 2011), or they may
inadvertently witness ISB that negatively alters their percep-
tions of the person with DD. Furthermore, community mem-
bers may be the targets of persons with DD who sexually
offend (Craig et al. 2006; Lindsay et al. 1999). Other individ-
uals with DD may also be at a higher risk of victimization due
to placement of individuals displaying ISB in treatment facil-
ities (Lund 1992; Lundervold and Bourland 1987). Depend-
ing on the nature and severity of the behavior, as well as the
culpability and age of the individual with DD, some ISB, such
as sexual aggression, sexual coercion, and public disrobing,
might have legal ramifications.

Though the exact prevalence of criminal justice system
involvement is unknown, estimates indicate that the number
of adult sexual offenders with a DD is as high or higher than
rates in the general population (Lindsay et al. 1999). Further-
more, there is evidence to suggest that adult sexual offenders
begin offending as adolescents (Lakey 1994). Clearly, this
indicates the need for early, individualized treatment, yet lim-
ited empirical evidence regarding behavior analytic interven-
tions is available. Treatment options have traditionally been
relegated to cognitive behavioral group therapy (e.g., Lindsay
et al. 1999; Yates 2013), utilization of the relapse prevention
model (e.g., Yates 2013), and pharmacological treatments
(e.g., Myers 1991). Recent research has described statistically
significant group differences between typically developing
adolescent sexual offenders and adolescent sexual offenders
diagnosed with autism on survey measures, which provides
further indication of the need for individualized behavior an-
alytic treatment (Bliel Walters et al. 2013).

In light of these many potential negative consequences,
there would seem to be some value in interventions to educate
individuals with DD about personal boundaries, modesty, the
social rules governing touching others, and the socially appro-
priate expression of sexuality. In addition, it would seem im-
portant to identify and implement empirically supported inter-
ventions to treat ISB as a way of ensuring individuals with DD
who engage in ISB have optimal opportunities for social in-
teraction and community inclusion. Given the potential dele-
terious effects of ISB on individuals with DD who are school
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age and older, professionals (e.g., autism specialists, behavior
analysts, positive behavior support coaches, school psycholo-
gists, clinical psychologists) that provide support to care-
givers, teachers, paraprofessionals, and others should be pre-
pared to assess and treat ISB based on the legislation mandat-
ing treatment of such behaviors (Individuals with Disabilities
Education Improvement Act 2004).

However, selecting an intervention for ISB can be particu-
larly challenging due to negative public perceptions of such
behaviors, the technical difficulty and ethical issues inherent
in implementing direct functional behavior assessments
(FBA) for sexual behavior, and the difficulty in developing
an effective intervention plan for behaviors that may be pri-
marily maintained through automatic reinforcement (e.g.,
masturbation, paraphilia).

Past reviews of the literature pertaining to the sexuality of
individuals with DD have primarily focused on sex education
curricula (see Blanchett and Wolfe 2002; Sullivan and
Caterino 2008 for reviews). In regard to evaluating specific
interventions, Tarnai (2006) completed a systematic review of
interventions addressing socially inappropriate masturbation
for persons with DD. To the authors’ knowledge, there does
not seem to be any current reviews evaluating interventions to
prevent and decrease the broad range of ISB among individ-
uals with DD.

The purpose of this paper was therefore to analyze peer-
reviewed behavioral intervention studies aimed at reducing
ISB among individuals with DD. Seven categories of inter-
ventions for ISB were identified. Based on the respective ad-
vantages and disadvantages of these interventions, a treatment
selection model is provided to assist practitioners in choosing
an appropriate intervention based on client, behavior, and en-
vironmental characteristics.

Method
Search Procedures

We undertook a systematic search of the following electronic
databases: (a) PsycINFO, (b) Educational Resources Informa-
tion Clearing House (ERIC), (c) Academic Search Complete,
and (d) MEDLINE. The following free-text terms were
inserted into the keyword fields in pairs utilizing Boolean
operators and truncation: “cognitive disability,” “intellectual
disability,” “mental retardation,” “disability,” “autism,”
“developmental disability,” “pervasive developmental disorder,
” and “PDD-NOS.” These terms were paired with the following
additional combinations of free-text terms: “sex,” “autoerotic,”
“masturbation,” “staring,” “groping,” “exposure,” “autoerotic
asphyxiation,” “psychosexual,” “paraphilia,” “self-stimulation,
” “exhibitionism,” “sadism,” “masochism,” “coprophilia,”
“self-pleasure,” “inappropriate touching,” “sex education,”

2

9

” ”

and “disrobing.” A total of 144 search combinations were creat-
ed (e.g., “cognitive disability” + “sex,” “autism” +
“paraphilia”).

The search was restricted to English language journals,
although the years of publication were not restricted. The ab-
stracts of the resulting articles were reviewed to identify stud-
ies for inclusion. An ancestry search of the references in in-
cluded articles was also completed to identify additional
articles.

Inclusion and Exclusion Criteria

To be included in this review, a study must have evaluated the
effects of a behavioral treatment that was intended to address
ISB with at least one individual of any age with DD. A target
behavior was considered inappropriate if it grossly violated
social norms (e.g., occurred in public locations past age-
appropriate norms, violated personal space and privacy); sig-
nificantly interfered with other activities, responsibilities, or
instruction; or was hazardous to the individual or others (e.g.,
masturbation at a frequency or intensity to cause tissue dam-
age to genitals, sexual assault of others). A treatment was
deemed behavioral if it implemented treatments that utilized
operant or respondent conditioning and if the treatment
aligned with the seven dimensions of applied behavior analy-
sis (ABA) as described by Baer et al. (1968). Finally, a devel-
opmental disability was defined as one that manifests in child-
hood (i.e., before 18 years of age) and significantly affects
intellectual and/or adaptive functioning. This definition in-
cluded but was not limited to intellectual disability, ASD,
Down syndrome, Prader-Willi syndrome, Rett syndrome,
and Fragile X syndrome; this definition excluded attention
deficit hyperactivity disorder, learning disabilities, and other
disabilities that typically do not affect intellectual or adaptive
functioning.

Additional criteria included (a) the article was published in
a peer-reviewed journal, (b) the intervention was operationally
defined, and (c) the study employed an experimental or quasi-
experimental design. The criterion outlined by Wheeler et al.
(2006) for determining the presence of an operationally de-
fined independent variable was implemented. Specifically, the
following question must be answered “yes” for the study to be
included in this review: Can this treatment be replicated with
the information provided? Finally, studies that examined
group-based interventions, such as group therapy, were ex-
cluded. The concluding search results identified 13 articles
that met the aforementioned inclusion criteria.

A total of 9,936 studies were identified across the com-
bined 144 searches. It is unclear how many studies were ob-
tained in multiple searches. In other words, one study may
have been identified across 30 of the 144 search term pairs;
therefore, with this search method, it is impossible to deter-
mine the number of unique studies identified in the electronic
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search. The abstracts of the 9,936 studies were reviewed against
the inclusion criteria, and 97 were deemed worthy of further
review. After further evaluation of the article in its entirety, 13
articles met the aforementioned inclusion criteria. An ancestry
search of these 13 identified articles did not result in identifica-
tion of additional articles that met inclusion criteria.

To assess reliability of our application of the inclusion
criteria, three authors independently reviewed the 97 articles
deemed worthy of further analysis. Agreement was 87 %;
disputed studies were then reviewed by multiple authors to
reach a consensus.

Data Extraction

Each study was assessed against the inclusion criteria, and
data were extracted on (a) participant characteristics, (b) target
behaviors, (c) intervention characteristics, and (d) study out-
comes. A total of 11 items per study were summarized. To
assess the reliability of data extraction, five studies (38 %)
were independently summarized by two authors. In total, there
were 55 items in which agreement or disagreement could be
measured (i.e., 5 studies with 11 items per study). Agreement
for the summarized items was 100 %.

Treatments for Inappropriate Sexual Behavior

Interventions from the included articles were divided into sev-
en treatment categories: (a) instructional revision, (b) manip-
ulation of motivational variables, (c) noncontingent reinforce-
ment, (d) differential reinforcement of alternative behavior
(DRA), (e) differential reinforcement of other behavior
(DRO), (e) extinction, and (f) punishment procedures. A sum-
mary of the treatments and their relative strengths and weak-
nesses can be found in Table 1.

Instructional Revisions

Instructional revisions alter relevant aspects of the teaching
environment that are associated with the occurrence of chal-
lenging behavior (Dunlap and Kern 1996). Examples of such
antecedent-based interventions include manipulating (a) the
degree of difficulty of the work task, (b) the number of work
tasks required, (c¢) the schedule of activities, and/or (d) the
teaching environment. Such antecedent manipulations have
been used to decrease challenging behavior and increase aca-
demic engagement (Dunlap and Kern 1996).

Similar types of antecedent manipulations have been used
with success to decrease challenging behavior of persons with
DD (Ducharme and Rushford 2001), and there is some re-
search to suggest that this might be a useful approach for
addressing ISB in individuals with DD. For example, Cihak
et al. (2007) evaluated an antecedent manipulation in the form

of an instructional revision to eliminate inappropriate self-
touching in a 16-year-old female with a moderate intellectual
disability. In this study, results of an initial functional analysis
suggested that ISB was maintained by escape from demands.
Two interventions to decrease inappropriate self-touching in-
terventions were then compared. One intervention was an
antecedent-based strategy (i.e., self-operated auditory
prompts), and the other was a consequence-based intervention
(i.e., differential reinforcement of alternative behavior or
DRA). Challenging behavior decreased equally across both
interventions; however, the auditory prompting procedures
were reported to be more socially acceptable and were also
associated with more independent behavior.

In another relevant study, Sprague and Horner (1992) im-
plemented an antecedent manipulation to treat the ISB of a 12-
year-old female diagnosed with ASD and severe intellectual
disability. Results of a functional behavior assessment sug-
gested that lifting her shirt was maintained in part by contin-
gent access to assistance with difficult tasks. The researchers
compared several interventions, including an antecedent-
based strategy, contingent assistance, and contingent assis-
tance with blocking. The antecedent intervention consisted
of an instructional revision in which an adult modeled the
correct task response prior to participant completion of that
same task. Instructional revision did not completely eliminate
ISB, but it did reduce the inappropriate behaviors to a greater
degree than the other two treatments.

In a third relevant study, Carlson et al. (2008) provided
intervention to two participants diagnosed with ASD. The
behavior of concern was frequent public disrobing or urina-
tion in their clothing, which seemingly occurred to gain access
to more preferred apparel. Participants were given the choice
to change into highly preferred clothing at specific times dur-
ing the day in an effort to decrease the behavior. This choice
appeared to function as an effective abolishing operation in
that the ISBs were completely eliminated when choice was
provided. Overall, these three studies demonstrate effective
use of instructional revision strategies to decrease ISB.

Manipulation of Motivational Variables

Manipulating motivational variables is another approach for
changing behavior. The idea is to change the current evocative
or abative effects in place with respect to a potentially rein-
forcing stimulus and thereby temporarily alter the reinforcing
value of the stimulus and the frequency, magnitude, or inten-
sity of any behavior that has been previously reinforced by
that stimulus (Laraway et al. 2003; Michael 1982; Michael
2000). For example, when there is an evocative effect (e.g.,
no access to a preferred stimulus), the reinforcing value of the
stimulus will increase and the probability of responses that
have in the past been followed by that stimulus will temporar-
ily increase and therefore is an establishing operation. When
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Table 1 (continued)

Potential limitations

Strengths

Description

Treatment

* Provides caregiver with appropriate response to ISB  « May result in avoidance or retaliation behaviors

Provide undesirable consequences contingent

Punishment

» May immediately terminate the display of ISB, thus « May negatively impact relationship between caregiver

upon displays of ISB

and individual displaying ISB
* May be physically difficult to implement, particularly if

reducing potential negative consequences of ISB

individual is resistant
* Often takes time and effort to implement with fidelity

(e.g., time out must be monitored)
* Some procedures may pose risk of injury to individual or

caregiver (e.g., physical restraint)

there is an abative effect (e.g., long duration of access to a
reinforcer), in contrast, the reinforcing value of the stimulus
will decrease and the probability of responses that have in the
past been followed by that stimulus will temporarily decrease
and is therefore an abolishing operation.

O’Reilly et al. (2006) examined the effect of manipulating
establishing and abolishing operations with a 20-year-old
male diagnosed with an intellectual disability who engaged
in inappropriate self-touching. Results of a functional analysis
suggested that ISB was maintained by access to attention. Two
conditions were then compared: (a) pre-session access to at-
tention (i.e., abolishing operation) and (b) no prior access to
attention plus extinction (i.e., establishing operation). The re-
searchers hypothesized the first condition would act as an
abolishing operation via an abative effect mechanism and
therefore decrease the reinforcing value of the ISB and de-
crease the probability of ISB in the subsequent session. This
hypothesized effect was in fact obtained. That is, the partici-
pant exhibited less ISB in sessions following pre-session ac-
cess to attention compared to sessions that followed the sec-
ond condition (i.e., no prior access to attention plus
extinction).

Noncontingent Reinforcement

Our search identified one study that examined the effects of
noncontingent reinforcement (NCR) on ISB for individuals
with DD. In a NCR intervention, an individual is provided
access to reinforcement independent of the performance of a
target challenging behavior (Cooper et al. 2007). For maximal
benefit, the reinforcer should be functionally equivalent to the
consequence maintaining the challenging behavior (Cooper
et al. 2007; Horner and Day 1991). Such reinforcement pro-
vided freely during NCR procedures may act as an abolishing
operation, temporarily decreasing the value of the reinforcer
associated with the challenging behavior and thus temporarily
reducing/eliminating the motivation to engage in the challeng-
ing behavior (e.g., Vollmer and Iwata 1991). NCR procedures
may also disrupt the response—stimulus relation through dif-
ferential reinforcement of other behavior.

Hagopian et al. (2002) implemented NCR with a 14-year-
old male diagnosed with an intellectual disability, attention
deficit hyperactivity disorder, oppositional defiant disorder,
and depression. The participant engaged in public masturba-
tion, displaying his genitals, inappropriately touching others,
aggression, disruption, and elopement. Results of an experi-
mental functional analysis indicated that the behaviors were
maintained by access to attention. Researchers developed an
individualized treatment package using both NCR on a fixed-
time schedule of 5 min (i.e., attention delivered every 5 min)
and DRA (i.e., delivery of attention contingent on appropriate
requests for attention). Immediately following instances of
ISB, the participant was placed in non-exclusionary time out
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from positive reinforcement until ISB subsided for 15 consec-
utive minutes. Exclusionary time out from positive reinforce-
ment was implemented when dangerous levels of behavior
occurred. The participant’s ISB was almost entirely eliminated
using these three procedures, but it is not clear to what extent
the NCR component contribution to this positive intervention
outcome as the study did not evaluate the effects of NCR only
on ISB. Thus, this is an area that needs further attention in the
literature.

Differential Reinforcement of Alternative Behavior

Four studies were identified that examined the effects of DRA
on ISB for individuals with DD. DRA involves providing
reinforcement contingent upon an alternative, socially appro-
priate behavior. DRA is usually also paired with extinction of
the undesired behavior (Cooper et al. 2007). DRA is most
effective at decreasing challenging behavior when the rein-
forcer delivered for alternative behavior is functionally equiv-
alent to the reinforcer maintaining challenging behavior and
extinction procedures are based on the function of the chal-
lenging behavior (Vollmer and Iwata 1992).

As previously mentioned, Cihak et al. (2007) used DRA to
treat public masturbation in a 16-year-old female participant
with a moderate intellectual disability. A brief functional anal-
ysis determined inappropriate self-touching was maintained
by escape from demands. Reinforcement in the form of a
token economy system was provided for on-task behavior
on a fixed interval (FI)—30-s/limited hold (LH) 1-s schedule.
The participant received a token every 30 s if she performed
the appropriate response, but the token was withheld if the
participant engaged in ISB within 1 s of the elapsed interval.
Tokens were paired with praise and could be exchanged for
access to preferred items. The effects of the token economy
system were compared to self-operated auditory prompts, an
antecedent intervention, using an alternating treatment design.
Results demonstrated that the participant’s rate of ISB was
similarly decreased in both interventions. However, the re-
searchers deemed the antecedent intervention as more socially
acceptable for long-term use in the workplace.

Fisher et al. (2000) implemented functional communica-
tion training (FCT), a type of DRA in which the alternative
behavior is specifically a communicative behavior (Carr and
Durand 1985). The 19-year-old male with autism and pro-
found intellectual disability’s ISB was found to be sensitive
to tangible reinforcement; therefore, FCT involved providing
a picture card communication system to allow for appropriate
requests for preferred items. FCT plus extinction successfully
reduced a variety of challenging behavior, including public
masturbation. After FCT successfully reduced target behav-
iors, reinforcer delay fading, punishment, and alterative activ-
ities were implemented during reinforcement delay phase.
While punishment was found to be ineffective, alternative

activities promoted the participant’s ability to tolerate delay
to reinforcement.

Hagopian et al. (2002) used DRA in combination with
NCR for a 14-year-old male participant with DD who engaged
in attention-maintained ISB. The DRA component of the in-
tervention consisted of providing the participant with attention
contingent on appropriate requests for attention. When com-
bined with the NCR and time out procedures (see previous
section), the participant’s ISB was completely eliminated.

Najdowski et al. (2008) also implemented FCT. The par-
ticipant’s target ISB included public masturbation and grab-
bing of others’ genitals; additionally, the participant reliably
displayed the precursor behavior of inappropriate sexual state-
ments about another person’s genitalia prior to engaging in the
target ISB. Functional analysis and FCT were implemented
for this precursor behavior. Researchers taught the participant
to appropriately request for attention utilizing a speech-
generating device, which successfully reduced precursor be-
haviors and targeted ISB.

Differential reinforcement procedures are frequently used
to address challenging behavior exhibited by persons with DD
(see Lennox et al. 1988 for a review). The literature suggests
that DRA may be most effective when combined with extinc-
tion and other procedures. Although this could potentially be
costly and/or time consuming for practitioners to implement,
these combinations have reduced or entirely eliminated ISB in
some individuals with DD. Literature evaluating the use of
DRA to treat challenging behavior of individuals with DD
suggests that extinction is an essential treatment component
necessary to achieve socially significant reductions in chal-
lenging behavior (e.g., Volkert et al. 2009).

However, the use of extinction procedures when treating an
ISB may be difficult, undesirable, or impossible, depending
on the topography of the targeted behavior. For instance, if an
adolescent engages in public disrobing, attention to the act can
be minimized, but not eliminated. When extinction procedures
cannot be used in conjunction with DRA, practitioners should
ensure that the individual with DD accesses reinforcement
following appropriate behavior that is more immediate, of
longer duration, and of higher quality than the reinforcer they
receive following the ISB (Athens and Vollmer 2010).

Differential Reinforcement of Other Behavior

Two studies have examined the effects of DRO on ISB for
individuals with DD. DRO, also described as differential re-
inforcement of zero rates of behavior, provides the individual
with reinforcing consequences contingent upon a specific
amount of time that has elapsed with no demonstration of
the behavior (Vollmer and Iwata 1992). Evidence suggests
that DRO is most effective when applied to challenging be-
havior maintained by positive reinforcement in the form of
attention or access to tangibles (Hanley and Tiger 2011).
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Durana and Curvo (1980) implemented DRO with a wom-
an diagnosed with severe intellectual disability who engaged
in public disrobing. Several conditions were implemented,
including DRO alone, DRO plus restitution and positive prac-
tice, and DRO plus restitution and negative practice. In each
condition, DRO consisted of access to social and edible re-
wards contingent upon remaining clothed for 5 min. Public
disrobing was reduced most significantly in the DRO plus
restitution and negative practice condition when compared
to the other conditions.

Polvinale and Lutzker (1980) studied the effects of DRO
on the ISB of a 13-year-old boy with Down syndrome. The
participant engaged in public masturbation and sexual assault,
which consisted of enticing or coercing other children in
school into sexual interactions. A multiple baseline design
across times of the day and settings within the school was
used with a partial component analysis to compare the effec-
tiveness of DRO and DRO plus social restitution. DRO
consisted of verbal praise delivered on a variable interval
schedule contingent upon nonoccurrence of ISB. Both public
masturbation and sexual assault were eliminated after 19 days
of intervention. Follow-up at 1 month, 6 months, and 1 year
after treatment indicated the participant did not engage in any
ISB.

In the literature, DRO is often combined with additional
procedures, which could be costly and/or time consuming for
practitioners to implement. However, treatment packages that
include DRO procedures have been highly effective in reducing
and eliminating ISB. Although the challenging behavior of
individuals with DD is commonly maintained by social posi-
tive reinforcement (e.g., Love et al. 2009), to the authors’
knowledge, there is currently no research to confirm that ISB
follows this pattern. The nature of some common topographies
of ISB such as public masturbation suggests the likelihood of
an automatic function (i.e., to gain sensory stimulation). When
using DRO to address ISB maintained by automatic reinforce-
ment, the reinforcer used in the DRO procedure should be
carefully considered, as it may have to compete with powerful
sensory reinforcers that are obtained through ISB.

When implementing DRO, it is also important to consider
what behavior will be reinforced in the absence of ISB. As
stated previously, DRO is a procedure where reinforcement is
contingent on the absence of the target behavior for a
predetermined amount of time (Cooper et al. 2007). Through-
out this predetermined amount of time, a variety of behaviors
other than ISB might occur and thus be inadvertently rein-
forced. It is also possible that individuals with DD who engage
in ISB might have few appropriate alternative behaviors in
their repertoires. In such cases, it would seem important to
implement reinforcement-based procedures to teach socially
acceptable replacement behaviors.

The use of DRO has several potential limitations that
should be considered during treatment selection. DRO has

been relatively less effective than other procedures in success-
fully treating serious challenging behavior, such as self-
injurious behavior (Matson and LoVullo 2008). To the au-
thors’ knowledge, there is no experimental research examin-
ing DRO procedures in isolation to treat ISB.

Extinction

Three studies were identified that examined the effects of ex-
tinction on ISB for individuals with DD. Extinction is the
process of eliminating a behavior by withholding the particu-
lar reinforcing consequences (Cooper et al. 2007). Many
times, the primary function of ISB is to obtain sensory stimu-
lation (i.e., the behavior is automatically maintained). In these
situations, an extinction procedure to ISB by withdrawing
sensory stimulation may be difficult to implement.

Moreover, in instances of automatically reinforced behav-
ior in general, identifying and teaching replacement behaviors
may not be feasible. That is, it is often difficult to determine
the sensations that maintain a problem behavior; identifying
replacement behaviors that provide the same sensory stimula-
tion may be equally difficult. Even in situations in which
socially appropriate replacement behaviors can be identified,
social norms may prevent caregivers from teaching those be-
haviors. For example, if an individual uses unsafe behaviors
during masturbation, it might be inappropriate for a profes-
sional to teach the individual an appropriate and safe method
of masturbating. Similarly, while it may be more socially ac-
ceptable for a parent to teach such behaviors, many parents
may find this very uncomfortable.

Dozier et al. (2011) used a sensory extinction procedure
with an adult male diagnosed with ASD who engaged in pel-
vic thrusting on the floor near another person’s feet. The re-
sults of an experimental functional analysis indicated that the
behavior was maintained by automatic reinforcement. During
intervention, an athletic protector was placed on the front of
the participant’s pants to decrease the degree of sensory stim-
ulation obtained from thrusting. At the onset of intervention,
the rate of ISB accelerated as the participant increased the
force of pelvic thrusts, which presumably resulted in the de-
sired sensory stimulation. After five sessions, the ISB returned
to baseline levels. Next, an intervention package consisting of
response interruption and time out from positive reinforce-
ment was implemented, which eliminated ISB.

O’Reilly et al. (2006) examined the effects of an extinction
procedure on the occurrence of self-touching exhibited by a
20-year-old male with DD. Initial results of the functional
analysis identified that self-touching was maintained by ac-
cess to attention as well as automatic reinforcement. In one
intervention condition, pre-session access to attention was
provided continuously for 15 min and ISB was measured dur-
ing subsequent sessions. In the other intervention condition,
the participant was not given pre-session access to attention.



Behav Analysis Practice (2016) 9:389—402

397

Attention was withheld following ISB in both interven-
tion conditions. Although neither condition eliminated
the ISB, ISB was notably higher in conditions in which
no access to the reinforcer was provided prior to extinc-
tion sessions.

Finally, as previously mentioned, Fisher et al. implemented
extinction in conjunction with FCT to reduce public mastur-
bation and additional challenging behaviors exhibited by a 19-
year-old male.

The intent of extinction is to eliminate ISB; however, there
is always the risk of extinction bursts (temporary increases in
the rate of a behavior at the onset of an extinction period) or
the emergence of new (and/or more intense) forms of chal-
lenging behaviors such as aggression (Cooper et al. 2007,
Vollmer et al. 1993). Combining extinction with intervention
strategies that teach socially appropriate alternative behaviors
(e.g., communication, leisure skills) and/or function-based
NCR may decrease the likelihood of an extinction burst, as
some reinforcement is made available. In fact, it might be
considered best practice to utilize a teaching component in
which the child is taught a functionally equivalent replace-
ment behavior in any treatment package consisting of extinc-
tion. In addition, extinction procedures are unethical when
used in situations where challenging behavior is harmful to
self or others, given that an extinction burst is possible. In such
situations, an alternative procedure such as response interrup-
tion and redirection (e.g., Ahrens et al. 2011) may be a more
reasonable and acceptable treatment option. Additional re-
search is needed to evaluate the utility of extinction proce-
dures in treating ISB, as the small number of current studies
on the topic suggests that it may not be the most effective
approach.

Punishment

Seven studies were identified that examined the effects of
several different types of punishment procedures on ISB for
individuals with DD, including restitution, time out, facial
screening, physical blocking, and restraint. First, Polvinale
and Lutzker (1980) used social restitution to repair damage
and bring the environment to a condition better than it was
prior to the behavior. Social restitution involved prompting the
participant to apologize to at least six different individuals in
his classroom following each occurrence of ISB, which was
paired with the DRO procedures outlined earlier. Social resti-
tution is considered a type of overcorrection, a positive pun-
ishment procedure.

Second, Durana and Curvo (1980) also used social restitu-
tion in conjunction with DRO with a woman with severe
intellectual disability who engaged in public disrobing. The
intervention included her restoring her surroundings that had
been disturbed by her behavior and to improve the appearance
of other residents (i.e., tying undone shoe laces). There were

two phases to the study, the first of which was considered
positive practice where she was prompted to wear extra cloth-
ing after an incident of disrobing for 30 min. The second phase
of the study included dressing and undressing repeatedly,
which was referred to as negative practice. The combination
of DRO, restitution, and negative practice was found to sig-
nificantly reduce her ISB as compared to other conditions.

Third, Hagopian et al. (2002) used time out from positive
reinforcement in combination with NCR and DRA, as previ-
ously summarized. In this study, non-exclusionary time out
included removing all reinforcing materials from the environ-
ment and not providing attention to the child’s behavior until
all ISB had subsided for 15 min. If the behaviors escalated to
assault, he was placed in exclusionary time out until he did not
display any ISB for 10 min. His ISB was eliminated as a result
of this treatment package.

Fourth, Barnman and Murray (1981) used a different form
of positive punishment, facial screening, with a 14-year-old
non-ambulatory male diagnosed with an intellectual disability
who publicly masturbated and displayed his genitals. When
the participant engaged in ISB, the therapist, parent, teacher,
or bus aid loosely pulled a terrycloth bib over his face for 30 s
and verbally reprimanded him. This procedure eliminated his
ISB and gains were sustained at follow-up 6 months later.

A fifth study by Magee and Ellis (2001) demonstrated the
need for extreme caution and the importance of a functional
behavior assessment when utilizing punishment approaches.
The researchers implemented a restraint procedure when a 13-
year-old male with Down syndrome attempted to inappropri-
ately touch female teachers. Rather than reduce ISB, the use of
restraint reinforced his attention seeking behavior and
increased the frequency of ISB. The authors then
implemented differential reinforcement and extinction
procedures to reduce his ISB. Similarly, Fisher et al. (2000)
also implemented a restraint procedure contingent upon prob-
lem behavior but quickly removed the procedure when it was
determined that targeted behavior increased rather than
decreased.

Finally, the seventh study by Dozier et al. (2011) success-
fully used physical blocking with an adult male who lay prone
and gyrated on the floor near a woman wearing sandals. Re-
sponse interruption, in which a strap on his backpack was
pulled to move him into a standing position, was used in
combination with 1-min non-exclusionary time out each time
he attempted to engage in ISB, which successfully eliminated
the behavior. The intervention was implemented in the pres-
ence of a single woman but was observed to generalize to
other settings and other women.

As these studies indicate, punishment has been used suc-
cessfully in treating ISB; however, if these procedures are
used, it is essential they be used along with reinforcement-
based procedures for teaching socially appropriate behavior
(Cooper et al. 2007). Extreme caution should be exercised in
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using any punishment procedure. There are many potential
negative consequences when implementing a punishment pro-
cedure that should be considered. First, the use of punishment
may condition the caregiver as an aversive stimulus, leading
the individual to avoid interaction with the caregiver (Jacob-
Timm 1996). Second, punishment may lead to increased ag-
gressive behavior and emotional responses from the individ-
ual (Mayhew and Harris 1978). Third, punishment may lead
to injury. For example, the use of physical and mechanical
restraint as a form of punishment could lead to injury to the
individual or his caretaker (Jacob-Timm 1996). Finally, prac-
titioners implementing punishment procedures should take
precautions to ensure accurate identification of the conse-
quences maintaining the ISB through ongoing data collection,
as some procedures intended to serve as punishment may
actually reinforce ISB (e.g., Magee and Ellis 2001). Complet-
ing a functional behavior analysis prior to the implementation
of a punishment procedure may provide the practitioner with
information to reduce the risk of unintentional reinforcement.
For example, if ISB is determined as being maintained by
escape, then the practitioner would not implement a time out
from positive reinforcement procedure.

Perhaps the most important consideration before selecting
punishment as an intervention is that individuals have a right
to a therapeutic environment. A therapeutic environment is
safe, humane, enjoyable, and instructive (Van Houten et al.
1988). Moreover, punishment only reduces a maladaptive be-
havior; it does not teach or strengthen adaptive behaviors,
which would be critical in a comprehensive treatment plan.

A Clinical Model for Treatment

This review has identified a number of treatment options to
address ISB in persons with DD. Each identified treatment is
associated with strengths and weaknesses. Moreover, it is un-
likely that the current literature has exhausted potential behav-
ior analytic treatments with potential success for reducing
ISB.

A notable trend among the existing literature is that ISBs
are not only responsive to a broad range of ABA-based treat-
ments but also that ISBs are in fact operant behaviors and will
respond to behavior analytic treatment similar to any other
topography of behavior. Therefore, a clinical model for treat-
ment of ISB should not differ from a model to treat any chal-
lenging topography of behavior.

The first recommended step of the treatment of ISB is iden-
tification of the function(s) of ISB via a thorough functional
behavior assessment. Individualized treatment often requires
identification of the contingencies maintaining a problem be-
havior. Once an ISB function(s) is identified, several function-
based interventions can be implemented, such as extinction,
DRA, or NCR.

In some instances, a functional behavior assessment may
not be feasible as a first step. This may be due to the severity
of the behavior in that treatment cannot be delayed, the infre-
quency of the behavior, or contextual influences of the behav-
ior (e.g., the behavior is only displayed at a specific public
location). In instances in which a functional behavior assess-
ment is not feasible or treatment is needed during the time in
which the functional behavior assessment is being conducted,
non-function-based interventions should be implemented.
One such option is a DRO. However, the current literature
provides evidence that ISBs are maintained by a range of
reinforcers; therefore, identification of the maintaining rein-
forcer can only serve to better individualize a treatment plan.

The current literature provides evidence of the success of a
variety of interventions for socially mediated ISB, including
DRA (e.g., Cihak et al. 2007; Fisher, W. W et al. 2000;
Hagopian, L. P et al. 2002; Najdowski et al. 2008), manipu-
lation of motivating operations (e.g., O’Reilly et al. 2006),
extinction (e.g., Dozier et al. 2011; O’Reilly et al. 2006),
NCR (e.g., Hagopian, L. P et al. 2002), and instructional re-
visions (Carlson et al. 2008; Cihak et al. 2007; Sprague and
Horner 1992). While some interventions have been evaluated
only with specific functions maintaining ISB (e.g., the manip-
ulation of motivating operations has not yet been studied with
escape-maintained ISB), this should not preclude future clini-
cians from considering all of the aforementioned interventions
to treat ISB as they have a history of evidence of effectiveness
with reducing a variety of challenging behaviors and there is
no reason to believe that ISB would not respond to such treat-
ment in a similar fashion. Similarly, other well-documented
behavior reduction or replacement techniques have yet to be
studied to reduce ISB, yet it is quite likely such interventions
would be successful if correctly implemented to reduce ISB.

The current literature also provides support interventions
for automatically maintained ISB. These include DRO (e.g.,
Durana and Curov 1980; Polvinale and Lutzker 1980) and
sensory extinction (e.g., Dozier et al. 2011; O’Reilly et al.
2006). Likewise, clinicians should not limit themselves to
these two treatment choices as it is likely any behavior ana-
lytic intervention with evidence of effectiveness to reduce
other topographies of challenging behavior would likely be
effective with ISB as well. Previous research supports the
use of noncontingent reinforcement via reinforcement of pre-
ferred object manipulation to decrease other topographies of
automatically maintained challenging behavior (Britton et al.
2002; Lindberg et al. 2003). Antecedent manipulations, spe-
cifically environmental enrichment, have demonstrated suc-
cess in the reduction of automatically maintained problem
behavior as well (Piazza et al. 2000; Rapp and Vollmer,
2005; Vollmer et al. 1994). The availability of preferred stim-
uli may indirectly compete with the reinforcement provided
by automatically maintained ISB, thereby reducing the fre-
quency of ISB. Response interruption and redirection
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(RIRD) to incompatible behavior offers another potential ef-
ficacy intervention choice (see Martinez and Betz 2013 for a
review). For more information on the treatment of automati-
cally maintained behavior among individuals with develop-
mental disabilities, see Vollmer (1994).

Though research addressing ISB through punishment pro-
cedures (e.g., Barnman, B. C and Murray 1981; Dozier et al.
2011; Durana and Curov 1980; Fisher, W. W et al. 2000;
Hagopian, L. P et al. 2002; Magee and Ellis 2001; Polvinale
and Lutzker 1980) was evident in this review, it is strongly
recommended that function-based, reinforcement treatment
approaches are attempted prior to implementing a punishment
procedure. The aforementioned drawbacks of punishment
procedures should be strongly considered before punishment
procedures are considered a viable treatment option.

Finally, clinicians should also consider the individual needs
of the client when implementing a treatment plan. Although
this summary of current research and treatment model strives
to take into consideration characteristics of the individual and
behavior, it in no way represents an exhaustive consideration
of all factors that affect treatment selection. Other consider-
ations should be made, including the ability of the provider to
implement a program with integrity, preferences of the client,
and the preferences of the caregiver and practitioner. Practi-
tioners should also take into consideration that treatment pack-
ages should consist of multiple interventions as treatment se-
lection rarely follows a truly linear pattern. Moreover, practi-
tioners should incorporate age-appropriate sexual education
into long-term treatment plans to prevent ISB associated with
knowledge and skill deficits. Sexuality Information and Edu-
cation Council of the United States (SIECUS) and the Nation-
al Secondary Transition Technical Assistance Center both pro-
vide a list of resources, including sex education curricula for
individuals with intellectual and developmental disabilities
(NSTTAC 2015; SIECUS 2015).

Conclusion

Treating ISB for individuals with DD presents many chal-
lenges, but current research provides evidence that behavioral
treatment can successfully reduce or eliminate such challeng-
ing behavior. Although the number of studies conducted on
this topic is relatively low, they examine several treatment
options. Clearly, additional research would benefit practi-
tioners by providing more evidence of the effectiveness of
these treatments across participant characteristics, behaviors,
and settings. The present paper provides a summary of current
research, identifies treatments that have a modicum of evi-
dence supporting their potential efficacy, and assists practi-
tioners in selection of an appropriate treatment based on a
number of variables. Due to the limited state of available

research, it is possible that additional behavioral treatments will
be successful in addressing the ISB of individuals with DD.

Because of the sensitive nature of ISB, treatment these
behaviors involves unique ethical challenges. The first is a
long-standing societal perception of individuals with develop-
mental disabilities as not being capable or deserving of the
right to develop a healthy sexuality, perhaps due to cognitive
and social impairments or disability-related stereotypes (Sul-
livan and Caterino 2008). However, many individuals with
developmental disabilities experience typical physical, emo-
tional, physiological, and sexual changes during puberty and
reach typical sexual maturity. Today, many practitioners and
caregivers now believe that individuals with developmental
disabilities have the same basic right to safe and healthy sex-
ual experiences as other individuals (Sullivan and Caterino
2008). Nonetheless, such rights require careful preparation
to ensure safe sexual practices. In fact, research demonstrates
that individuals with disabilities have a disproportionally high
risk for engaging in risky sexual behavior and being sexually
victimized (Ballan 2012). Ensuring safe sexual health encom-
passes treatment beyond the scope of this review, such as sex
education curriculum, contraception education, and social
skills education specific to romantic and sexual relationships
(Tullis and Zangrillo 2013). However, developing healthy
sexual behavior includes reducing inappropriate sexual be-
haviors and, often, replacing those with healthy and appropri-
ate sexual behaviors (e.g., replacing public masturbation with
private masturbation). It is highly important the practitioners
strive not to eliminate healthy sexual behaviors from an indi-
vidual’s repertoire but assist in building or maintaining
healthy sexual behavior while eliminating ISB.

The second ethical challenge involves providing effective
treatment. The Behavior Analysis Certification Board’s
(BACB) Guidelines to Responsible Conduct for Behavior An-
alysts includes several guidelines that are particularly relevant
to the treatment of ISB. Additionally, Guideline 1.05, Profes-
sional and Scientific Relationships, is germane to this discus-
sion (BACB 2013; Bailey and Burch 2011). Observing, re-
cording, and/or discussing sexual behavior is not typical of
professional relationships but may be necessary in the treat-
ment of ISB. Therefore, treatment of ISB can be uncomfort-
able for all parties involved. The practitioner is challenged to
ensure that all parties involved understand and abide by the
rules outlined for professional relationships and in no way feel
demeaned during the treatment process. Moreover, Guideline
1.05 requires that behavior analysts do not discriminate
against individuals based on bias, including sexual orientation
nor allow personal conflicts to interfere with effective treat-
ment. Sexual behavior can be a controversial topic with reli-
gious and cultural factors influencing what one perceives as
appropriate and healthy. Behavior analysts must be careful to
analyze if his or her personal views or biases may affect the
ability to provide effective treatment. While many ISBs
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markedly violate societal norms that most individuals would
consider them inappropriate (e.g., public disrobing would be
deemed inappropriate by most individuals), alternative
healthy sexual behaviors may not have such consensus.

Due to the sensitive nature of ISB, as well as the complex-
ity in assessing behavior, selecting an appropriate treatment,
and implementing procedures with fidelity, we strongly rec-
ommend that a Board-Certified Behavior Analyst (BCBA)
supervise all aspects of the intervention. Additionally, the
BCBA should have relevant experience working with individ-
uals with the specific disability of interest, implementing the
particular intervention for ISB, and/or changing the targeted
ISB. Moreover, the BCBA should have a working knowledge
of human sexuality and relevant research. In fact, such issues
are addressed in the Behavior Analyst Certification Board’s
Guidelines for Responsible Conduct for Behavior Analysts
(Bailey and Burch 2011). Seeking out multiple sources of
expertise is critical to ensure the safety of all involved parties.
These sources may also include professionals outside of be-
havior analysis, such as medical professionals who may be
necessary to holistically treat all factors influencing ISB.

Future research is necessary to further explore ethical and
effective treatments to reduce ISB. Reduction of ISB could
result in powerful life-changing opportunities for individuals
with intellectual and developmental disabilities. While practi-
tioners may feel a sense of relief in the fact that ISBs operate as
all other operant behaviors and therefore should respond sim-
ilarly to all well-established behavior reduction or replacement
techniques, caution should be exercised to ensure that such
behaviors are addressed ethically.
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