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v

Many children and adults with intellectual and developmental disabilities (IDDs) 
have serious health concerns that affect their learning, socialization, and quality 
of life. In recent years, there has been increased research attention toward treating 
individuals who have disease symptoms and chronic medical problems. Another 
vital concern is reducing health-risk factors and preventing onset of illnesses and 
other afflictions. Notably, the disciplines of applied behavior analysis (ABA) and 
more generally behavioral psychology have contributed greatly to health care for 
people with IDD. Behavioral methods are used in combination with traditional 
medicine and sometimes as a sole treatment agent. While early behavioral medi-
cine applications were reported in the professional literature, there have been 
many new developments in theory, practice, and research.

This book addresses the contribution of behavioral psychology, applied 
behavior analysis, behavioral medicine, and cognitive–behavioral treatment 
to health issues among people who have IDD. It is intended as a contemporary 
synopsis and review of evidence-based procedures that have been extensively 
researched and translated into effective practices by multidisciplinary health-
care providers. From the perspective of tertiary prevention, chapters are included 
for treating health problems such as food refusal, sleep disorders, body-focused 
(tissue- damaging) repetitive behaviors, and rumination. A second emphasis of the 
book is on reducing risk factors that impose health concerns, for example, non-
compliance with medical routines, maintaining personal hygiene, and substance 
abuse. Considering primary prevention, the book covers areas such as encouraging 
healthy lifestyles and increasing exercise—physical activity. In addition to high-
lighting these symptom-directed, risk reduction, and primary prevention interven-
tions, chapters address consultation and training models for working successfully 
with physicians, nurses, parents, direct care practitioners, and ancillary healthcare 
professionals. In summary, my twofold purpose for the book has been to aggre-
gate the most contemporary research on behavioral prevention and intervention 
for health issues among people with IDD, and to provide a research-to-practice 
translation so that practitioners can learn about and adopt the most effective and 
evidence-based methods.

Preface
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Chapter 1
Health Conditions, Learning, and Behavior

Maria G. Valdovinos

© Springer International Publishing Switzerland 2016 
J.K. Luiselli (ed.), Behavioral Health Promotion and Intervention in Intellectual 
and Developmental Disabilities, Evidence-Based Practices in Behavioral Health, 
DOI 10.1007/978-3-319-27297-9_1

Individuals with intellectual and developmental disabilities (IDD) often have co-
morbid conditions or disorders (de Winter et al. 2011; Kidd et al. 2014; Ming et al. 
2014). These conditions often present early in life (Schieve et al. 2012) but are 
also evident in later years. For example, research has demonstrated that individu-
als with IDD are at a greater risk for developing dementia than persons without 
disabilities (Cooper 1997). Common conditions include, but are not limited to: 
gastrointestinal issues, epilepsy, diabetes, sleep disorders, chronic pain, and neu-
rocognitive disorders (e.g., dementia). If left untreated, these conditions can pose 
serious complications for overall health and functioning.

There is suggestion in the literature that co-morbid conditions are correlated 
with both age and severity of disability (Hermans and Evenhuis 2014). Thus, the 
older one becomes and/or the more severe the intellectual disability, the more 
likely one is to have multiple co-existing health conditions. Unfortunately, identi-
fying chronic health conditions can prove to be challenging in the IDD population. 
This is, in part, attributed to communication deficits those with more severe and 
profound IDD may have. The more severe the disability, the less able one may be 
to self-report the ailments they are experiencing. And, unless the ailment is clearly 
identifiable as in some conditions (e.g., certain GI complaints, grand mal seizures, 
night-terrors), the more difficult identification of the condition becomes.

Managing these conditions is also not without challenges. For example, with 
regard to gastrointestinal issues (GI), prevalence of diarrhea, constipation, gas-
eousness, abdominal bloating, signs of abdominal discomfort, and food regurgi-
tation in children with autism ranges from 48.8 (Galli-Carminati et al. 2006) to 
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85.3 % (Horvath et al. 1999). Determining the cause of the condition and most 
effective course of treatment can be costly in terms of time and resources. And in 
some cases, such as chronic constipation, the course of treatment is focused on 
short-term outcomes (e.g., stool softeners) rather than longer-term management 
(e.g., diet, hydration, exercise).

In other conditions, such as neurocognitive disorders, communication and daily 
functioning increasingly become difficult. The mental deterioration experienced 
results in individuals becoming more reliant on their caretakers as they are less 
able to express their needs (Moss and Patel 1997). Indeed, any of the aforemen-
tioned conditions may impact one’s experience with their environment, creating 
situations in which the interactions between behavior and the environment are 
altered in functional but undesired ways.

Another reason for identifying and managing these conditions is their relation-
ship to challenging behaviors. Individuals with intellectual disabilities are often 
prescribed psychotropic medications to treat harmful or problematic behaviors 
(e.g., aggression, self-injury) (Aman and Singh 1988; Young and Hawkins 2002). 
These behaviors are important to address as they can functionally serve as barri-
ers to independence, community living, least restrictive supports and achieving an 
optimal quality of life. However, in studies of longitudinal prescription patterns of 
psychoactive medication, it was found that roughly 60 % of the individuals sur-
veyed were prescribed more than one psychotropic medication, with 24 % taking 
two medications, 15 % three medications, 7 % four medications, and 14 % five or 
more psychoactive medications (Lott et al. 2004). Despite the common use polyp-
harmacy treatment, there is a paucity of literature supporting its effectiveness and 
limited research examining adverse effects (physiological and behavioral) that 
medication treatment may produce in individuals with IDD (Mayville 2007; Singh 
and Matson 2009). Indeed, there is evidence to suggest that medication side effects 
and effects produced by changes in medication may function as setting events for 
challenging behaviors (Rapp et al. 2007; Valdovinos et al. 2007, 2009).

Interaction Between Chronic Health Conditions  
and Challenging Behavior

There has long been an acknowledgement of the impact of environmental fac-
tors as motivators of challenging behaviors. What is becoming increasingly clear 
is that health conditions or biological factors also serve to motivate behavior 
(Langthorne et al. 2007). Whether these internally produced variables serve to 
occasion challenging behaviors or establish the consequences of said behaviors as 
stronger reinforcers has yet to be determined. What has been determined is that 
relationships exist between some chronic conditions and challenging behavior.

Gastrointestinal issues. As already discussed, many people with IDD expe-
rience gastrointestinal problems. Specifically, gastroesophageal reflux disease 
(GERD) is the most common experienced gastrointestinal issue experienced by 
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the typically developing population with even greater incidence in those with IDD 
(Rada 2014). A very painful condition, GERD can be associated with self-inju-
rious behavior (SIB). Thus, a connection between GERD, the pain it causes, and 
SIB has been made which suggests that SIB may intercept pain signals produced 
by GERD (Peebles and Price 2012). Although the concept of pain attenuation of 
SIB is not new (Symons 2002), others have suggested that although SIB may ini-
tially alleviate the pain associated with GERD or other gastrointestinal disorders 
(i.e., automatically reinforcing), it is likely that addressing the GERD as the sole 
method of treating SIB may not be sufficient (Swender et al. 2006). That is, once 
the health condition has been treated, there may be other contingencies maintain-
ing challenging behaviors that need to be identified and addressed.

Chronic pain. The exact prevalence of chronic pain in the ID population is 
unknown because of previously cited communication difficulties and the pos-
sibility that people with IDD express pain differently than those without IDD 
(Courtemanche et al. 2012). As evidence of the difficulty in identification, the 
reported range of those with IDD who experience pain varies from approximately 
18 % of adults who did not receive treatment for their pain (Boerlage et al. 2013) 
to 85 % of children with severe IDD (Breau et al. 2003b). Although evidence is 
limited, SIB may be one expression of or reaction to pain in those with severe 
and profound ID (e.g., Breau et al. 2003a; Peebles and Price 2012; Symons 2002; 
Symons and Danov 2005). Regardless of whether pain evokes SIB or SIB pro-
duces pain, there is support for conceptualizing pain as either a setting event or 
motivating operation for challenging behavior. For example, the existence of pain 
in a given area of the body can impact the topography of self-injury (e.g., head 
pain and head hitting or hair pulling) (Hartman et al. 2008) or escaping or avoid-
ing situations/stimuli may become a more powerful motivator for challenging 
behavior (e.g., menstrual-associated pain establishes escape from some activities 
as reinforcing) (Carr et al. 2003).

Diabetes. Although, in general, there are no significant differences in obesity 
rates between those with and without IDD, researchers have found that a subset 
of the IDD population is more likely to be overweight than the general popula-
tion (Stancliffe et al. 2011). Specifically, women, and those with Down syndrome, 
mild IDD, and living in community residential settings are more likely to be obese 
(Stancliffe et al. 2011). The obesity rates are of concern for many reasons but par-
ticularly because of the relationship between obesity, the factors that contribute 
to obesity, and Type 2 diabetes. Indeed this concern is compounded as individu-
als with IDD are more likely to develop Type 1 diabetes given the prevalence of 
genetic disorders within the population (Anwar et al. 1998; Taggart et al. 2013). 
Many of the antipsychotic medications prescribed to this population also have 
metabolic side effects associated with their use (e.g., olanzapine) (Musil et al. 
2015). However, exact prevalence rates of diabetes within the ID population are 
not known, and estimates place the prevalence at approximately 8.6 % (McVilly 
et al. 2014). Given the many complications associated with diabetes there is evi-
dence to suggest that diabetes and the associated symptoms can function as moti-
vating operations. For example, Valdovinos and Weyand (2006) found that for one 
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young girl with poorly regulated Type 1 diabetes, aggression and SIB were more 
likely to occur in demand situations when her blood glucose levels were outside of 
her normal range.

Allergic rhinitis and associated conditions. Allergic rhinitis, commonly 
known as allergies, often develops in childhood and is quite prevalent, with 
approximately 40 % of the pediatric population afflicted (Blaiss 2008). Allergies 
can impact many facets of life (e.g., sleep) and can cause several other health 
issues such as otitis media, sinusitis, and asthma. Furthermore, allergies have been 
reported to create anxiety or hyper-aroused physiological states (Gupta et al. 2006; 
Tonelli et al. 2009). All of the secondary conditions associated with allergies can 
function as setting events if left untreated or unmanaged. Considering otitis media, 
for example, research has demonstrated how a toddler, when otitis media was pre-
sent, was more likely to engage in SIB in the presence of loud noise within various 
conditions of a functional assessment than when her ears were free of infection 
(O’Reilly 1997).

Seizure disorders. Seizure disorders are another common secondary condi-
tion found within the IDD population. Reported prevalence rates vary from 30 % 
to 50 %, with different rates associated with specific disorders (i.e., higher preva-
lence in those with autism than those with IDD alone) and an increased probability 
of a seizure disorder associated with level of IDD (i.e., more severe the disabil-
ity the more likely the disorder) (Caplan and Austin 2000; Depositario-Cabacar 
and Zelleke 2010). Within recent years, greater attention has been focused on the 
relationship between seizure disorders and challenging behaviors. Specifically, 
a seizure disorder seems to account for the presence of challenging behaviors in 
individuals with ID (Smith and Matson 2010). Although causation has not been 
determined, additional research has found a temporal relationship between the 
occurrence of challenging behavior and seizure activity (Roberts et al. 2005). 
Interestingly, the antiepileptic medications commonly prescribed to treat seizure 
disorders in individuals with IDD often have psychoactive effects that subse-
quently impacts challenging behaviors as well as seizure activity (Coffey 2013). 
Treatment with antiepileptic medication is not without side effects and often these 
side effects necessitate changes in medication which may subsequently produce 
changes in seizure activity and challenging behaviors (Scheepers et al. 2004). 
Thus, both the seizure activity and the medications prescribed to reduce the activ-
ity warrant consideration in assessing treatments for challenging behavior.

Neurocognitive disorders. Consistent with the general population’s increase 
in the prevalence of neurocognitive disorders, there is a corresponding eleva-
tion among people with IDD (Bishop et al. 2013; Cooper 1997). In particular, 
Alzheimer’s disease is associated with general declines in health and physical 
functioning (Liu-Seifert et al. 2015). Medications may be prescribed to address 
and decrease the progression of cognitive and physical decline. Although it may 
seem that challenging behaviors associated with neurocognitive disorders may 
not be amendable via behavioral assessment and treatment, research with both the 
aging general population (Baker et al. 2006; Raetz et al. 2013) and IDD popula-
tion (Millichap et al. 2003) suggests otherwise.
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Sleep deprivation. People with IDD experience sleep difficulties such as 
night waking or broken sleep, early morning waking, difficulty in falling asleep, 
and lack of deep or REM sleep (Boyle et al. 2010; Didden et al. 2002). There are 
various biological contributors, including altered serotonin levels (Tordjman et al. 
2013), sleep apnea, medication (Rapp et al. 2007), and pain (Breau and Camfield 
2011), as well as environmentally influenced factors associated with daily sched-
ules, activity level, lighting, and caregiver response (Figueiro et al. 2014; Mindell 
et al. 2015; Tatsumi et al. 2014). Regardless of the causes of the disruption in 
sleep, sleep deprivation has been found to also function as a variable that influ-
ences the likelihood of challenging behavior (Schwichtenberg et al. 2013; Symons 
et al. 2000), the frequency or rate of behavior (Kennedy and Meyer 1996), the 
topography of behavior (O’Reilly and Lancioni 2000) and the conditions under 
which challenging behavior is more likely to occur (O’Reilly 1995; O’Reilly and 
Lancioni 2000).

Psychotropic medication. In addition to the questions concerning the effec-
tiveness of psychotropic medication for treating challenging behavior, there is 
uncertainty about the impact of known and unknown, short- and long-term adverse 
behavioral (Valdovinos and Kennedy 2004). Individuals diagnosed with IDD are 
just as likely, if not more so, to experience adverse side effects of psychotropic 
medication (Valdovinos et al. 2005). However, communication deficits make it dif-
ficult for people with IDD to report side effects. As well, diagnostic overshadow-
ing decreases the likelihood even further that those side effects will be identified. 
Furthermore, there is evidence to suggest that the more medications one takes the 
greater the likelihood of experiencing more side effects (Sommi et al. 1998).

Missed identification of side effects is understandable because they can be 
subtle in presentation but have significant impacts on behavior. For example, ris-
peridone has been known to produce muscle tension and headaches (Bryne et al. 
2010). Stimulants, such as methylphenidate, may produce stomachaches, head-
aches, and irritable mood (Aman 1996; Karabekirogulu et al. 2008). What remains 
to be determined is how these side effects might impact the behavior these medi-
cations are prescribed to treat. Preliminary research, however, has found that 
medications can alter the severity of problem behaviors (i.e., SIB and aggression) 
(Matson et al. 2009); conditions under which challenging behavior is likely to 
occur (Crossland et al. 2003; Northup et al. 1999; Zarcone et al. 2004); and the 
effectiveness of reinforcers (Larue et al. 2008; Northup et al. 1997).

Assessment Methods for Diagnosis of Conditions

It is essential to determine if health conditions are present prior to addressing 
problematic behavior. Ruling out any existing health conditions before assessing 
environmental conditions that might account for challenging behavior is particu-
larly crucial if the behavior appears suddenly or if there are sudden changes in 
topography, frequency, severity, or conditions under which behavior occurs. Some 
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of the conditions discussed in this chapter may be identified via direct observation 
or clinical observation/examinations in the form of sleep studies, blood chemis-
try, and neuroimaging. However, isolating other conditions such as pain, neuro-
cognitive disorders, and medication side effects may require an altogether different 
assessment, as reviewed below.

Assessing the presence of pain. The relationship between pain, challenging 
behavior, and pain expression is specific to the individual. Valid measures have 
been developed to identify the presence of pain in individuals with IDD, for exam-
ple, the Non-Communicating Children Pain Checklist and Non-Communicating 
Adult Pain Checklist (Lotan et al. 2010; McGrath et al. 1998). Also, it is informa-
tive establish a baseline measure of pain (de Knegt et al. 2013) using an instrument 
such as the Individualized Numeric Rating Scale (Solodiuk et al. 2010). Once a 
baseline has been established, routine evaluations can be completed or evaluations 
can be done if changes in both challenging and adaptive behavior occur.

Assessing the presence of neurocognitive disorder. Assessing the presence of 
neurocognitive disorders is sometimes complicated by physicians or other profes-
sionals attributing symptoms to a person’s intellectual disability instead of changes 
in mental status (Bishop et al. 2013;Prasher et al. 2007 ). This issue raises the 
importance of conducting baseline assessments in level of functioning while indi-
viduals with ID are not symptomatic. When baseline assessments are conducted, 
it is easier to track changes in behavior when neurocognitive disorders are sus-
pected. Although many assessment tools are available for diagnosing Alzheimer’s 
disease, not all are suitable for people with IDD. Routine assessments should tar-
get motor function and daily living skills, physical conditions, blood chemistry, 
hearing, vision, health, and psychiatric and neuropsychological status. It is further 
recommended that early screening and evaluation for neurocognitive disorders 
be conducted with adults who have Down syndrome as they are more likely to 
develop Alzheimer’s disease (Prasher et al. 2007). Some standardized assessments 
that can be used include: Adaptive Behavior Dementia Questionnaire (Prasher 
2009) and the Dementia Screening Questionnaire for Individuals with Intellectual 
Disabilities (Deb et al. 2007).

Assessing medication side effects. Many recommendations have been made to 
measure the impact of psychotropic medication on challenging behavior (Zarcone 
et al. 2008). Conversely, there is great difficulty in assessing the presence of medica-
tion side effects (Deb et al. 2009). As already stated, diagnosing biological variables 
is the first step in determining the etiology of challenging behavior and evaluating 
if medication side effects are impacting this behavior. This section addresses medi-
cation side effects broadly as many medications prescribed to those with ID pro-
duce side effects. For example, anticonvulsant medications have been found to 
more commonly impact affect, gait, and weight in individuals with ID (Sipes et al. 
2011). Thus, biological measures include blood chemistry, urine analysis, and clini-
cal indicators (Zarcone et al. 2008). The method for assessing the presence of side 
effects via direct observation are usually rating scales for specific side effects such 
as akathisia (Abnormal Involuntary Movement Scale [AIMS]) (Guy 1976) or broader 
side effects (e.g., Matson Evaluation of Drug Side Effects Scale [MEDS]) (Matson 
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et al. 1998). Monitoring of side effects should occur while an individual is on a sta-
ble dose of medication and when medication dose and type changes.

Assessments to Determine the Impact of Health Condition 
on Challenging Behavior

Multiple assessment approaches can be used to determine the impact of identified 
health conditions on challenging behavior. For instance, monitoring the severity 
of symptoms, the frequency and severity of challenging behavior, and diurnal pat-
terns can provide important information. Ultimately, however, determining how 
these health conditions impact the conditions under which challenging behaviors 
occur provide the greatest opportunity to reduce behavior and maximize one’s 
quality of life.

Functional analysis. Conducting a functional analysis (FA) is one method for 
determining the causes of challenging behavior and subsequently developing the 
most appropriate behavioral intervention. An FA is an experimental assessment 
for identifying the “purpose” of challenging behavior by systematically presenting 
and removing conditions to mirror natural contingencies thought to maintain chal-
lenging behavior (Iwata et al. 1994). These manipulations test whether behavior is 
maintained by negative reinforcement, positive reinforcement, and/or automatic 
(non-socially mediated) reinforcement. Often, an interview is conducted prior to 
the FA to determine what variables may be controlling behavior. Typically, the FA 
includes alone, social attention, control, demand, and tangible conditions (Hanley 
et al. 2003). The alone condition is conducted to test for an automatic reinforcement 
hypothesis by observing an individual with social interaction and access to mate-
rials This condition is not conducted if the possibility of automatically maintained 
problem behavior is not likely (e.g., most aggression). The social attention condition 
assesses a social, positive reinforcement hypothesis. During these sessions, the indi-
vidual has free access to items or toys that are moderately preferred and demands 
are withheld. Contingent on each occurrence of a targeted challenging behavior, a 
therapist provides attention to the individual. The control condition is conducted to 
serve as a means of diagnostic comparison. During these sessions, the individual 
has free access to several preferred toys and a therapist is present for the duration of 
the session while providing non-contingent attention and withholding demands. The 
demand condition assesses a social, negative reinforcement hypothesis: a therapist 
typically presents demands to the individual using a three-step hierarchical prompt-
ing sequence of verbal, gestural, and physical prompts. If the individual complies 
with the demand before the physical prompt (i.e., the third step of hierarchal prompt-
ing), the therapist provides contingent verbal praise. Contingent on the occurrence of 
challenging behavior, the therapist briefly withdraws demands. Finally, the tangible 
condition is conducted to test for a social, positive reinforcement hypothesis. Prior to 
the start of the session, the individual is provided access to a highly preferred item(s) 
and when the session begins, the therapist removes them.
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Via an FA, one can also evaluate the potential impact that health conditions 
have on challenging behavior as well (O’Neill et al. 1997). These physiologi-
cal variables are conceptualized as motivating operations, namely variables that 
impact the relative value of reinforcers by either increasing the effectiveness of 
a stimulus or decreasing the effectiveness of a stimulus as a reinforcer (Laraway 
et al. 2003; Michael 1982). By creating manipulations that directly impact or inter-
act with the existing physiological state, one can test how this state influences the 
relationship between behavior and environment.

Functional analysis of biological setting events. First, functional assessment 
methodology can be used to determine the impact that predictable health events 
can have on behavior. For example, dysmenorrhea, a condition in which menstrua-
tion is accompanied by pain, is common in typically developing females at an esti-
mated prevalence of 16–91 %. And 2–29 % of these females experiencing severe 
pain (Ju et al. 2014). Given the estimated prevalence, females diagnosed with ID 
are also likely to experience dysmenorrhea. Notably, Carr et al. (2003) provided 
a model for assessing the impact that pain associated with menstruation can have 
on problem behavior in women with IDD. Specifically, information regarding 
the health status and behavior of individuals was collected and this information 
in addition to data collected via direct observations was used to develop FA con-
ditions. Researchers were able to determine how the pain experienced monthly 
impacted problem behavior during these activities.

Functional assessment methodology can also be used to discover potential bio-
logical events that may be impacting problem behavior. That is, when results of an 
FA suggest that problem behavior appears to be “automatically” maintained, an 
underlying health condition could be present and account for the indiscriminate 
results of the FA (Hanley et al. 2003). Carter (2005) conducted an FA for a young 
boy with a history of sinus infections who engaged in SIB. The initial FA results 
were undifferentiated, suggesting an automatic function; however, when the FA 
was repeated in the absence of a sinus infection, the result revealed near-zero rates 
of SIB. Indeed, it is possible that SIB was maintained by automatic reinforce-
ment—manipulation of the pain associated with the sinus infection—a relation-
ship discovered via the FA.

Furthermore, manipulations can be made to motivating operations within a 
functional analysis to target hypothesized underlying biological events. For exam-
ple, research was conducted in which assessments were completed prior to and 
following meals for one child and the quantity of food eaten by another child were 
altered, both of whom presented with feeding problems and self-injury (Wacker 
et al. 1996). The results of this study provided the opportunity to evaluate how 
food satiation differentially impacted the rate of self-injury.

Functional analysis of medication effects. This FA methodology has also been 
employed to examine how individual medications impact the conditions under 
which challenging behavior occurs. For example, early studies evaluated the inter-
active effects between psychotropic medication treatment and behavioral interven-
tions on problem behavior (Fisher et al. 1989) and how psychotropic medication 
could impact behavior hypothesized to be maintained by either multiple variables 
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or via automatic reinforcement. The findings of this research suggested that psy-
chotropic medication could have discriminate effects on both the conditions under 
which problem behavior occurred as well as the topography of behavior affected.

Since these first studies were published, more research has been conducted in 
the area. The impact of methylphenidate on responding within various tests of 
behavioral contingencies has been evaluated extensively (Northup et al. 1997, 
1999; Larue et al. 2008). This line of research demonstrated that methylpheni-
date appears to alter the reinforcing magnitude of social positive reinforcement, 
specifically attention. For example, in one study, when children received meth-
ylphenidate they were more likely to choose playing with friends as an outcome 
for on-task behavior (i.e., math problem completion) than when they were taking 
a placebo (Northup et al. 1997). An additional study found that the rate of prob-
lem behaviors decreased more when methylphenidate (rather than placebo) was 
used in conjunction with verbal reprimands (rather than extinction) (Northup et al. 
1999). Furthermore, researchers found that the dose of stimulant seemed to impact 
reinforcer magnitude differentially, that is to say, when participants were receiving 
a higher versus lower dose of medication, participants responded to gain access to 
social/play interaction rather than spend time alone or engaged in quiet activities 
(Larue et al. 2008).

In October of 2006, risperidone was approved by the Federal Drug 
Administration for the treatment of irritability associated with autism. This 
approval was granted, in part, based on a number of clinical trials of risperidone. 
Within one of these clinical trials, adjunctive research was conducted evaluating 
the functional effects of risperidone on problem behavior. Using a double-blind, 
placebo-controlled, crossover design, Zarcone et al. (2004) found that partici-
pants’ problem behavior decreased discriminately only in demand conditions 
when receiving risperidone (Crosland et al. 2003). Zarcone et al. (2004) also 
found that for ten out of thirteen total participants, risperidone effectively reduced 
problem behavior. For three of these participants, risperidone discriminately 
decreased behaviors in the demand conditions. Overall, risperidone appears to 
have the greatest impact on those behaviors maintained by negative reinforcement. 
Incidentally, this finding is also supported by the basic literature in which rate of 
avoidance responding is suppressed in those animals given atypical antipsychotics 
(e.g., Arenas et al. 1999; Rodriguez 1992; Shannon et al. 1999).

The majority of research using FA methodology to evaluate medication effects 
has focused upon the impact of single medication use which provides great insight 
into how a specific medication can alter the behavior/environment relationship. 
However, the prescription practices in this population are complex. In most cases, 
people with IDD are prescribed multiple medications (Deb et al. 2015). And yet, 
only a few studies have been conducted to evaluate if and how modifying one 
of multiple medications can impact behavior function (e.g., Valdovinos et al. 
2007, 2009). This line of research is valuable because the findings could reveal 
that any alterations in medication necessitate re-evaluation of behavior function 
and possibly other health conditions that might impact behavior. For example, 
recent research has demonstrated that rates of challenging behavior can rise after 
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psychotropic medication changes but this increase in behavior can be temporary 
or can be mitigated by changes in other variables such as sleep (Rapp et al. 2007). 
Thus behavior monitoring needs to be continuous and expanded beyond the period 
of time after changes in medication are made.

Preference and reinforce assessments. Preference and reinforce assessments 
can provide valuable information when developing and implementing effective 
treatments. Furthermore, these assessments have been hypothesized to demon-
strate how medications may alter the relative value of stimuli (Carlson et al. 2012). 
By extension, if medication effects on reinforcer value can be identified via pref-
erence or reinforcer assessments, it is conceivable that the effects other health 
conditions on preference and reinforcer value can also be assessed. For example, 
preliminary research on preferences in adults with neurocognitive disorders sug-
gests that reinforcers can be identified using standard preference assessment pro-
cedures (Raetz et al. 2013). Furthermore, the outcomes from these preference 
assessments were used to successfully promote engagement in activities. For those 
health conditions that are recurring such as menstruation and ear infections, iden-
tifying changes in preferences or reinforcer magnitude may provide direction for 
antecedent modifications to address challenging behavior (e.g., offer access to dif-
ferent reinforcers during work completion, reduce noise levels).

As posited, although medication effects can function as motivating opera-
tions that ultimately impact the likelihood of behavior, behavior is dynamic and 
may change over time as a result of maturational changes, physiological condi-
tions, physical environmental conditions, and contextual effects. For example, in 
the Larue et al. (2008) study, researchers discovered gradual changes in the selec-
tion of coupons traded for access to playtime with friends, alone playtime, or quiet 
time. These changes were then attributed to the different medication conditions 
assessed. It is unclear, however, if the changes observed in coupon selection were 
due solely to medication manipulations or to other factors such as the potential 
relationships that participants developed with the children with whom they played. 
Medication side effects are another potential variable that may account for any 
changes in the probability of behavior (Valdovinos and Kennedy 2004). For exam-
ple, methylphenidate can suppress appetite and reduce the reinforcing magnitude 
of food. Despite intuitive speculation, empirical work needs to be undertaken to 
fully comprehend if and how medication side effects are altering the dimensions 
of the behaviors that these medications are prescribed to treat.

Treatment Recommendation of Challenging Behavior 
Associated with Health Conditions

When addressing challenging behavior, two general approaches can be taken and 
in instances where health conditions are also present. Finding effective ways to 
address the condition and the setting events they present is integral to reducing 
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problem behavior and improving the quality of life of individuals with ID. These 
approaches involve either targeting the antecedents to problem behavior (i.e., set-
ting events, motivating operations, discriminative stimuli) or manipulating con-
sequences of problem behavior. Given that health conditions warrant treatment, 
antecedent-based interventions should be included as a part of the behavior plan. 
However, behaviors that occur in response to antecedent conditions can persist 
even when the health condition is remedied. Thus, understanding why and how a 
behavior developed and assessing possible contingencies for the behavior’s main-
tenance is often necessary.

Antecedent-based interventions. Although recommended routine health 
checks are in place, research demonstrates that few providers actually completed 
the recommended checks for individuals with ID. For example, Teeluckdharry 
et al. (2013) found that only a third of psychiatrists monitored weight and blood 
sugar when prescribing antipsychotic medication to patients with IDD. Although 
formal methods for assessing side effects of psychotropic medications are limited, 
their presence has been found to impact the likelihood of and at times the severity 
of problem behavior (e.g., Matson et al. 2009; Valdovinos et al. 2005). Regardless 
of the medication status of an individual, routine blood work, urinalysis, weight, 
blood pressure, mammograms, and colonoscopies should be completed as indi-
cated by the condition, age of the individual and identified risk factors. Caregivers 
can also conduct brief daily assessments of overall health. For example, checking 
temperature and pulse as well as the appearance of eyes, skin and throat, may lead 
to faster identification of illness that could impact behavior. Once health condi-
tions are identified, they can be treated or managed as a part of antecedent-based 
intervention.

Antecedent-based approaches are valuable because by treating or managing 
the health condition, the potential motivating operation of the problem behavior is 
being addressed. Using the information gathered from assessments, including rou-
tine health assessments, physical sources of pain or discomfort can be addressed 
and any setting events or motivating operations for problem behavior can be 
treated.

Treating a health condition, however, is not the only available antecedent 
manipulation. Individuals with IDD can be taught to label their discomfort and 
either communicate the existence of a health condition to caregivers (e.g., Carr 
et al. 2003) or address the condition themselves. For example, in working with a 
child diagnosed with Williams syndrome and hyperacusis (a condition in which 
one is hypersensitive to sound), O’Reilly et al. (2000) were able to decrease prob-
lem behavior by having him wear earplugs to reduce noise level. Teaching individ-
uals with IDD how to use smart technology to monitor health conditions, such as 
diabetes, has also been demonstrated to have positive effects in the prevention of 
more severe illness and can provide a method for communicating physical distress 
(Haymes et al. 2013).

Identifying and addressing common antecedents to challenging behavior 
can also be effective when addressing problems associated with neurocogni-
tive decline. For example, pain, hunger, fatigue, and over or under-stimulation 
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are setting events that can be anticipated to affect behavior From an intervention 
perspective, it is possible to reduce challenging behavior by scheduling daily rou-
tines with simple and visual prompts (Bayles and Kim 2003; Buchanan et al. 2011; 
Mace and Rabins 2011). Rarely, however, will antecedent procedures be the sole 
focus of an effective intervention. The best plans will be those that address both 
the environmental and biological contributors of behavior (Langthorne et al. 2007).

Consequence-based interventions. As already mentioned, once medical con-
ditions have been addressed, the motivating operations for challenging behavior 
may have been eliminated but the behaviors persist albeit under different condi-
tions. Thus, completing functional assessments during the presence of the medical 
condition and once the medical condition has been addressed are imperative for 
successful outcomes. Once the function of challenging behaviors has been identi-
fied, behavior support plans can be developed that address the behavior under both 
conditions. Successful plans will target any precursor behavior that may suggest 
presence of a medical condition, specify what the condition is, and instruct how 
to remediate the condition. Although research addressing the intersection between 
physiology and behavior is somewhat limited, addressing functional assessment 
outcomes provides the strongest basis for treatment.

With regard to chronic health conditions such as neurocognitive disorders, chal-
lenging behavior may become more severe or frequent due to declines in cognitive 
functioning and communication abilities. Despite the decline, consequence-based 
interventions can maintain daily living skills such as dressing, feeding, washing, 
and communication (Buchanan et al. 2011). Functionally-related interventions can 
also be developed to reduce challenging behavior associated with neurocognitive 
decline. For example, Baker et al. (2006) nearly eliminated escape-maintained 
aggression with non-contingent escape from bathroom routines. Although the par-
ticipant in this study did not have IDD diagnosis, the results support similar func-
tionally-derived interventions with this population.

With regard to stable medication use, research has also suggested that interven-
tions can be designed to address changes in functional relations between behavior 
and the environment. The reality is that psychotropic medications are commonly 
used to address challenging behavior. However, changing challenging behavior with 
medication alone is one dimensional and a more preferred method is a balanced, 
interdisciplinary treatment approach, which integrates psychotropic medication and 
behavioral interventions (Hassiotis and Hall 2008; Huang et al. 2007). And although 
progress has been made in evaluating the effects that medication has on the func-
tional relationship between behavior and reinforcers, there is limited research inves-
tigating combined behavioral and pharmacological treatment (Weeden et al. 2009). 
Understanding how function-based behavioral interventions and targeted medi-
cation prescription may interact could possibly improve the efficacy of combined 
treatments. For example, Dicesare et al. (2005) found that when one participant was 
taking methylphenidate rates of problem behavior decreased in conditions when 
attention was delivered contingently. Mace et al. (2009) also found that an alternate 
form of methylphenidate in conjunction with behavioral treatment decreased the 
rate of problem behavior in conditions where attention was manipulated.
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Conclusion

Although this chapter addressed very specific medical conditions that can impact 
challenging behavior in people with IDD, it would be wrong to assume that there 
are no other conditions that could similarly impact behavior. Unfortunately, learn-
ing how to tact or identify alterations in one’s physiology can be a difficult skill 
to teach. In the absence of this repertoire, the focus of any support plan should be 
to routinely screen all individuals with IDD for any detectable causes of distress 
such as tooth abscess, ear infection, sinus infection, hernias, and fractured/broken 
limbs. For more subtle conditions that may not be readily apparent (e.g., menstrual 
discomfort, headaches, gastrointestinal distress, neurocognitive decline), patterns 
of behavior should be evaluated. Identifying patterns should not be limited to chal-
lenging behavior; however, as changes in adaptive behavior could also suggest the 
presence of medical conditions. Monitoring eating habits, sleep, grooming, social 
interaction, and engagement in leisure/preferred activities may suggest the need 
for further evaluation of potential medical conditions. By addressing both bio-
logical and environmental stimuli affecting behavior, challenging behaviors can be 
better understood and addressed successfully.
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Compliance with medical routines is an important part of basic health care for eve-
ryone, but especially individuals with intellectual and developmental disabilities 
(IDD). Compliance with medical routines may be especially important for indi-
viduals with IDD because, as a group, individuals with IDD have poorer health 
than those in the general population; a problem that tends to be more pronounced 
in individuals with severe disabilities (Janicki et al. 1999). While poorer health 
results from a complex combination of variables, including genetics, income, 
and isolation, the lack of compliance with medical routines is a significant factor 
(Krahn et al. 2006). So, while many diseases and illnesses are preventable or treat-
able, the benefits only accrue if patients cooperate with the procedures involved in 
the delivery of medical care.

Perhaps the factor most responsible for noncompliance is the fear generated 
by common medical procedures. Routine health care can require patients to toler-
ate a wide variety of medical procedures of varying degrees of invasiveness. For 
example, routine health care procedures can range from the relatively mild intru-
sions of blood pressure cuffs, pill swallowing, temperature taking, and throat 
swabs to more invasive procedures such as blood draws, immunization injections, 
tooth extractions, and biopsies. Many of these routine medical procedures can be 
distressing and can generate considerable fear and anxiety in anyone, even when 
the procedures themselves are not a threat in any biological sense (O’Hare et al. 
1989). Compounding this problem is the fact that individuals with IDD have been 
found to endorse a greater number and intensity of fears than normative samples 
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(Knapp et al. 1992). For example, individuals with Autism Spectrum Disorders 
exhibit higher rates of medical fears than typically developing individuals, with 
almost a third of individuals with IDD showing marked avoidance and total non-
compliance with even the most basic medical exams (Gillis et al. 2009). In addi-
tion, the more intense and unfamiliar the sensory experiences associated with 
those medical procedures, the more intense are the avoidance and noncompliance 
exhibited by those with IDD. Indeed, the literature is replete with evidence of 
compliance problems during relatively common medical procedures such as physi-
cal examinations (Gillis et al. 2009), blood draws (Grider et al. 2012), immuniza-
tions (Wolff and Symons 2012), and nebulizer treatments (Reimers et al. 1988). 
However, the list also includes compliance problems with less common but critical 
health care routines such as cleaning of central lines (McComas et al. 1998), blood 
tests (Slifer et al. 2011), EEG evaluations (DeMore et al. 2009), blood transfusions 
(Gorski and Westbrook 2002), and catheterization (Gorski et al. 2004).

The fact that routine medical procedures might generate fear and anxiety 
should not be surprising. Many fears of medical procedures are developmentally 
appropriate. For example, typical young children exhibit fears of unusual or unfa-
miliar stimuli or loud or sudden noises. They also exhibit predictable fears associ-
ated with strangers, separation, loss of support, masks and dark (e.g., Silverman 
2011). By school age, typical children show developmentally appropriate fears of 
bodily injury, blood and injections (Gullone 2005). Now consider that many medi-
cal and dental procedures have precisely these features. Dentists wear masks and 
use equipment that makes loud and sudden noises. Nurses are often strangers who 
draw blood. Imaging technicians typically ask that patients enter dark rooms, then 
lay back and wait alone for periods of time. Most, if not all of these procedures 
also include sensory experiences that are unusual, unfamiliar, and often uncom-
fortable. That anyone might wish to escape or avoid these situations is both logical 
and predictable.

Conceptually, we understand that many fear behaviors are respondent events; 
unconditioned responses elicited by unconditioned stimuli in the environment. 
Unconditioned stimuli may include the prick of a needle during an immunization 
injection, loud noises or vibrations from dental instruments, or placement in an 
isolated, confined space like an MRI scanner. The unconditioned responses can 
include mild, nonintrusive sweating, heart palpitations, rigidity, shallow breath-
ing, and nausea or more disruptive behaviors such flinching, fainting and vomit-
ing. The disruptions are compounded when many of the previously nonthreatening 
sights and sounds of the heath care environment (e.g., the sight of a nurse, the 
clothes he wears, the room where services are provided, etc.), through repeated 
pairing with unpleasant events, gradually become conditioned stimuli that elicit 
similar fear responses. Higher order conditioning can eventually result in more 
and more previously neutral stimuli that can elicit fears that are also referred to as 
conditioned emotional responses.

Conditioned emotional responses can also be strengthened and maintained by 
their consequences because these emotional responses often allow the individual 
to escape or avoid contact with threatening or feared events. That is, the escape or 
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avoidance of contact with feared medical routines reinforces noncompliance, even 
though at times, the escape and avoidance are temporary at best. These behaviors 
can include a range of verbal and physical protests. The intensity of these pro-
tests can range from mild delay tactics to severe aggression. Verbal protests often 
include crying, moaning, complaining and requests for termination. Physical pro-
tests can involve physically blocking or pushing away health care providers and 
their equipment and may involve running away. More severe protests can include 
biting, hitting, and kicking. Unfortunately, here again because of repeated pairings 
with unpleasant events, previously neutral stimuli can acquire the ability to evoke 
noncompliant behaviors that, in the past, have produced escape or avoidance.

It is these escape and avoidance behaviors in particular that are at the heart of 
most noncompliance and have the potential to severely impact health outcomes. 
First, these disruptive avoidance behaviors can create risks of injury to everyone 
involved, leading health care providers to rely on restrictive means of gaining 
compliance (e.g., sedation or restraint). Many of these passive restraint procedures 
can themselves increase risks for serious and dangerous health complications (e.g., 
over sedation). Second the challenges associated with trying to manage disrup-
tive behaviors can deter heath providers from a willingness to provide services in 
the first place, reducing access to care (Lennox and Kerr 1997). Third, caregivers 
may elect to avoid some preventive or elective health care procedures because of 
the physical risks and emotional embarrassment experienced when dealing with 
noncompliance. Finally, noncompliance can interfere with the full completion of 
procedures and disrupt a provider’s concentration, thereby diminish the quality of 
care being delivered. As a result of these complications associated with noncom-
pliance with medical routines, even a minor illness could create functional impair-
ments and subsequent declines in health, resulting in increased dependency on 
others for care (Rimmer 1999).

Ultimately, the noncompliance with basic health care can have profound effects 
on very specific aspects of long term health and well-being. For example, indi-
viduals with IDD have been found to have significantly more unmet dental oral 
health needs such as fewer restored or repaired teeth and more missing or decayed 
teeth than in normative samples (Cumella et al. 2000; McKinney et al. 2014). 
Unmet oral health needs have also been strongly linked to respiratory disease 
(Azarpazhooh and Leake 2006) as well as to systemic conditions such as coronary 
heart disease and stroke (Seymour et al. 2007). These poorer health outcomes are 
attributable in large part to both inadequate hygiene and preventive care, inadequa-
cies that are generally rooted in the avoidance of and noncompliance with the sen-
sory and procedural demands of simple tasks like taking x-rays and cleaning teeth 
as well as more invasive ones like drilling and filling (Lewis et al. 2002).

Long term health risks from noncompliance are also found in the complica-
tions that follow failed MRIs. Recent studies of aging diseases have found that 
over a third of the individuals with IDD would not cooperate enough to gener-
ate quality imaging, even with sedation (Prasher et al. 2003). Common problems 
included refusal to go into the scanner and refusal to stay in the scanner for fear of 
being left alone in confined spaces. Perhaps more important, of those individuals 
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who required sedation to complete the imagining studies, one in five experienced 
serious and dangerous complications from sedation that required emergency 
intervention. Thus, poor compliance has been a major factor limiting the use of 
MRIs with IDD and ultimately limiting what is known about aging diseases in this 
population.

Conceptual Considerations

Treatment of medical noncompliance should be developed with consideration that 
the noncompliance has both respondent and operant components. Interestingly, 
although consequences are typically considered to be the “mainsprings of behavior 
control” (Brady 1978, p. v), the conceptual analysis would suggest that the focus 
of treatment for medical noncompliance should center on its central respondent 
conditioning characteristics. Treatment begins by arranging for respondent extinc-
tion of the fear responses. To do so, stimuli that have been conditioned in the past 
to elicit fear responses and escape behavior are now repeatedly presented to the 
individual (in vivo exposure) in a hierarchy from least feared to most feared. The 
hierarchy is arranged so that less salient stimuli are presented first so that the ini-
tial exposures do not elicit fear or evoke avoidance behavior. The salience of a 
stimulus can be varied for example, by size of the stimulus, distance from the 
stimulus, and/or duration of exposure. Then the salience of the stimulus exposures 
can be increased slowly so as not to elicit fear and avoidance responding.

This graduated exposure can be enhanced or strengthened to the extent that the 
feared stimuli are gradually presented while the individual is relaxed. This requires 
either teaching a relaxation response (e.g., progressive muscle relaxation) or elic-
iting one by presenting stimuli that previously have been associated with being 
relaxed, such as watching movies, holding a favorite blanket, or listening to music. 
This process of pairing relaxation with graduated exposure can result in counter-
conditioning, in which previously feared stimuli eventually come to elicit less 
intense fear responses and instead may even elicit pleasant responses.

Graduated exposure can also be enhanced or strengthened by considering the 
operant characteristics of the disruptive noncompliance behaviors. That is, many 
disruptive noncompliant behaviors are maintained by escape and avoidance of 
the planned medical routines behaviors, even if only temporary. As a result, one 
might consider strategies that prevent escape or avoidance (i.e., escape extinc-
tion). However, escape extinction procedures themselves can be predicted to evoke 
“bursts” of escape behavior, escalating in intensity, that further increase risks of 
harm to individuals with IDD and their caregivers or medical providers.

As an alternative to escape extinction, practitioners have typically developed 
approaches that emphasize reinforcement of cooperative behaviors (i.e., sitting or 
lying still and quiet), that are incompatible with noncompliance with medical rou-
tines (i.e., DRI procedures). These behaviors are initially reinforced in the pres-
ence of the least threatening or least feared stimuli associated with the medical 
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routine to minimize the likelihood that escape behaviors are evoked and maxi-
mize the likelihood of success in exhibiting the desired behaviors. Gradually then, 
the more threatening, fearful, or uncomfortable aspects of a medical routine are 
“faded in”, but only after the individual has experienced success (i.e., accessed 
reinforcement) for tolerating less threatening, less aversive conditions.

Note that the core feature of these enhanced approaches always involves the 
individual experiencing graduated, in vivo exposure to feared stimuli resulting, 
hypothetically, in respondent extinction. The addition of a relaxation response 
focuses additionally on counterconditioning. Here, the point of emphasis is on the 
individual being relaxed before the gradual presentation of the feared stimuli and 
then maintaining relaxation during the presentations. This particular form of grad-
uated exposure is commonly called systematic desensitization (King et al. 2005). 
In contrast, the addition of a positive consequence focuses additionally on operant 
reinforcement of incompatible behaviors. Here, the point of emphasis is on deliv-
ering reinforcement after the presentation of the fear stimuli contingent on the 
individual exhibiting cooperative behaviors.

Research Findings

An evidence-based practice always begins with a review of the empirical research 
findings on the best available treatments. Doing so promotes effective practice, 
improves patient outcomes, and enhances public health (APA 2006). In order to 
evaluate the research findings on interventions to address noncompliance with 
medical routines in the IDD population, we looked at two relatively recent reviews 
of the literature regarding treatment of fears and/or phobias. Both were designed 
to critically evaluate the literature and determine which treatments, if any, met cri-
teria for classification as “well-established” or “probably efficacious” treatments 
(Chambless and Ollendick 2001).

In their review of the literature on treatment of phobic responses in typically 
developing children (e.g., fear of dogs, flying, dark, snakes, tests, etc.), Davis and 
Ollendick (2005) identified two well-established treatments. The first treatment, 
what they called “reinforced practice”, is an operant procedure involving repeated, 
controlled, graduated exposures after which the phobic individual receives rein-
forcement for not engaging in avoidance behavior. The second well-established 
treatment, called “participant modeling,” involves having an individual watch a 
model interact with feared stimuli with no aversive outcome, purportedly result-
ing in vicarious extinction of the phobic responses in the observer who then must 
approach and interact with the phobic stimuli themselves. Davis and Ollendick 
(2005) also found systematic desensitization to be probably efficacious for treat-
ment of behavioral avoidance and subjective fear. Finally, they found cognitive 
behavior therapy, which focuses on changing cognitions, to also be probably effi-
cacious in typically developing children.
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In contrast to the review by Davis and Olendick, which focused on the treat-
ment of phobic responses in typically developing children, Jennett and Hagopian 
(2008) focused their review more specifically on the empirical evidence for treat-
ment of phobic responses in individuals with IDD. They found 12 well-controlled 
single case experimental studies demonstrating treatment efficacy with phobic 
avoidance responses to stimuli as wide ranging as stairs, dogs, swimming pools, 
animatronic objects, needles and dental exams. The treatments that were found 
efficacious were comprised of seven main components, including graduated expo-
sure, contingent reinforcement, prompting, modeling, escape extinction, and use 
of distracting/relaxing stimuli. Graduated exposure was the only component used 
in all treatment packages. The authors concluded that behavioral treatment that 
focuses on learning principles and provides direct and graduated exposure is well 
established for treating phobic responses in individuals with IDD.

Because these reviews did not look specifically at phobic avoidance responses 
to medical procedures by individuals with IDD, we did an additional search of 
the literature. We were interested in any additional studies not covered in previ-
ous reviews that (1) targeted individuals with IDD who were resistant, avoidant, 
or noncompliant with (2) preventive, diagnostic, or treatment-related medical and/
or dental procedures. As a result, we searched databases PubMed, Medline, and 
Psych Info using key words and combinations of key words that included terms 
such as medical or dental noncompliance, resistance, phobia, or avoidance as well 
as intellectual and/or developmental disability. Our goal was not to conduct a criti-
cal review of the studies, but to evaluate the extent to which studies targeting med-
ical noncompliance in individuals with IDD were found to include the empirically 
supported approaches identified previously by critical reviews.

Our search identified 27 studies with participants with IDD (see Table 2.1), pre-
dominantly children, ranging in age from 22 months to 41 years old. Diagnoses 
included those with autism, mild to severe intellectual disabilities, and develop-
mental delay. The routines that were addressed included dental exams and clean-
ing, pill swallowing, physical exams, nebulizer treatment, needle sticks, central 
line care, and wearing of positive airway pressure masks. The most common rou-
tines targeted for intervention involved dental exams and needle sticks.

Assessment components. Given that many individuals with IDD often have 
limited ability to report on private experiences such as fear or anxiety, all of the 
studies employed direct observations of behavior as the primary measure of treat-
ment outcome. Typical “fear” behaviors that were measured included aggres-
sion, protests, refusals, screams, and turning away or running. The most common 
dependent variable was the percentage of steps completed within the medical/den-
tal routine. In baseline, the researchers typically exposed participants to the medi-
cal/dental procedure that was targeted and then documented the frequency and/or 
intensity of avoidance behaviors as well as the number/percentage of steps com-
pleted in the routine. These initial observations were also critical in conducting a 
task analysis so that the therapists could understand what tasks were involved in 
completing each step of the routine in sequence and also for understanding which 
stimuli elicited the most intense avoidance and escape behaviors.
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To assist in behavior measurement, some studies used the Brief Behavioral 
Distress Scale (Tucker et al. 2001), a tool that has demonstrated good reliability 
and validity. Observers record the essential steps of the medical/dental procedure 
and then record the occurrence and nonoccurrence of the clearly defined target 
behaviors (i.e., noninterfering distress behaviors, potentially interfering distress 
behaviors, interfering distress behaviors, and active coping response without ver-
bal delay) for each step. A Total Distress Score and Active Coping Response Score 
are calculated, which allows for comparison across procedures that have varying 
numbers of steps.

Several studies also included structured rating scales during the behavioral 
assessment. For example, the Behavioral Observation Assessment (BOA; Gillis 
and Romanczyk, n.d.) is used to rate participant behaviors on a 7-point Likert 
scale, from negative/avoidant to positive/approach. The instrument also prompts 
observes to include information about the current treatment step and behav-
iors specific to each step. The tool is used for progress monitoring and treatment 
modifications. Some studies targeting dental exams or dental cleaning included 
the Frankl scale (Frankl et al. 1962), a 4 point Likert scale that is widely used 
throughout clinical dentistry to provide subjectively ratings of cooperation and 
compliance during treatment. Ratings from the Frankl Scale have been found to be 
highly correlated with independent, direct observations of escape and avoidance 
behaviors in children (Allen et al. 2003).

Treatment components. Across the 27 studies that were reviewed, the most 
common components used in treatment of fear avoidance and noncompliance with 
medical/dental routines in individuals with IDD were graduated exposure and con-
tingent reinforcement.

Graduated exposure. All of the treatment interventions included some aspect 
of in vivo exposure to the feared/avoided stimuli and 23 of the 27 included some 
effort to conduct these exposures gradually. Note that the investigators used a wide 
array of labels for interventions that included core features of graduated exposure. 
Sometimes these labels were used interchangeably with the term graduated expo-
sure (e.g., systematic desensitization, in vivo desensitization, contact desensitiza-
tion, in vivo graduated exposure, fading, etc.) and sometimes these labels draw 
attention to the fact that the graduate exposure was preceded by efforts to elicit 
relaxation (e.g., counterconditioning) or was part of a treatment package (e.g., 
behavioral compliance training, reinforced practice, differential reinforcement, 
etc.).

A review of their procedures indicates that the gradual presentation of feared 
stimuli can be accomplished in a number of ways. The first is to simply present 
the stimuli in the order in which they will be encountered in the actual procedure 
or routine, but to conduct a thorough task analysis so that the steps can be broken 
down into substeps if necessary to promote success during exposures. The sec-
ond approach is to reorder the stimuli into a fear hierarchy in which the steps that 
evoke the least avoidance responses are presented first, even if they are presented 
out of sequence, and the steps that evoke the most avoidance responding are saved 
for later. Regardless of which approach is used, steps in an exposure protocol can 
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be sequenced based on dimensions such as duration of exposure to the stimulus, 
size of the stimulus, or distance from a stimulus (Jennett and Hagopian 2008). 
Over two thirds of the studies included actual exposure hierarchies to guide the 
steps and dimensions to be presented during the exposure.

Exposures sequenced according to task analysis. Cavalari et al. (2013) devel-
oped an exposure protocol that was sequenced according to the 12-steps of a typi-
cal routine medical examination for a 16 year-old female with autism. Compliance 
with the steps was evaluated during baseline by presenting each step in sequence 
until noncompliance was demonstrated. Exposures then followed the typical 
sequence but were “graduated” by requiring the patient to demonstrate repeated 
compliance with each step prior to advancing to the next step. In addition, sub-
steps were created to increase compliance with what were observed in baseline to 
be more difficult steps (e.g., gradually increasing the time in contact with certain 
medical instruments).

Once graduated exposure begins, it may be necessary to revise the sequence of 
steps to promote compliance. For example, Grider et al. (2012) originally devel-
oped a 12-step exposure sequence of a blood draw routine, but the adult male with 
autism was unable to progress past the seventh step (i.e., exposure to syringe with 
needle). Therefore, a step in which the syringe was displayed without the needle 
attached was added to the exposure sequence. The addition of the step helped the 
participant to progress to the next planned step.

Time exposed to the stimulus. Reimers et al. (1988) implemented a hierarchy 
based on an increasing number of minutes of wearing a mask during nebulizer 
treatment. The child was required to meet the specified time criteria to gain access 
to a preferred edible. The first criterion was 3 s of mask wearing and the terminal 
criterion was 20 min, the amount of time needed to complete the nebulizer treat-
ment. In the early steps of the hierarchy, small increases in the amount of time 
were required (e.g., 30 s to 1 min). As treatment progressed, larger increases in 
criteria were required (e.g., 5 min 30 s to 10 min 30 s).

Size of the stimulus. Beck et al. (2005) treated noncompliance with pill swal-
lowing by gradually exposing children to pills of increasing size, beginning with 
a very tiny pill about the size of a cupcake sprinkle. They then used a hierarchy of 
nine mock pills of increasing size. The children started with the smallest size pill 
and progressed to the next pill size contingent on success with pill swallowing on 
two to three trials until they had reached the terminal pill size.

Distance from the stimulus. Shabani and Fisher (2006) gradually decreased the 
distance from a participant’s index finger to a lancet device used to draw blood 
samples. Through an initial assessment, it was determined to start at a distance of 
61 cm from the finger because the participant did not show signs of distress at this 
distance. After two to three successful trials (i.e., arm kept in designated location 
for blood draw), the experimenters moved to the next closer step and continued 
with closer and closer exposures at distances of 46, 31, 8, 5, 1 cm and finally an 
actual blood draw.

In one study treating needle phobia using a similar “fading in” graduated 
approach, Wolff and Symons (2012) found that a male with autism and IDD would 
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not tolerate the needle moving closer than about 12 feet. At that point they intro-
duced a “warning stimulus” to show the individual how long the exposure would 
last. In this case, the warning stimulus may actually have enhanced the salience of 
duration, making the exposure less aversive.

One challenge for any therapist implementing a treatment program involving 
graduated exposure with individuals with IDD is deciding when to progress to the 
next step in the hierarchy. Criteria established for moving to the next step varied 
in the studies reviewed. The majority of protocols required two to three trials of 
compliance/no disruptive behavior (e.g., Beck et al. 2005; Cuvo et al. 2010a, b; 
Wolff and Symons 2012) before moving to the next step. Others required that the 
participant appear relaxed or calm or comfortable with a step before progress-
ing (e.g., Conyers et al. 2004; Slifer et al. 2011) and recommended moving back 
to a previous step to help a child feel comfortable if necessary (e.g., Davit et al. 
2011). Some protocols required that the participant receive a neutral or positive 
rating on an assessment measure (Gillis et al. 2009) before progressing. Still oth-
ers increased the demands on a scheduled basis, independent of how the partici-
pant performed or appeared (e.g., Gorski et al. 2004; McComas et al. 1998). For 
the remainder of the studies, the progression to the next step was unclear from the 
description of some of the treatments or more subjective. For example, Slifer et al. 
(2008), noted that the “pace was one that challenged and taught the child, but did 
not overly distress the child” and Slifer et al. (2007) reported only that the partici-
pants progressed gradually through the steps.

Contingent reinforcement. Eighty percent of studies included reinforcement 
contingent on desired behavior and usually in combination with graduated expo-
sure. Only in two studies involving efforts to increase compliance with behavioral 
momentum was reinforcement used without graduated exposure. Reinforcement 
was delivered contingent upon appropriate approach behaviors, successful com-
pletion of a step, or compliance with substeps in the medical/dental routine. 
Caregiver interviews and preference assessments were often used to identify prob-
able reinforcers (e.g., Cuvo et al. 2010b; Gillis et al. 2009). For example, Cuvo 
et al. (2010a, b) asked parents and the child’s clinician to complete a question-
naire of the child’s preferred items. The items were then presented in a brief paired 
stimulus preference assessment (Fisher et al. 1992) every 2 weeks to determine 
which items to use contingent on completion of steps.

Other researchers have used conditioned reinforcers, such as tokens or money 
to reinforce compliance. For example, Maguire et al. (1996), provided adult males 
with mild to severe intellectual disabilities specific praise and access to monetary 
compensation for demonstrating cooperative behavior during each 30 s segment of 
the dental treatment procedure. Hagopian et al. (2001) provided tokens contingent 
on compliance every 10 s (faded to 20 s) that could be exchanged following the 
session for preferred items.

Other treatment components. While 74 % of the studies used combinations 
of graduated exposure and contingent reinforcement, about 40 % of the studies 
included either in vivo or video modeling, distraction/relaxation procedures, or 
prompting procedures.
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Modeling. When modeling was included in a treatment, whether in vivo mod-
eling or video modeling, it was typically used as a supplement to graduated expo-
sure and reinforcement. In most cases, it was a medical provider or a therapist who 
actually was performing as a model, in some cases modeling appropriate behav-
ior while undergoing the entire routine and in other cases modeling acceptance of 
specific steps within a routine. For example, dentists often use a procedure call 
Tell-Show-Do (Orellana et al. 2014), in which they provide sensory and proce-
dural information, show the instruments they will be using, and then model for 
their patients the acceptance of being touched by instruments like tooth explorers, 
mirrors, or drills. However, they do not typically model acceptance of every step 
in an exam, such as getting in the chair or accepting the light being turned on. In 
addition, this approach would also typically be combined with components like 
graduated exposures and contingent reinforcement (e.g., Maguire et al. 1996).

Several studies used a typically developing child as a model and video recorded 
the model successfully completing a medical/dental exam (Cuvo et al. 2010a, b). 
Parents were then given the video recording on a DVD and asked to have their 
child watch the video daily at home in preparation for exposure and reinforcement 
sessions in clinic.

Two studies have attempted to examine the efficacy of modeling alone to 
address medical/dental noncompliance. Conyers et al. (2004) found that watching 
a video of a well-known staff person undergoing each of the procedures in a den-
tal exam did eliminate resistance in one adult with IDD, but two others showed 
no change in avoidance behavior until in vivo graduated exposure was introduced. 
Isong et al. (2014) also found that a group exposed to video modeling experienced 
no reductions in distress or noncompliance compared to a control group when 
undergoing preventive dental exams. This suggests that for some individuals, the 
vicarious exposure encountered with video modeling may not be enough. Luscre 
and Center (1996) also noted problems with ensuring that participants actually 
attended to a modeling video depicting a typical peer undergoing dental treatment.

Distraction/Relaxation. A number of investigators acknowledge the value 
of trying to elicit positive responses that can counter the fear responses that may 
be elicited during in vivo exposure (e.g., Luscre and Center 1996). For example, 
Slifer et al. (2007) included access to preferred activities during exposure trials of 
positive airway pressure mask wearing in order to produce an “emotional state that 
is incompatible with the anxiety (i.e., pleasure and relaxation)”. This was hypoth-
esized to inhibit the anxiety response typically elicited by the procedure. This type 
of counterconditioning can be achieved by providing the individual with noncon-
tingent access to pleasurable stimuli that include things like movies, TV, toys, or 
music (e.g., Hagopian et al. 2001), but can also be achieved by teaching specific 
relaxation responses like progressive muscle relaxation or diaphragmatic breath-
ing (Lunsky et al. 2003; Gorski et al. 2004). These efforts at distracting or relax-
ing are typically initiated before exposure trials begin and then continue during 
the exposure trials. Whether access to these pleasurable activities actually elicit 
relaxation or functioning as distractors (or both) is unknown. Grider et al. (2012) 
suggested that access to a preferred video during difficult steps in an exposure 
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protocol involving blood draws helped to distract the participant from the blood 
draw procedure, making it easier to complete. However, it is equally possible that 
the preferred video also elicited a calm, relaxed response that also made the expo-
sures easier to complete.

Prompts. Some protocols have included prompts to help evoke the desired calm 
and cooperative behaviors needed to complete the mental-dental routine. Cavalari 
et al. (2013) developed a social story to prompt desired behavior during a routine 
physical examination. The story was read to an adolescent with autism and IDD 
prior to each graduated exposure session to prompt compliance and was avail-
able throughout the day during breaks. Other investigators have included photo-
graphs depicting the steps in the procedure to prompt appropriate behavior (e.g., 
Orellana et al. 2014). Cuvo et al. (2010b), had a physician assistant show children 
with autism a picture of another child successfully tolerating each step in a physi-
cal exam as a visual prompt for appropriate behavior. If the child did not comply, 
the child was again prompted by presentation of the picture paired with a verbal 
direction.

Behavioral momentum. Two studies were found to forego the traditional 
exposure-based approaches to medical/dental noncompliance described previ-
ously and instead evaluated increasing compliance using behavioral momentum. 
In this approach, the probability of complying with demands associated with a 
medical routine (i.e., low probability requests) is increased by preceding those 
demands with a string of demands for compliance with very easy tasks (i.e., high 
probability requests). In both studies, the presentation of high probability requests 
just prior to the presentation of low probability requests resulted in increases in 
compliance in the medical routine for a toddler needing central venous line care 
(McComas et al. 1998), and for children with autism undergoing a physical exam 
(Riviere et al. 2011).

Managing noncompliance. Each of the components describe above are 
designed to reduce the probability of problem behaviors occurring from the outset 
and/or to reinforce more appropriate responding. Nevertheless, it is important to 
consider how one will respond to noncompliance when it does occur. Responses 
to noncompliance varied across the studies, but typically involved either (1) physi-
cally blocking escape attempts and physically guiding compliance (escape pre-
vented), (2) taking brief breaks from trials, ignoring the problem behavior, and 
then continuing exposure trials (escape permitted for brief periods) or (3) end-
ing exposure trials when problems occurred (escape permitted that day). The first 
approach, escape extinction, aims to further weaken undesirable behaviors by 
eliminating one of the primary consequences thought to be responsible for main-
taining noncompliance. While the latter two approaches offer only temporary 
escape (because exposure trials ultimately begin again), even temporary escape or 
avoidance can help maintain fear and noncompliance (Allen and Wallace 2013). 
Regardless of the approach taken to address noncompliance, these procedures 
were never used in isolation, but were used in combination with efforts to reduce 
the probability of noncompliance while reinforcing incompatible alternatives.
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Escape extinction. Escape extinction was used by about a third of the investi-
gators as a component of their intervention package. For example, Reimers et al. 
(1988) added escape extinction after they found that their graduated exposure and 
contingent reinforcement decreased avoidance behaviors when a nebulizer mask 
was first presented to a toddler with a developmental delay, but did not increase 
the amount of time the child left a mask on for nebulizer treatment. When they 
added escape extinction (i.e., the child was no longer allowed to remove the 
mask), there was a gradual increase in mask wearing and he was eventually able 
to wear the mask for the duration of the treatment. The appropriate mask wear-
ing maintained following treatment with caregivers only periodically providing 
praise for mask wearing. In another study evaluating procedures for teaching chil-
dren with IDD to tolerate needle sticks necessary for immunizations and/or blood 
draws, the children were not permitted to escape or avoid any of the procedures 
via redirecting, blocking and physically guiding the children to stay in the situa-
tion and complete each exposure (Slifer et al. 2011).

Practice Recommendations

Recommendation 1: The results of a conceptual analysis of medical/dental non-
compliance suggested that conditioning is responsible for previously neutral stim-
uli acquiring the ability to both elicit emotional responses and evoke avoidance 
behaviors. Thus, one could take a preventive approach to dealing with noncompli-
ance by taking early steps prior to the emergence of problem behaviors to increase 
the probability that neutral stimuli in medical and dental settings are conditioned 
to elicit relaxed behavior and evoke approach responses (Table 2.2). So, for exam-
ple, rather than waiting until children are sick or have a cavity to visit the pedi-
atrician or dentist, respectively, one could recommend to parents and caregivers 
that they make planned “field trips” to those settings when children are well with 
the intention of making the trip highly reinforcing in the presence of stimuli that 
are likely neutral or of low stimulus salience. These trips could be and probably 
should be short; no more than 15 min. A trip to the dentist might include play-
ing with preferred toys in the exam room, interacting with staff and professionals 
who do NOT have masks and gloves on, riding the chair up and down, exploring 
nooks and crannies with the dental mirror, shining the dental light at objects in the 
room and choosing from different color toothbrushes before going home. A trip to 
the pediatrician might involve playing with preferred toys in the exam room, inter-
acting with a staff person or medical professional who has no equipment, masks 
or gloves on, reading a short book, playing with a toy stethoscope and eventually 
trying it out on a parent, receiving a preferred trinket or edible and going home. 
Subsequent trips might include gradual exposure to slightly more salient stimuli, 
but because these are conducted by parents and caregivers and not trained clini-
cians, it is best to place the emphasis on exposure to stimuli not likely to already 
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be conditioned as aversive. Planning multiple trips with relaxed and reinforcing 
experiences will be important for increasing the probability that neutral or low 
salience stimuli acquire conditioned calming or reinforcing properties. Of course, 
medical/dental staff will not have much time to invest in these activities and it is 
important to know that medical and dental professionals are not typically paid for 
their time; they are paid for procedures that are performed. So, it may be necessary 
to be highly flexible about when these type of activities are planned; often at the 
end of the day or during periods of low clinical activity. However, it may be more 
important to find a medical or dental professional who is experienced or comfort-
able with individuals with disabilities and understands that these early investments 
of time on positive conditioning and reap benefits in terms of patient loyalty and in 
terms of the ability to provide quality care with minimal risk.

Recommendation 2: The result of the research review appear clear: those who 
are interested in an evidence-based approach to addressing noncompliance with 
medical or dental procedures will start with in vivo graduated exposure as the core 
component in their treatment protocol (Table 2.2). Of course, an evidence-based 
practice always takes into consideration the unique needs of the individual client 
as well as the expertise of the practitioner when developing a treatment protocol 
and, perhaps as a result, there are certainly examples (albeit few) within the lit-
erature where in vivo graduated exposure was not used. Determining how best to 

Table 2.2  Summary of recommendations

Preventing the need for treatment

1.  Parents/caregivers gets permission to plan multiple 10 min “field trips” to medical/dental 
clinic

2. Providers are asked to approve visit with only relaxing and reinforcing activities
3. Parents request no exposure to masks, gowns, gloves, or typical medical/dental instruments
4. Parents bring preferred toys, activities, edibles with them
5. Emphasis on ending visit while individual is relaxed and enjoying themselves
Preparation for treatment of medical/dental noncompliance

1. Conduct a task analysis
2. Develop a fear hierarchy
3.  Conduct no-treatment exposures; observe the intensity of behavior, features of most salient 

stimuli, and how far the client is able to progress
4. Revise the task analysis to include any necessary substeps
5. Conduct a preference assessment
Treatment of medical/dental noncompliance

1. Provide noncontingent access to some preferred items to distract/relax the individual
2. Use in vivo modeling of appropriate behavior
3. Begin graduated exposure and provide reinforcement for compliance
4.  Progress to the next step when the individual has been compliant with the current step and 

appears relaxed
5. Back up to easier steps if necessary to establish success
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approach the exposures will likely first require conducting an initial task analysis 
to determine all of the steps that would typically be included in the medical or 
dental routine involved.

Once all of the steps have been identified, the client will likely need to undergo 
one or more no-treatment (baseline) exposures to each step in the routine to allow 
observations about the intensity of avoidance behavior associated with each stimu-
lus and each step and to see which steps and stimuli the client can tolerate and 
which must be terminated because of noncompliance. Thus, even if an individual 
cannot tolerate, for example, the blood pressure cuff at the beginning of a physi-
cal exam, or cannot tolerate the x-ray at the beginning of a dental exam, the initial 
assessment would continue on with other planned steps to allow an assessment of 
behavior at each step in the routine. This will help determine where to begin with 
treatment as it may not be necessary to conduct exposure training with every step 
in a medical or dental routine if only certain steps are disrupted or terminated.

This initial observation should also help evaluate whether to create “substeps” 
for some routines (i.e., breaking some steps into smaller steps), and which features 
of relevant stimuli (e.g., distance, size, duration, or intensity of exposure) are most 
salient and most amenable to gradual presentation. Some studies include sample 
hierarchies for graduated exposure that are generic enough to be useful in many 
typical situations where noncompliance might appear in individuals with IDD, 
including dental exams (i.e., Altabet 2002; Cuvo et al. 2010a), physical exams 
(e.g., Cavalari et al. 2013), blood draw routines (e.g., Slifer et al. 2011; Grider 
et al. 2012) and pill swallowing (e.g., Beck et al. 2005).

Recommendation 3: Include a preference assessment during treatment devel-
opment to identify tangible items and passive activities that can be used as rein-
forcers delivered contingent upon desired calm, “coping” behaviors after each 
exposure (Table 2.2). These may include edibles, music, videogames, TV, toys, 
and/or tokens/money that can be exchanged later. Consider making noncontingent 
access to some of these preferred items available just before each session of gradu-
ate exposures to distract/relax the individual before the exposures begin.

Recommendation 4: Consider including in vivo modeling by a parent or 
caregiver of appropriate behavior prior to or during graduated exposures. This 
approach is low cost and could be easily incorporated with minimal disruption to 
the routine. Note that modeling has been found ineffective as a lone intervention 
for dental routines.

Recommendation 5: Give careful consideration to how disruptive behav-
ior will be addressed. Most researchers have demonstrated good success without 
including escape extinction, but doing so may require a more gradual approach to 
exposures that lengthens the course of treatment. Rejecting escape extinction may 
also reduce some risks of injury to the individual and the providers who might be 
asked to use physical guidance or blocking. However, it is important to assess the 
medical necessity of treatment to determine whether allowing escape from treat-
ment presents its own risks.
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Research Recommendations

Although the research literature shows considerable agreement about the key com-
ponents of an effective intervention to address medical/dental noncompliance, 
there are important questions that remain unanswered about these components. 
The vast majority of the studies on medical/dental noncompliance have imple-
mented treatment packages that include a variety of components, so the inde-
pendent effects of the individual components or the summative effects of multiple 
components are not well known. These issues are important for the advancement 
of both science and practice. For example, evaluating the power of respondent 
extinction and counterconditioning alone are important for a science like applied 
behavior analysis that tends to emphasize the operant aspects of behavior change. 
But component analyses are also important for practitioners who may not have the 
time or resources to implement complex intervention packages; an approach that 
researchers sometimes rely on to maximize treatment outcomes.

Practitioners would also benefit from research that attempts to clarify the best 
criteria for deciding when to advance exposures. Most procedures required mas-
tery (i.e., compliance) with the current step on two or three sessions before mov-
ing on to the next step, but focusing on compliance alone during exposures may 
lead to practitioners progressing when fear responses have not yet been extin-
guished. Yet it is unknown whether asking practitioners to continue with exposures 
until calm behavior is observed adds anything valuable to a protocol. Furthermore, 
it is not clear how best to operationalize “calm” or whether adding more objective 
measures of fear responses (e.g., heart rate) might be useful alternatives.

Perhaps not surprisingly, the majority of interventions targeting medical/den-
tal noncompliance in individuals with IDD have been developed within the field 
of applied behavior analysis. As a result, the most well supported interventions 
have numerous features characteristic of applied behavior analysis; they tend to be 
explicitly behavioral, individualized, function-driven treatments evaluated within 
small n research studies that emphasize demonstrations of functional relations and 
internal validity. While this approach is highly valued within a natural science of 
behavior, interventions that are highly individualized do not lend themselves to 
wide dissemination or adoption, even within applied behavior analysis and cer-
tainly not within medical/dental clinics where these problems are typically first 
encountered. However, there are enough common elements to treating medical 
noncompliance that they could be standardized to create a manualized protocol. 
Randomized controlled trials could then provide additional demonstrations of gen-
erality of the intervention, something thought to be important to the dissemination 
of an intervention (Barlow et al. 2009).



392 Compliance with Medical Routines

References

Allen, K. D., Hutfless, S., & Larzelere, R. (2003). Evaluation of two predictors of child disrup-
tive behavior during restorative dental treatment. Journal of Dentistry for Children, 70(3), 
1–5.

Allen, K. D., & Wallace, D. W. (2013). Effectiveness of using noncontingent escape for general 
behavior management in a pediatric dental clinic. Journal of Applied Behavior Analysis, 46, 
723–737. doi:10.1002/jaba.82

Altabet, S. C. (2002). Decreasing dental resistance among individuals with severe and pro-
found mental retardation. Journal of Developmental and Physical Disabilities, 14, 297–305.  
doi:10.1023/A:1016032623478

APA. (2006). Evidence based practice in psychology. American Psychologist, 61(4), 271–285. 
doi:10.1037/0003-066X.61.4.271

Azarpazhooh, A., & Leake, J. L. (2006). Systematic review of the association between 
respiratory diseases and oral health. Journal of Periodontology, 77(9), 1465–1482.  
doi:10.1902/jop.2006.060010

Barlow, D., Nock, M., & Hersen, M. (2009). Single-case experimental designs: Strategies for 
studying behavior change. Boston: Pearson Education.

Beck, M. H., Cataldo, M., Slifer, K. J., Pulbrook, V., & Guhman, J. K. (2005). Teaching children 
with attention deficit hyperactivity disorder (ADHD) and autistic disorder (AD) how to swal-
low pills. Clinical Pediatrics, 5, 515–552. doi:10.1177/000992280504400608

Boj, J. R., & Davila, J. M. (1989). A study of behavior modification for developmentally disabled 
children. Journal of Dentistry for Children, 56, 452–457.

Brady, J. V., (1978). Foreward. In W. W. Henton & I. H. Iverson (Eds.), Classical conditioning 
and operant conditioning. (pp v–vii). New York: Springer.

Cavalari, R., DuBard, M., Luiselli, J. K., & Birtwell, K. (2013). Teaching an adolescent with 
Autism and intellectual disability to tolerate routine medical examination: Effects of a behav-
ioral compliance training package. Clinical Practice in Pediatric Psychology, 1, 121–128.  
doi:10.1037/cpp0000013

Chambless, D. L., & Ollendick, T. H. (2001). Empirically supported psychological interventions: 
Controversies and evidence. Annual Review of Psychology, 52, 685–716.

Conyers, C., Miltenberger, R. G., Peterson, B., Gubin, A., Jurgens, M., Selders, A., et al. (2004). 
An evaluation of an in vivo desensitization and video modeling to increase compliance with 
dental procedures in persons with mental retardation. Journal of Applied Behavior Analysis, 
37, 233–238. doi:10.1901/jaba.2004.37-233

Cumella, S., Ransford, N., Lyons, J., & Burnham, H. (2000). Needs for oral care among peo-
ple with intellectual disability not in contact with community dental services. Journal of 
Intellectual Disabilities Research, 44, 45–52.

Cuvo, A. J., Godard, A., Huckfeldt, R., & DeMattei, R. (2010a). Training children with autism 
spectrum disorders to be compliant with an oral assessment. Research in Autism Spectrum 
Disorders, 4, 681–696. doi:10.1016/j.rasd.2010.01.007

Cuvo, A. J., Law Reagan, A., Ackerlund, J., Huckfeldt, R., & Kelly, C. (2010b). Training children 
with autism spectrum disorders to be compliant with a physical exam. Research in Autism 
Spectrum Disorders, 4, 168–185. doi:10.1016/j.rasd.2009.09.001

Davis, T. E., & Ollendick, T. H. (2005). Empirically supported treatments for specific phobia in 
children: Do efficacious treatments address the components of a phobic response? Clinical 
Psychology: Science and Practice, 12, 144–160. doi:10.1093/clipsy.bpi018

Davit, C. J., Hundley, R. J., Bacic, J. D., & Hanson, E. M. (2011). A pilot study to improve veni-
puncture compliance in children and adolescents with autism spectrum disorders. Journal of 
Developmental and Behavioral Pediatrics, 32, 521–525. doi:10.1097/DBP.0b013e3182245b09

DeMore, M., Cataldo, M., Tierney, E., & Slifer, K. (2009). Behavioral approaches to train-
ing developmentally disabled children for an overnight EEG procedure. Journal of 
Developmental and Physical Disabilities, 21, 245–251. doi:10.1007/s10882-009-9139-7

http://dx.doi.org/10.1002/jaba.82
http://dx.doi.org/10.1023/A:1016032623478
http://dx.doi.org/10.1037/0003-066X.61.4.271
http://dx.doi.org/10.1902/jop.2006.060010
http://dx.doi.org/10.1177/000992280504400608
http://dx.doi.org/10.1037/cpp0000013
http://dx.doi.org/10.1901/jaba.2004.37-233
http://dx.doi.org/10.1016/j.rasd.2010.01.007
http://dx.doi.org/10.1016/j.rasd.2009.09.001
http://dx.doi.org/10.1093/clipsy.bpi018
http://dx.doi.org/10.1097/DBP.0b013e3182245b09
http://dx.doi.org/10.1007/s10882-009-9139-7


40 K.D. Allen and S. Kupzyk

Fisher, W., Piazza, C. C., Bowman, L. G., Hagopian, L. P., Owens, J. C., & Slevin, I. (1992). 
A comparison of two approaches for identifying reinforcers for persons with severe and 
profound disabilities. Journal of Applied Behavior Analysis, 25, 491–498. doi:10.1901/j
aba.1992.25-491

Frankl, S. N., Shiere, F. R., & Fogels, H. R. (1962). Should the parent remain with the child in 
the dental operatory? Journal of Dentistry for Children, 29, 150–163.

Gillis, J. M., Hammond Natof, T., Lockshin, S. B., & Romanczyk, R. G. (2009). Fear of rou-
tine physical exams in children with autism spectrum disorders: Prevalence and interven-
tion effectiveness. Focus on Autism and Other Developmental Disabilities, 24, 156–168. 
doi:10.1177/1088357609338477

Gillis, J. M., & Romanczyk, R. G. (n.d.). Behavioral observation assessment. Unpublished sur-
vey. Gorski, J., Slifer, K. J., Kelly-Suttka, J., & Lowery, K. (2004). Behavioral interventions 
for pediatric patients’ acute pain and anxiety: Improving health regimen compliance and out-
come. Children’s Health Care, 33, 1–20. doi: 10.1207/s15326888chc3301_1

Gorski, J., & Westbrook, A. C. (2002). Differential reinforcement to treat non-compliance in a 
pediatric patient with leukocyte adhesion deficiency. Pediatric Rehabilitation, 5, 29–35.

Gorski, J., Slifer, K., Kelly-Suttka, J., & Lowery, K (2004). Behavioral interventions for pedi-
atric patients' acute pain and anxiety: Improving health regimen compliance and outcome. 
Children's Health Care, 33(1), 1–20.

Grider, B., Luiselli, J. K., & Turcotte-Shamski, W. (2012). Graduated exposure, positive rein-
forcement, and stimulus distraction in a compliance-with-blood-draw intervention for an 
adult with autism. Clinical Case Studies, 11, 253–260. doi:10.1177/1534650112448921

Gullone, E. (2005). The development of normal fear: A century of research. Clinical Psychology 
Review, 20, 429–451. doi:10.1016/S0272-7358(99)00034-3

Ghuman, J., Cataldo, M., Beck, M., & Slifer, K. (2004). Behavioral training for pill-swallowing 
difficulties in young children with autistic disorder. Journal of Child and Adolescent Autistic 
Disorder, 14(4), 601–611.

Hagopian, L. P., Crockett, J. L., & Keeney, K. M. (2001). Multicomponent treatment for blood-
injury injection phobia in a young man with mental retardation. Research in Developmental 
Disabilities, 21, 141–149. doi:10.1016/S0891-4222(01)00063-4

Isong, I. A., Rao, S. R., Holifiedl, C., Iannuzzi, D., Hanson, E., & Ware, J., et al. (2014). 
Addressing dental fear in children with autism spectrum disorders: A randomized 
controlled pilot using electronic screen media. Clinical Pediatrics, 53, 230–237. 
doi:10.1177/0009922813517169

Janicki, M. P., Dalton, A. J., Henderson, C. M., & Davidson, P. W. (1999). Mortality and morbid-
ity among adults with intellectual disability: Health services considerations. Disability and 
Rehabilitation, 21, 284–294.

Jennett, H. K., & Hagopian, L. P. (2008). Identifying empirically supported treatments for pho-
bic avoidance in individuals with intellectual disabilities. Behavior Therapy, 39, 151–161. 
doi:10.1016/j.beth.2007.06.003

King, N. J., Muris, P., & Ollendick, T. H. (2005). Childhood fears and phobias: 
Assessment and treatment. Child and Adolescent Mental Health, 10, 50–56. 
doi:10.1111/j.1475-3588.2005.00118.x

Knapp, L. G., Barrett, R. P., Groden, G., & Groden, J. (1992). The nature and prevalence of fears 
in developmentally disabled children and adolescents: A preliminary investigation. Journal of 
Developmental and Physical Disabilities, 4, 195–203. doi:10.1007/BF01046964

Krahn, G., Hammond, L., & Turner, A. (2006). A cascade of disparities: Health and health care 
for people with intellectual disabilities. Mental Retardation and Developmental Disabilities 
Research Reviews, 12, 70–82. doi:10.1002/mrdd.20098

Lennox, N., & Kerr, M. (1997). Primary health care and people with an intellectual dis-
ability: The evidence base. Journal of Intellectual Disability Research, 41, 365–372. 
doi:10.1111/j.1365-2788.1997.tb00723.x

Lewis, M. A., Lewis, C. E., Leake, B., King, B. H., & Lindemann, R. (2002). The quality of 
health care for adults with developmental disabilities. Public Health Reports, 117, 174–184.

http://dx.doi.org/10.1901/jaba.1992.25-491
http://dx.doi.org/10.1901/jaba.1992.25-491
http://dx.doi.org/10.1177/1088357609338477
http://dx.doi.org/10.1207/s15326888chc3301_1
http://dx.doi.org/10.1177/1534650112448921
http://dx.doi.org/10.1016/S0272-7358(99)00034-3
http://dx.doi.org/10.1016/S0891-4222(01)00063-4
http://dx.doi.org/10.1177/0009922813517169
http://dx.doi.org/10.1016/j.beth.2007.06.003
http://dx.doi.org/10.1111/j.1475-3588.2005.00118.x
http://dx.doi.org/10.1007/BF01046964
http://dx.doi.org/10.1002/mrdd.20098
http://dx.doi.org/10.1111/j.1365-2788.1997.tb00723.x


412 Compliance with Medical Routines

Lunsky, Y., Straiko, A., & Armstrong, S. (2003). Women be healthy: Evaluation of a women’s 
health curriculum for women with intellectual disabilities. Journal of Applied Research in 
Intellectual Disabilities, 16, 247–253. doi:10.1046/j.1468-3148.2003.00160.x

Luscre, D. M., & Center, D. B. (1996). Procedures for reducing dental fear in children with 
autism. Journal of Autism and Developmental Disorders, 26, 547–556. doi:10.1007
/BF02172275

Maguire, K. B., Lange, B., Scherling, M., & Grow, R. (1996). The use of rehearsal and posi-
tive reinforcement in the dental treatment of uncooperative patients with mental retardation. 
Journal of Developmental and Physical Disabilities, 8, 167–177. doi:10.1007/BF02578447

McComas, J. J., Wacker, D. P., & Cooper, L. J. (1998). Increasing compliance with medical 
procedures: Application of the high-probability request procedure to a toddler. Journal of 
Applied Behavior Analysis, 31, 287–290. doi:10.1901/jaba.1998.31-287

McKinney, C. M., Nelson, T., Scott, J., Heaton, L., Vaughn, M., & Lewis, C. (2014). Predictors 
of unmet dental need in children with autism spectrum disorder: Results from a national sam-
ple. Academic Pediatrics, 14, 624–631. doi:10.1016/j.acap.2014.06.023

O’Hare, M. W., Ghoneim, M. M., Hinrichs, J. V., Mehta, M. P., & Wright, E. J. (1989). 
Psychological consequences of surgery: Psychological preparation of mothers of preschool 
children. Psychosomatic Medicine, 51, 356–370.

Orellana, L. M., Martinez-Sanchis, S., & Silvestre, F. J. (2014). Training adults and children 
with an autism spectrum disorder to be compliant with a clinical dental assessment using 
a TEACCH-based approach. Journal of Autism and Developmental Disorders, 44, 776–785. 
doi:10.1007/s10803-013-1930-8

Prasher, V., Cumella, S., Natarajan, K., Rolfe, E., Shah, S., & Haque, M. S. (2003). 
Magnetic resonance imaging, down’s syndrome and Alzheimer’s disease: Research 
and clinical implications. Journal of Intellectual Disability Research, 47, 90–100. 
doi:10.1046/j.1365-2788.2003.00445.x

Reimers, T. M., Piazza, C. C., Fisher, W. W., Parrish, J. M., & Page, T. J. (1988). Enhancing 
child compliance with nebulized respiratory treatment. Clinical Pediatrics, 27, 605–608. 
doi:10.1177/000992288802701208

Rimmer, J. H. (1999). Health promotion for people with disabilities: Emerging paradigm shift from 
disability prevention to prevention of secondary conditions. Physical Therapy, 79, 495–502.

Riviere, V., Becquet, M., Peltret, E., Facon, B., & Darcheville, J. (2011). Increasing compliance 
with medical examination requests directed to children with autism: Effects of a high-prob-
ability request procedure. Journal of Applied Behavior Analysis, 44, 193–197. doi:10.1901/j
aba.2011.44-193

Seymour, G. J., Ford, P. J., Cullinen, M. P., Leishman, S., & Yamazaki, K. (2007). Relationship 
between periodontal infections and systemic disease. Clinical Microbiology & Infection, 13, 
3–10. doi:10.1111/j.1469-0691.2007.01798.x

Shabani, D. B., & Fisher, W. W. (2006). Stimulus fading and differential reinforcement for the 
treatment of needle phobia in a youth with autism. Journal of Applied Behavior Analysis, 39, 
449–452. doi:10.1901/jaba.2006.30-05

Silverman, W. K. (2011). Fears and phobias. In G. Koocher & A. la Greca (Eds.), The parents 
guide to psychological first aid (pp. 231–238). Oxford: University Press.

Slifer, K. J., Avis, K. T., & Frutch, R. A. (2008). Behavioral intervention to increase compli-
ance with electroencephalographic procedures in children with developmental disabilities. 
Epilepsy & Behavior, 13, 189–195. doi:10.1016/j.yebeh.2008.01.013

Slifer, K. J., Hankinson, J. C., Zettler, M. A., Frutchey, R. A., Hendricks, M. C., & Ward, C. M., 
et al. (2011). Distraction, exposure therapy, counterconditioning, and topical anesthetic for 
acute pain management during needle sticks in children with intellectual and developmental 
disabilities. Clinical Pediatrics, 50, 688–697. doi:10.1177/0009922811398959

Slifer, K. J., Kruglak, D., Benore, E., Bellipanni, K., Falk, L., Halbower, A. C., et al. 
(2007). Behavioral training for increasing preschool children’s compliance with posi-
tive airway pressure: A preliminary study. Behavioral Sleep Medicine, 5, 147–175. 
doi:10.108/15402000701190671

http://dx.doi.org/10.1046/j.1468-3148.2003.00160.x
http://dx.doi.org/10.1007/BF02172275
http://dx.doi.org/10.1007/BF02172275
http://dx.doi.org/10.1007/BF02578447
http://dx.doi.org/10.1901/jaba.1998.31-287
http://dx.doi.org/10.1016/j.acap.2014.06.023
http://dx.doi.org/10.1007/s10803-013-1930-8
http://dx.doi.org/10.1046/j.1365-2788.2003.00445.x
http://dx.doi.org/10.1177/000992288802701208
http://dx.doi.org/10.1901/jaba.2011.44-193
http://dx.doi.org/10.1901/jaba.2011.44-193
http://dx.doi.org/10.1111/j.1469-0691.2007.01798.x
http://dx.doi.org/10.1901/jaba.2006.30-05
http://dx.doi.org/10.1016/j.yebeh.2008.01.013
http://dx.doi.org/10.1177/0009922811398959
http://dx.doi.org/10.108/15402000701190671


42 K.D. Allen and S. Kupzyk

Tucker, C. L., Slifer, K. J., & Dahlquist, L. M. (2001). Reliability and validity of the brief dis-
tress scale: A measure of children’s distress during invasive medical procedures. Journal of 
Pediatric Psychology, 26, 513–523.

Wolff, J. J., & Symons, F. J. (2012). An evaluation of multi-component exposure treatment of 
needle phobia in an adult with autism and intellectual disability. Journal of Applied Research 
in Intellectual Disabilities, 26, 344–348. doi:10.1111/jar.12002

http://dx.doi.org/10.1111/jar.12002


43

Chapter 3
Personal Hygiene

Jennifer M. Gillis Mattson, Matthew Roth and Melina Sevlever

© Springer International Publishing Switzerland 2016 
J.K. Luiselli (ed.), Behavioral Health Promotion and Intervention in Intellectual 
and Developmental Disabilities, Evidence-Based Practices in Behavioral Health, 
DOI 10.1007/978-3-319-27297-9_3

Introduction

Personal hygiene is generally defined as encompassing multiple behaviors 
required to maintain a clean and healthy body in the context of both social norms 
as well as physical health. Personal hygiene is one of the most effective ways to 
prevent contracting and spreading illness and disease and is cited as one of the 
important areas for intervention for individuals with intellectual and developmen-
tal disabilities (IDD) (Myles 2005). With respect to behavioral health, establish-
ment of personal hygiene skills leads to an improved quality of life, improved 
medical outcomes for an individual, and a reduction in disease incidence (Ersoy 
et al. 2009; Sheppard 2006). The level of independence in managing one’s per-
sonal hygiene is an important factor in determining type of residential placement, 
in the development of social relationships and success in social contexts as well as 
vocational placements. In other words, personal hygiene promotes independence 
in addition to improving health outcomes. Noting that there are multiple personal 
hygiene skills that one learns across the lifespan, this chapter addresses grooming, 
oral hygiene and menstrual care.
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Grooming is a daily self-care activity, involving multiple skills (e.g., hand 
washing, showering, shaving, hair care, and using health care products) that spans 
across the lifespan. Barriers to appropriate grooming in individuals with IDD 
include specific skill deficits, noncompliance, and sensory sensitivity. To help 
overcome these barriers to grooming independence, there are a number of inter-
ventions reviewed in the literature, including instruction, behavioral skills train-
ing, video modeling, self-monitoring, pictorial cues, general case instruction, and 
sensory adaptation. Implementation of effective interventions to increase groom-
ing skills promotes behavioral health in multiple ways. For example, increased 
and appropriate hand washing leads to lower rates of respiratory illnesses as 
well as diarrheal diseases in child care and school settings (Master et al. 1997; 
Niffenegger 1997; World Health Organization 2001).

Menstrual care is a highly important self-care skill for females that is often 
overlooked and research on improving menstrual care in females with IDD is lack-
ing (Ersoy et al. 2009). Females with developmental disabilities are capable of 
learning to care for their menstruation when provided with behavioral skills train-
ing. Such intervention can lead to a significant improvement in the lives and fam-
ilies of females with developmental disabilities, and by extension, females with 
IDD who otherwise have to rely on parental or caregiver support to manage the 
private issue of menstruation.

Toothbrushing, flossing, and participating in dental exams are all important 
oral hygiene skills that yield improved oral health. Starting at the first showing 
of a tooth and at least by the age of 1 year old, it is recommended that children 
establish a dental “home” and participate in a dental examination and cleaning 
(Norwood and Slayton 2013). Poor oral health negatively impacts a person’s abil-
ity to eat, sleep and function without pain. Chronic oral health problems contribute 
to increased rates of systemic illness (e.g., pneumonia). The two most common 
diseases of the mouth that can be lessened or prevented by adequate oral hygiene 
are dental caries (cavities) of the teeth, and gingivitis and periodontal disease, 
which affect the gums or gingiva and supporting structures of the teeth, respec-
tively (Norwood and Slayton 2013). However, establishment and maintenance of 
adequate oral hygiene is problematic for many individuals with IDD. One of the 
most prevalent barriers to accessing dental care for children with IDD is problem 
behavior in the dental setting (Brickhouse et al. 2009; Lai et al. 2012). Another 
challenge to overcome is that for many individuals with IDD, learning how to 
independently brush teeth and floss daily requires significantly more resources 
than for children without IDD. Addressing each of these barriers is critical for 
improving the physical health of individuals with IDD across the lifespan in addi-
tion to increasing independence in self-care skills required for independent living.

This chapter describes the personal hygiene concerns of grooming, oral hygiene 
and menstrual care that are of priority for individuals with IDD and other neu-
rodevelopmental disorders. A review of current research literature on effective 
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interventions for each of these areas is provided. Given the available research, we 
describe practice recommendations that the clinician to consider when improving 
a client’s personal hygiene is a priority.

Priority Concerns

Grooming

Grooming behaviors, such as hand washing, showering, shaving, hair care, and 
using health care products come with a number of health and social benefits. For 
instance, grooming can lead to the avoidance of disease and sickness (Walmsley 
et al. 2013). In addition, grooming has been found to have a positive effect on an 
individual’s self-esteem as it often leads to increased social acceptance and rela-
tionships (Garff and Storrey 1998; Stokes et al. 2004). Being well groomed also 
influences other’s perception of physical attractiveness (Barry et al. 1977). Our 
family, friends, and co-workers expect us to be well groomed. As an example, 
as children begin to transition into puberty, they are expected to independently 
shower on a daily basis and wear deodorant to hide potential body odor. Given 
these expectations from others, it is not surprising that the consequences of poor 
grooming often include social isolation and even termination from employment.

Unfortunately, a number of studies have found that individuals with develop-
mental disabilities have difficulty with grooming across all levels of functioning 
and ages. Overall, grooming problems has been identified as a barrier to integra-
tion into mainstream environments for individuals with developmental disabilities 
(Bolte and Poustka 2002; Carter et al. 1998; Garff and Storrey 1998; Matson et al. 
2012; Palmen et al. 2012). For instance, Ellis et al. (2006) noted that the diffi-
culty that some children have with applying sunscreen might prevent them from 
joining outdoor activities with their same aged peers. Additionally, poor grooming 
has been found to be primary reason that individuals with developmental disabil-
ities are removed from supported employment settings (Garff and Storrey 1998; 
Reisman and Reisman 1993).

Difficulty with grooming is related to a number of factors. For one, the sever-
ity of a client’s symptoms and motor and language impairments, contribute to 
poor grooming skills (Matson et al. 2012). Additionally, compliance is a major 
concern during grooming tasks, as clients are often avoidant or demonstrate sig-
nificant problem behavior (DeLeon et al. 2008; Matson et al. 2012). One poten-
tial reason that clients may avoid grooming is due to sensitivity to sensory stimuli 
(e.g., tactile stimulation; Ellis et al. 2006). An issue cited in the literature is a con-
cern of prompt dependency, specifically, that caregivers often are completing or 
prompting clients to complete many personal hygiene tasks (Cridland et al. 2014; 
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Palmen et al. 2012). Unfortunately, when individuals become prompt dependent, 
any change in that environment, such as variations in schedule or staff turnaround, 
may lead to a disruption of that grooming behavior.

Oral Hygiene

Establishing oral hygiene skills begins at the time a baby’s first tooth appears and 
extends throughout one’s lifespan. Maintaining oral hygiene leads to similar social 
consequences outlined in the grooming section. Additionally, failure to maintain 
adequate oral hygiene often leads to numerous oral health problems including gin-
givitis, plaque build-up, and dental caries (Fickert and Ross 2012; Norwood and 
Slayton 2013). To establish good oral hygiene one needs to engage in daily tooth 
brushing and flossing (ideally twice per day) as well as dental check-ups every six 
months. Learning to brush one’s teeth is one of the first important personal 
hygiene skills we learn. Unfortunately, many parents report that their children 
require some assistance in oral hygiene skills of tooth brushing and flossing 
(Bishop et al. 2013). In addition, a substantial percentage of adults (47 %) with 
ASD do not independently and regularly brush their teeth (Orellana et al. 2012). 
Some of the reported reasons for this deficiency include a client’s level of commu-
nication skills, listening repertoire, and motor skills. Parents report that a major 
barrier in completing toothbrushing with their child is due to problem behavior 
(Bishop et al. 2013). Due to some of the difficulties in establishing independent 
toothbrushing and other oral care activities for clients over the age of 5,1 it is 
important to consider teaching parents or other caregivers, including clinicians, in 
how to provide oral care (Bishop et al. 2013).

Certainly good toothbrushing and flossing skills are helpful in maintaining 
oral hygiene. Another important skill is participation in routine (i.e., semi-annual) 
dental examinations. In ideal circumstances this includes establishing a consist-
ent dental home (i.e., dental office) for the client. This goal is not always easy as 
some families report difficulty finding a dentist who is willing to care for their 
child or adolescent (Norwood and Slayton 2013). Unfortunately, there are simply 
not enough pediatric dentists who have training in providing care to children with 
developmental needs (Norwood and Slayton 2013). Finding and establishing a 
dental home for individuals can be challenging for several client-related reasons 
(Graudins et al. 2012). These include but are not limited to, disruptive or prob-
lematic behavior, level of receptive and expressive language, ability to follow 
multistep directions, anxiety or fear of dental exams and the cost of dental care 
to parents (Loo et al. 2008; Lai et al. 2012; Marshall et al. 2007; Norwood and 

1The Centers for Disease control and Prevention recommend that parents brush their child’s 
teeth until the child can use the toothbrush which is usually around age 4 or 5 years old 
(http://www.cdc.gov/oralhealth/pdfs/brushupquiz.pdf).

http://www.cdc.gov/oralhealth/pdfs/brushupquiz.pdf
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Slayotn 2013; Stein et al. 2014). In many instances, children with IDD consist-
ently require more restraint during dental cleaning compared to same age peers 
without IDD (Stein et al. 2014). It is easy to imagine how difficulty in attending 
regular dental appointments might lead families to make these types of appoint-
ments for their child less regularly, which might negatively impact oral health. 
Identifying ways to improve behavior within the dental care setting would improve 
maintenance of proper oral hygiene for many individuals with IDD.

Menstrual Care

For females, menstrual care can easily be described as the most critical personal 
hygiene skill (Ersoy et al. 2009). Appropriate menstrual care can affect a wide 
range of quality of life indices for individuals with developmental disabilities. For 
example, outings in the community may be limited during menarche due to the 
possibility of soiling and odor (Kreutner 1981). Specific activities, such as swim-
ming may also be restricted (Grover 2011). In some cases, individuals with devel-
opmental disabilities may even miss work or school if there is significant concern 
that she may not be able to manage menstruation on her own (Yaacob et al. 2012). 
The lack of independent menstrual care skills may also adversely affect interper-
sonal relationships for individuals with developmental disabilities. If familial or 
paid caregivers are left with the responsibility of menstrual care management, the 
potential for negative interactions increases. Indeed, caregivers frequently report 
menstrual care to be a highly distressing aspect of caring for their child with a 
developmental disability (Atkinson et al. 2003; Carlson and Wilson 1996; Mason 
and Cunningham 2008; Saltonstall 2007). Such assistance may also be distressing 
from the perspective of individuals with a developmental disability if they are able 
to recognize the societal norms around menstruation and thus demonstrate under-
standing of the private nature of this self-care skill. Thus, it may be particularly 
embarrassing for individuals with developmental disabilities to seek assistance 
from caregivers in managing their menstrual care (Rodgers 2001; Rodgers and 
Lipscombe 2005). Finally, relying on others to manage menstrual care potentially 
increases the risk for sexual abuse in this already vulnerable population.

Unfortunately, menstrual care instruction for individuals with developmental 
disabilities has received relatively little empirical attention within the self-care lit-
erature (Ersoy et al. 2009). Moreover, teaching independent menstrual care skills 
to individuals with developmental disabilities poses significant difficulty given 
the potential for an invasion to the individual’s privacy (Ersoy et al.). Historically, 
the primary approach for managing menstruation in women with developmen-
tal disabilities focused on sterilization by either endometrial ablation or hys-
terectomy (Backeljauw et al. 2004; Grover 2011). Fortunately, legal and ethical 
advances in the last several decades have significantly curbed the use of steriliza-
tion practices (American Academy of Pediatrics Committee on Bioethics 1999). 
Although hysterectomies are much less common, a large proportion of females 
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with developmental disabilities are prescribed a continuous oral contraceptive pill 
regimen in order to eliminate periods (Hamilton et al. 2011; Lennox et al. 2005). 
Although much less invasive, the long-term effects of manipulating the natural 
menstrual cycle is unclear (Backeljauw et al. 2004). Moreover, the lack of regular 
menstruation may increase the risk of sexual abuse since the risk of pregnancy is 
no longer a deterrent for potential abusers (Brady and Grover 1997). As an alterna-
tive to medically inducing amenorrhea, behavioral interventions were developed to 
teach independent menstrual care skills to females with developmental disabilities.

Research Findings on Effectiveness and Efficacy  
of Methods and Procedures

Research on effectiveness of interventions for the development and teaching of 
personal hygiene skills includes different methods and procedures that have been 
evaluated for each of the personal hygiene skills described in this chapter. To aid 
in assisting the reader with identifying relevant interventions, a sample of articles 
for each personal hygiene area (i.e., grooming, oral hygiene, and menstrual care) 
is provided in Table 3.1. For each study, we present information about the par-
ticipants, intervention, the study’s certainty of evidence, and the strength of the 
study’s findings. A study’s certainty of evidence was judged based on how well 
it followed the standards of single case research. Studies were placed in one of 
three categories: suggestive, preponderant, or conclusive. Studies were placed in 
the lowest category, suggestive, if weaknesses in the study interfered with conclu-
sions about the intervention, for instance, using a nonexperimental A-B design, no 
or poor treatment fidelity and/or interobserver agreement, and insufficient infor-
mation for replication of the study. Studies were placed in the middle category, 
preponderant, if there were noticeable weaknesses with the study’s baseline meas-
urement that reduced confidence that the intervention led to a change in behavior. 
The final level, conclusive, suggests the highest confidence in the findings and did 
not exhibit any of the flaws mentioned.

Grooming

Fortunately, there have been several studies examining the effectiveness of behav-
ioral procedures targeting grooming skills for learners with developmental dis-
abilities (Saloviita and Tuulkari 2000). Typically, these procedures are presented 
as part of a larger intervention package, which include a number of different com-
ponents (Stokes et al. 2004). As such, the behavioral procedures discussed below 
were often combined with other procedures, rather than in isolation.
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Task analysis. Grooming does not consist of one behavior, but is instead 
made up a number of steps, which is commonly known as a behavior chain. For 
instance, shaving involves (a) turning sink on; (b) wetting face; (c) rubbing the 
shaving cream on hands to face; (d) lightly putting razor to cheek and pulling 
razor down, and so on. To teach grooming skills, the behavior chain is often bro-
ken down into a task analysis, or breaking the skill into smaller, teachable units in 
sequential order (Klett and Turan 2012). Teaching each individual part of chain is 
a successful way to promote grooming independence (Jarman et al. 1983).

Prompting. One of the simpler procedures for teaching grooming skills is 
prompting, which may include a verbal statement, gesturing, hand-over-hand 
teaching, and physical guidance through the behavior. Clinicians can prompt either 
using a most-to-least (most intrusive prompts used at first) procedure or a least-to-
most (slowly increasing the intrusiveness of the prompt) procedure. Prompting has 
been found to work in teaching grooming skills to both children and adults with 
developmental disabilities. For instance, in an early study, Treffry et al. (1970) 
taught 11 girls with severe intellectual disability to wash their hands using least-
to-most prompting (verbal prompting then physical guidance) while Matson et al. 
(1980) used least-to-most prompting (verbal then physical prompting) with mod-
eling to teach adults with intellectual disability living in an institution a number 
of self-care skills in a group format. Finally, Walmsley et al. (2013) used least-to-
most prompting (gesturing, partial physical guidance, and full guidance) and mod-
eling to teach hand washing skills to young adults with developmental disabilities.

Video modeling. Recently, the increased availability of affordable technology 
had made video modeling, or demonstrating how to complete a behavior using 
video, an appealing way to teach grooming skills. Video modeling allows for 
consistency of the model and accessibility, as the model can be shown on a smart 
phone or tablet, in a modality that a learner may prefer. In one study using video 
modeling to teach hand washing skills to three preschool age boys with ASD 
(Rosenberg et al. 2010), a commercially purchased video modeling program was 
compared to custom made videos that used a favorite peer or sibling as the model. 
Videos were shown to the children twice followed by a verbal prompt to “wash 
your hands just like on the tape.” Two out of the three students improved using 
the custom made video modeling and one child learned most of the skill from the 
commercial video tape.

Pictorial cues. In the case where learners have already acquired the skill but 
are not engaging in it independently, the use of pictorial cues, or showing the 
sequence of the skill in pictures, has been found to be effective. For instance, in 
one study that taught morning routine behaviors of face washing, shaving, comb-
ing hair, and other tasks to three adults with mild intellectual disability (Thinesen 
and Bryant 1981), pictorial cues were set up so that three pictures associated with 
each task were shown in a book that was followed by a picture of a reinforcer. 
Interestingly, as the learners began to engage in the behavior, they eventually only 
looked at the first picture, indicating that the one picture may have cued the entire 
routine sequence. In another investigation of pictorial cues (Saloviita and Tuulkari 
2000), one adult with moderate intellectual disability learned tooth brushing, 
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showering and face, hands and armpit washing using four pictures associated 
with each behavior in conjunction with instruction and least-to-most prompting. 
In addition to pictorial cues, film strips, which include more steps showing the 
sequence of a target behavior, have also been used effectively to promote groom-
ing independence (Faibish and Thompson 1970).

Contingency contracts and token economies. The use of contingency con-
tracts and token economies (arrangements that specify the behaviors that lead to 
reinforcement) is another way to promote independent grooming after the learner 
has already been taught the skills or if the learner is noncompliant. For instance, 
Jarman et al. (1983) used a token economy with a group of adults with moderate 
to severe intellectual disability on six self-care behaviors they had be trained on 
previously. The adults initially received reinforcement for performing three behav-
iors independently, which was eventually expanded to completing all six behaviors 
to receive tokens. In another study that examined the use of a contingency contract 
with three adults with mild intellectual disability for promoting independence of 
ten grooming behaviors, adults were initially reinforced for performing five out 
of the ten behaviors, which was increased by one behavior until all ten behaviors 
were performed (Barry et al. 1977).

Self-monitoring. Self-monitoring, where the learner themselves record 
instances of behavior to receive reinforcement, has also been found to be effec-
tive as a way to promote grooming independence, without adding an increased 
workload for caregivers. For instance, in an early study, Matson et al. (1980) used 
self-monitoring to teach a group of adults with moderate to profound  intellectual 
disability showering and other behaviors by placing a poster board in a public 
place. When the learners engaged in a grooming task, they put a star next to their 
name. Compared to two other groups, the self-monitoring group was the only 
group that showed marked improvement in skills. Plus, the staff had favorable 
opinions, as it did not lead to an increased workload. In another study Garff and 
Storey (1998) used self-monitoring to teach three adults with mild intellectual dis-
ability shaving, tooth brushing, and cleaning their face and clothes using checklists 
made directly from a task analysis. Clients were told they would receive rein-
forcement if they met a particular criterion (e.g., shaving for four days in a week). 
Learners had an increase of “appropriate hygiene days” and their peers rated them 
as being more acceptable.

Sensory adaptation. When clients are avoiding grooming due to sensory 
sensitivity, helping them habituate to the sensitivity, or sensory adaptation, is 
warranted. In one study, DeLeon et al. (2008) targeted wearing prescription eye-
glasses in four learners with moderate to severe intellectual disability. The inter-
vention package included noncontingent reinforcement of preferred items (items 
presented independent of their behavior), continuous attention, blocking the 
removal of glasses, and removal of preferred items and attention for 30 s for the 
removal of glasses. Intervention was effective for three of the learners; one indi-
vidual only needed non-contingent reinforcement and never received the full treat-
ment package. In another study, Ellis et al. (2006) examined ways to increase 
tolerance to putting on lotion in in two preschool aged children with ASD., 
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Intervention features a graduated exposure procedure by slowly introducing the 
product through looking, smelling, touching, and dabbing, along with modeling 
and a token economy. Both children were able to successfully complete the pro-
gram with increased acceptance of the lotion.

Oral Hygiene

Similar to grooming, interventions for improving tooth-brushing skills are estab-
lished in the behavioral literature. Notably, independent tooth brushing is some-
times considered a grooming skill. Less interest has been on teaching others to 
assist in tooth brushing skills and on how to improve skills required for routine 
dental examinations. The oral hygiene section covers training of oral health care 
providers, training of caregivers in oral care as well as compliance training for par-
ticipating in dental exams.

Psychoeducation and training of caregivers in toothbrushing. One step in 
improving oral hygiene is providing education to parents, caregivers, and dental 
care staff (Faulks and Hennequin 2000). Fickert and Ross (2012) examined the 
effects of a caregiver education program in providing oral care to individuals with 
developmental disabilities. The participants in the study were caregivers who 
worked in community living residence and were responsible for providing oral 
hygiene to the individuals living there. A four-hour long educational component 
including modeling of appropriate tooth brushing and flossing techniques was con-
ducted. Based on post-test scores and a 3-month follow up, the program was suc-
cessful in increasing caregiver knowledge and compliance in providing adequate 
oral care to individuals in the residential setting. Interestingly, flossing was report-
edly the most difficult to complete for most caregivers.

A recent study by Bishop et al. (2013) implemented a behavioral interven-
tion package consisting of contingent reinforcement for compliance and stimu-
lus fading hierarchy to increase compliance young children with ASD during 
toothbrushing by clinicians. The intervention was successful for all participants 
and generalized to parents. This study used a 30-step stimulus fading hierarchy 
that began with flashing the toothbrush from a distance to brushing teeth for 60s. 
Stimulus fading probes were conducted after mastery of every third step and at 
pre-determined steps which allowed participants to move through the hierarchy 
more quickly and eliminated on average 50 % of the steps.

Behavioral skills training for dental care staff. Lai et al. (2012) suggest 
increased education of dentists and dental hygienists behavioral management strate-
gies in the dental setting. In addition, they recommend the use of strategies to help 
prepare child patients for a dental exam such as scheduling the appointment during 
an optimal time for the individual and preparing parents and the child more generally.

Graudins et al. (2012) examined a behavioral skills training package to teach 
dental staff behavior analytic techniques to decrease problem behavior in children 
with ASD during dental examinations. The study was implemented with three oral 
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care providers in a dental setting. Participants watched a video model describing 
and showing how to conduct a dental exam and manage challenging behaviors by 
using differential reinforcement and escape extinction. Participants’ role played 
critical interactions and were provided feedback. When participants mastered the 
skills, they practiced their skills in the in vivo setting with the child patients.. The 
training package took approximately 4 h to complete, was successful for all three 
participants, and generalized as well. Importantly, all participants demonstrated 
competence post-training and reported high levels of social validity of the training.

Compliance training packages. Luscre and Center (1996) implemented an 
intervention package that consisted of systematic desensitization, video peer mod-
eling and contingent reinforcement. A stimulus hierarchy was developed consist-
ing of 13 steps for completion of the dental exam. Systematic desensitization was 
utilized given that it is an empirically-supported treatment for specific phobia 
and noncompliance was conceptualized as fear or phobic avoidance (Jennett and 
Hagopian 2008). In systematic desensitization, anti-anxiety stimuli (e.g., music, 
play-doh, and other stimuli that elicit a positive response) were incorporated in 
sessions as a method of counter-conditioning. The intervention was conducted 
in an analog setting and then generalized to an in vivo setting. The intervention 
was partially successful in that some variability in compliance was observed in the 
dental setting.

Cuvo et al. (2010) implemented a similar behavioral training package for young 
children with ASD. A video of a peer model was part of the behavioral interven-
tion package. Still photos from the video and photos of reinforcers were included 
as photo prompts to be used at the beginning of each session to assist in preparing 
the participant for the exam. Differential reinforcement in the form of praise was 
provided for every 10 s of compliance during the session. An escape extinction 
procedure was in place for noncompliant behavior. The dental exam was divided 
into 8 components and training on components where noncompliance occurred 
was provided in the study. A stimulus fading hierarchy was developed for each of 
the eight components. This hierarchy was similar to the hierarchy used in system-
atic desensitization procedures. The behavioral intervention package was success-
ful for each child and generalization to the dental care setting and with a dental 
care provider was demonstrated.

Menstrual Care

Richman et al. (1984, 1986) can be credited with the two pioneering empirical 
studies of teaching independent menstrual care skills to women with intellectual 
disabilities. The authors developed a highly comprehensive task analysis of men-
strual care skills that included three sub-skills: (a) menstrual stain on underwear, 
(b) menstrual stain on a sanitary pad, and (c) menstrual stain on both underwear 
and sanitary pad. Each sub-skill was comprised of approximately 20 steps such 
as “Identify stained under-wear; Obtain clean pad; Obtain clean underwear…..” 
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Additionally, Richman et al. (1984) identified several prerequisite skills required 
for independent menstrual care. Given the skills required for adequate men-
strual care, participants were only selected for participation in the study if they 
were ambulatory, proficient in toilet training skills, and able to respond to simple 
instructions.

Self-simulation behavior skills training package. The treatment package 
developed by Richman et al. (1984, 1986) combined several behavioral tech-
niques including prompting, modeling, physical guidance, and reinforcement. 
Participants were prompted with the instruction “Check your pants,” and a forward 
chaining procedure was implemented. Forward chaining describes a technique in 
which participants are taught a complex behavior skill, such as menstrual care, in 
a chain or series of steps. In this procedure, the first step in the task analysis is 
taught until participants demonstrate mastery, at which point the second step in 
the chain is introduced. This procedure was also combined with prompting, social 
reinforcement, and a token economy reinforcement system to teach menstrual 
care skills. If participants were unable to complete a task in the menstrual care 
chain, they were provided with verbal prompts and when needed, modeling and/
or physical prompts. Social praise was provided once the task was completed cor-
rectly. Moreover, upon completing the chain, participants received points as part of 
a token economy package. The training package was highly effective in teaching 
independent menstrual care skills and was found to generalize to independent care 
of menstruation for all participants.

A key component in the training package developed by Richman et al. (1984) 
is the use of “simulated” or “practice” periods which likely account for generali-
zation of menstrual care skills to the presence of in vivo menstruation. Practice 
periods are an important component of any training package designed to teach 
menstrual care skills because relying on natural menstruation to occur restricts the 
potential schedule for training sessions and inhibits prepubescent females from 
participation. Also, practice periods ensure that participants receive training in 
appropriately responding to discriminative stimuli (Richman et al. 1984). In this 
manner, the participant learns the appropriate cue (a red stain on the underwear), 
which initiates a self-care chain.

Doll-simulation behavioral skills training. An alternative to practice periods 
and self-instruction is the use of dolls to teach menstrual care skills. Richman et al. 
(1986) first demonstrated that behavioral skills training for menstrual care could 
be taught using a doll rather than the individual herself. This method of teaching 
menstrual care was found to be effective for females with profound to moderate 
developmental disabilities. Using a doll also has several advantages as compared 
to self-instruction. For example, doll training allows for sessions to occur in a 
classroom or home setting, rather than a private setting such as the bathroom and 
avoids exposing the individual to embarrassing and uncomfortable situations. In 
support of evidence for this claim, Epps et al. (1990a) demonstrated that females 
who did not work professionally with individuals with developmental disabilities 
rated doll training methods as more acceptable than self-training for teaching men-
strual care skills, due to the less invasive nature of this procedure.
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Epps et al. (1990b) compared self-simulation and doll simulation and found 
that although doll-simulation is considered less intrusive and socially acceptable, 
self-simulation may be more effective in teaching menstrual care skills to females 
with moderate to severe developmental disabilities. However, for females with 
mild to moderate developmental disabilities, doll training may be sufficient (Ersoy 
et al. 2009).

Antecedent prompt and test procedure. In a more recent investigation on 
the use of dolls to teach menstrual care skills, Ersoy et al. (2009) examined the 
use of an errorless learning procedure. Errorless learning procedures are distinct 
from trial and error learning in that they attempt to minimize the possibility that 
the learner will make errors as she is learning a new skill. Ersoy et al. specifically 
examined the antecedent prompt and test procedure (APTP) for menstrual care 
skills. Intervention sessions in this procedure included a teacher who modeled 
how to change the sanitary napkin on a doll for the subject. Following the mod-
eling, the teacher provided a task direction prompt (“Please change the sanitary 
napkin on the doll”). Immediately following this direction, the teacher provided a 
controlling prompt (“Take your doll to the bathroom”) and further modeling (the 
teacher would then take the doll to the bathroom without waiting for a response 
from the subject). Using a multiple probe design across participants, the authors 
demonstrated effectiveness of the APTP procedure in teaching participants how to 
change sanitary napkins on a doll. Unfortunately, the authors did not assess for 
generalization to in vivo menstrual care skills, a significant limitation in this study. 
Nevertheless, parental report from two of three participants indicated generaliza-
tion of the APTP procedure to menstrual care in the home.

Social Stories. In addition to behavioral skills training packages, Social Stories 
may also be used to teach menstruation skills to individuals with developmen-
tal disabilities. Social Stories are visual and/or written guides that are often used 
to describe or teach a concept or skill (Gray and Garand 1993). Klett and Turan 
(2012) examined the effectiveness of a social story developed to teach menstrua-
tion skills to three pre-pubescent females on the autism spectrum. The social story 
was individualized for each female and included written and pictorial information 
designed to teach participants to identify when to change a dirty pad and how to 
fasten a clean pad onto their underwear. Notably, the researchers taught partici-
pant’s mothers how to implement the intervention and how to conduct “practice 
period” probes to assess generalization of skills. All three participants showed 
improvement in their menstrual care skills post intervention. Unfortunately, gen-
eralization to in vivo periods was only possible for one participant as the other 
two participants did not menstruate until after the completion of the study. Thus, 
evidence for generalization of Social Stories for menstrual care skills in limited.

Social stories may be particularly appealing for parents who often struggle with 
discussing the difficult topic of menstruation with their daughters. An individual-
ized script for introducing and teaching menstruation skills may reduce parental 
anxiety and simultaneously avoid the need to delegate the teaching of menstrua-
tion skills to educational personnel and treatment providers outside of the fam-
ily Although Social Stories are easy to implement and appealing for parents, it 
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is important to note that this intervention approach may only be appropriate for 
higher functioning individuals. For example, participants in this study possessed 
reading decoding and reading comprehension skills required for Social Stories. 
Thus, for individuals without reading skills, Social Stories may need to be supple-
mented with prompting, modeling, and reinforcement.

Practice Recommendations

There are several practice recommendations that apply to each of the areas of per-
sonal hygiene reviewed in this chapter. Therefore, each practice recommendation 
will be described using an example from grooming, oral hygiene, or menstrual 
care. The practice recommendations include identification of pre-requisite skills 
as well as the importance of assessment of certain client variables, preparation of 
clients, caregivers, and others prior to implementation of an intervention, develop-
ing a task analysis, considerations for skill acquisition, promoting independence, 
addressing sensory or anxiety issues (avoidance behavior), and promoting gener-
alization and maintenance.

Pre-requisite Skills and Assessment of Client Variables

According to Anderson et al. (2007), a number of pre-requisite skills are necessary 
for clients prior to beginning hygiene-related interventions. These skills include 
attending to the hygiene activity (e.g., washing hands) for a minimum of 5–10 min 
(depending on the duration of the activity), responding to one’s name, developing 
discrimination skills, following directions, imitating others’ behaviors, and making 
choices. When teaching different personal hygiene skills, consider other pre-requi-
site skills specific to the target skill or behavior. As an example, prior to teaching 
menstrual care skills, females should possess toilet training skills.

Understanding of a client’s learning characteristics and functioning level in the 
domains of communication, social skills, and motor skills is helpful in the plan-
ning stage and for selecting appropriate interventions. An assessment of the cli-
ent’s functioning should also precede intervention. There are several areas to 
consider in an assessment, such as whether the client (a) has been taught the skill 
in the past; (b) has been taught the skill but is not engaging in the behavior inde-
pendently; (c) is prompt dependent; and (d) has sensory sensitivities interfering 
with a personal hygiene activity. Furthermore, there may be other variables that 
may be leading to avoidance of hygiene. The assessment should be conducted 
using interviews with parents, caregivers, and the clients themselves if they have 
communicative ability. Additionally, direct observations of the clients in the nat-
uralistic settings should be conducted to evaluate baseline skills (i.e., how many 
steps on the task analysis can they complete independently). For example, when 
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teaching menstrual care skills, assessment of intellectual or cognitive abilities 
might be helpful in selecting an intervention. Specifically, females with severe 
levels of intellectual impairment may benefit most from in vivo behavioral skills 
training and self-training; whereas, for females with milder forms of intellectual 
impairment, doll-simulation and Social Stories may be preferred. For interven-
tions that will include the caregiver, such as assisting with tooth brushing, simple 
discrimination skills might be an important consideration as a pre-requisite skill. 
Identifying pre-requisite skills and an understanding of a client’s functioning level 
across different developmental domains assists the clinician in selecting appropri-
ate interventions, as well as in identifying how best to prepare the client and his or 
her caregivers or other clinicians for personal hygiene interventions.

Preparation of Clients, Caregivers and Others

Providing caregivers, other family members, and professional staff with informa-
tion about IDD and other neurodevelopmental disorders can be helpful. However, 
client-specific information alone is not enough to guarantee intervention suc-
cess. Describing the rationale for the intervention, the role of those involved in 
the intervention, and the short-term and long-term benefits of improving personal 
hygiene skills would likely be helpful as well. In order to provide the most benefit 
to the client, it is also important to emphasize the relative time table required for 
the intervention, the need for commitment from all involved in the intervention, 
and consistency of the implementation intervention. To illustrate this, we provide 
readers with an example of preparing caregivers and family members in improving 
menstrual care skills. Despite the availability of training methods, a large propor-
tion of females with developmental disabilities are deprived of the opportunity to 
learn how to manage their own menstrual care (Rodgers and Lipscombe 2005). 
Given the availability of methods, Gomez et al. (2012) suggested that myths 
related to menstruation for individuals with developmental disabilities may be 
adversely impacting caregiver decisions related to menstrual management. For 
example, discomfort related to sexuality in females with developmental disabilities 
is a common experience for parents or caregivers and it may dissuade caregivers 
from engaging in conversations related to menstruation. For this reason, significant 
preparation may be required prior to implementing a training procedure to teach 
menstrual care.

It is essential that caregivers introduce the concept of menstruation to clients in 
a positive manner, as they are likely to model their caregiver’s perceptions of men-
struation. Ideally, the topic of menstruation should be broached before a female 
experiences menarche in order to adequately prepare the client for the changes 
her body will undergo through puberty (Gomez et al. 2012). Education should be 
provided in a developmentally appropriate manner using simple words and vis-
ual cues. Furthermore, it is essential that caregivers avoid negative reactions and 
respond calmly to the presence of menstrual stains. This positive approach should 



64 J.M.G. Mattson et al.

be consistent across all caregivers and individuals who may assist the client in 
management of her menstrual care (Gomez et al. 2012).

As a way to prepare both the client and her caregivers, we recommend practice 
periods prior to the onset of menarche (Gomez et al. 2012). The individual may be 
involved in the selection and purchase of menstrual care products and her prefer-
ences related to comfort should be considered. Involvement in decisions related 
to menses may improve the individual’s perception of her menstrual cycle and the 
onset of puberty. Following the onset of menses, caregivers should assist the indi-
vidual in preparing for each upcoming menstrual cycle. Females may be taught 
to independently chart their menstrual cycle so as to anticipate its onset. In cases 
where this is not possible, caregivers should include clients with the charting pro-
cess as much as possible (Gomez et al. 2012).

Involvement of caregivers sometimes warrants additional consultation from the 
clinician. In the event that caregivers demonstrate anxiety or reluctance to teach 
personal hygiene skills, professionals should provide education and counsel car-
egivers towards selecting the least invasive procedure to manage personal hygiene. 
Using techniques such as motivational interviewing might be a consideration to 
help develop agreement on intervention goals and commitment (Siller et al. 2014).

Develop a Task Analysis

A task analysis can be developed for most personal hygiene skills and should be 
considered prior to developing a personal hygiene skill intervention. A task analy-
sis of the target behavior should be completed, with the client’s age and skill level 
(e.g., motor skills) taken into consideration. Some options for completing a task 
analysis are (a) watching another person perform the skill and recording the steps, 
(b) consulting with experts about the skill, or (c) performing the behavior yourself 
and recording the task. It is common for a task analysis to go through different 
versions before it is finalized. Examples of task analyses for the personal hygiene 
skills discussed in this chapter are presented in Tables 3.2, 3.3 and 3.4.

Skill Acquisition

For clients that have adequate verbal ability, providing education or instruction can 
be an effective component for teaching personal hygiene skills (Barry et al. 1977; 
Matson et al. 1980; Thinesen and Bryan 1981; Walmsley et al. 2013). In addi-
tion, if the client has stated a goal of increasing their social contacts or obtaining 
employment, instruction on the rationale of the target skill may help to motivate 
them during intervention. So too, having the client make a verbal response prior to 
the behavior can help increase the probability that they will engage in independ-
ent grooming. For instance, Stokes et al. (2004) used correspondence training, 
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or having the clients “say, do, and report” as part of the intervention. This type 
of mediating response may help the client when the instructor cannot be present, 
such as when showering or cleaning after toileting is being taught.

Modeling and prompting can be used in conjunction with instruction in a 
behavioral skills training approach (Matson et al. 1980; Treffry et al. 1970). 
When using prompting, clinicians should decide on whether a most-to-least or 

Table 3.2  Sample task 
analysis of toothbrushing

Step Description

1 Pick up the toothbrush

2 Wet the brush

3 Take the cap off toothpaste tube

4 Squeeze toothpaste tube to put paste on the brush

5 Brush the outside of the bottom row of teeth

6 Brush the outside of the top row of teeth

7 Brush the biting surface of the top row of teeth

8 Brush the biting surface of the bottom row of teeth

9 Brush the inside surface of the bottom row of teeth

10 Brush the inside surface of the top row of teeth

11 Spit into the sink

12 Pick up the cup

13 Fill cup with water

14 Rinse teeth with water

15 Spit out water

16 Rinse the brush

17 Place the brush in the holder

18 Pick up the hand towel

19 Wipe mouth

20 Screw cap back on toothpaste tube

Table 3.3  Sample task 
analysis of face washing

Step Description

1 Turn on water

2 Adjust water until it is warm

3 Put hands together under the water

4 Bring hands to face to wet face

5 Put face wash (soap) on hands or washcloth

6 Rub face wash (soap) onto whole face

7 Put hands together under water

8 Bring hands to face to rinse face wash off

9 Rinse face until all face wash is gone

10 Turn off water

11 Pat face dry with towel

12 Dry hands
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least-to-most prompting procedure is most appropriate. It will be important that 
immediate corrective feedback be used if the client engages in an error. It may 
also be helpful for clients if a permanent product was left after they engaged in the 
grooming behavior—for example, Walmsley et al.  (2013) used a lotion that under 
black light showed how much of the clients’ hands were covered by soap during 
washing. Other examples of such permanent products could include the residue 
left behind by deodorant or hand sanitizer and lotion than emits a smell when 
rubbed in for the appropriate amount of time.

If video modeling is determined to be an appropriate tool to teach a specific 
skill, it appears that using a familiar model in the video, such as an adult or peer, 
would be beneficial (Rayner et al. 2009). Additionally, it appears that having nar-
ration over the video model performing the skill, as well as showing the modeling 
receiving reinforcement, may be important components to promote acquisition 
(Rosenberg et al. 2010). Finally, if the model is shown receiving reinforcement in 
the video, then the client should receive similar reinforcement. Thus, conducting a 
preference assessment to determine appropriate reinforcers should be completed 
prior to making the video.

Table 3.4  Task analysis for menstrual skills (Richman et al. 1984)

Step Description

1 Client walks into bathroom and doses the door

2 Pulls down underwear below knees and sits on toilet

3 Pulls up underwear and other clothes

4 Walks out of bathroom

5 Obtains box containing underwear, sanitary napkin, plastic bag, and paper bag

6 Walks into bathroom and doses door

7 Washes complete surface of hands and fingers with soap and water so no dirt or residue 
remains visible on area, dries, throws paper towel in trash

8 Brings box to stall, pulls down underwear below knees and sits on toilet

9 Removes soiled underwear

10 Places soiled underwear in plastic bag

11 Wipes vaginal area at least once to remove residual blood and drops paper in toilet

12 Puts on dean pair of underwear

13 Pulls tab off dean sanitary napkin

14 Disposes of strip in trashcan

15 Fastens sticky side of sanitary napkin lengthwise in underwear and presses into place

16 Pulls up underwear and other clothes

17 Flushes toilet

18 Washes hands as in step 7

19 Exits bathroom putting soiled underwear in laundry bag and plastic bag in trash

20 Places box in bedroom cabinet for storage
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Promoting Independence

If assessment indicates that the client has already been taught the skill but does not 
behave independently, then token economies or contingency contracts may be effec-
tive (Jarman et al. 1983). Self-monitoring can also reduce caregiver response effort 
(Garff and Storey 1998; Saloviita and Tuulkair 2000). Ways to self-monitor include 
memory aides, checklists, or reminders on smart phones or tablets. For example, 
reminders can be programmed on a smart phone calendar or through an app to 
prompt a morning routine. It will be important to explain the contingencies, or what 
the client needs to do to receive reinforcement, prior to implement of the program.

Pictorial cues can also be used to prompt behaviors that may already be in the 
client’s repertoire. Various stimuli can be used by creating picture books of the dif-
ferent steps of a task analysis or putting these pictures in a smart phone or tablet 
that the individual can flip through after an alarm goes off. Although the task anal-
ysis can be presented within in a book, there is some evidence that just one picture 
of the person initiating the behavior may be enough to start the behavior (Thinesen 
and Bryan 1981).

Considerations for Sensory Issues or Anxiety (Avoidance)

If clients avoid personal hygiene products due to sensory sensitivity or anxiety, 
a graduated approach can be considered (DeLeon et al. 2008) through systemati-
cally introducing the products to the client (e.g., increasing the amount of lotion to 
put on the skin), commonly referred to as sensory adaptation for sensory sensitiv-
ity, and stimulus fading with contingent reinforcement for avoidance (Luscre and 
Center 1996; Cuvo et al. 2010). DeLeon et al. (2008) also suggest providing con-
tinuous access to preferred stimuli during training, which might serve as a coun-
ter conditioning process similar to systematic desensitization. Applying escape 
extinction might also be warranted given the situation and individual (Cuvo et al. 
2010). Instructors and caregivers should anticipate a slow process when addressing 
sensory adaptation or avoidance (DeLeon et al. 2008). For example, the applica-
tion of deodorant can be completed using small steps in a sequence of smelling 
deodorant, touching it with finger, applying it to arm, apply one swipe to under-
arm, apply two swipes to underarm, and so on.

Generalization and Maintenance

When developing an intervention to improve personal hygiene, it is impor-
tant to consider maintenance and generalization. One way to address mainte-
nance is planning on how to fade out reinforcement. For example, when using 



68 J.M.G. Mattson et al.

self-monitoring or a contingency contract for a morning routine of three behaviors, 
clients may initially receive dense reinforcement, such as reinforcement for com-
pleting each behavior, which can be faded to receiving reinforcement for every 
two behaviors, then every three behaviors, to completing three behaviors daily 
for a week, to fading out reinforcement entirely. Generalization can be targeted 
by using the intervention across a range of different situations relevant to the cli-
ent, and with caregivers who will often be working with the client. For instance, 
if using video modeling to teach hand washing skills to children, the video can 
be shown on a smart phone in the home bathroom, school bathroom, or public 
bathroom prior to the client engaging in the behavior. It is recommended that gen-
eralization be targeted once the client exhibits the steps on the task analysis inde-
pendently (Martin et al. 1982). Another strategy for generalization is general case 
instruction, or presenting the client with many examples of what they will encoun-
ter in their natural environment (Stokes et al. 2004). Specifically, when teaching 
hand washing, different types of faucets and soaps can be presented; when teach-
ing hair combing, different types of hairbrushes and combs can be presented; or, 
when teaching shaving, manual and electric razors can be presented.

Conclusion

Grooming, menstrual care and oral hygiene are important for individuals with IDD 
for health promotion and ensuring opportunities for increased socialization, par-
ticipation in inclusion environments, and access to vocational opportunities. There 
are many effective interventions and treatment packages to guide the practitioner 
in teaching and maintaining personal hygiene across the lifespan. Involvement 
of the client, family, and others, such as dental care staff, can all play a role in 
improving personal hygiene. Future research in these areas, especially with respect 
to menstrual care and other areas within personal hygiene that have not received as 
much attention is needed.

Across all the personal hygiene skills described in this chapter it is imperative 
to involve clients and parents/caregivers in all aspects of assessment, intervention, 
and maintenance/generalization. A critical step is providing factual information 
to parents or caregivers about the importance of personal hygiene and addressing 
any misconceptions they might have in considering skill development in this area. 
The client and family should be included in the development of behavior plans, for 
example, identifying contingencies for reinforcement and the specific reinforce-
ment that will be used in a contingency contract. The client and family members 
can also assist in identifying preferred products (e.g., toothbrushes, deodorant 
scents, soap vs. body wash, etc.) to use for different hygiene tasks. Improving cli-
ent and family involvement in the development and implementation of behavioral 
interventions will likely increase the success for the client.
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Inadequate exercise-physical activity in children and adults can lead to obesity, 
diabetes, and cardiovascular disease, among other health-threatening conditions 
(Dowda et al. 2004; Reilly and Kelly 2011; Yamaki et al. 2011). Conversely, serious 
medical problems can be reduced and possibly prevented by exercising and being 
physically active (Ekelund et al. 2012; Ross et al. 2000). For children, the Centers 
for Disease Control recommended 60 min of moderate-to-vigorous physical activity 
(MVPA) every day (Centers for Disease Control 2008). Physical activity guidelines 
for adults specify 150 min of MVPA per week by exercising 30 min daily, five days 
per week, in bouts lasting a minimum of 10 min (Centers for Disease Control 2008; 
Haskell et al. 2007). Unfortunately the majority of children and adults do not regu-
larly achieve these performance criteria (Troiano et al. 2008).

Similar to the population at large, many people with intellectual and develop-
mental disabilities (IDD) have sedentary lifestyles, do not exercise, and lack health-
promoting physical outlets (Heath and Fentem 1997; Luiselli (2014); Rimmer 
1999). A survey by Rimmer et al. (2004) revealed that 56 % of “people with dis-
abilities” reported having no leisure-time physical activities. Tracking a large group 
of adults (18–64 years old) who had hearing, vision, cognitive, and motor disabili-
ties, Carroll et al. (2015) found that 47.1 % were physically inactive compared to 
26.1 % of adults without disabilities. By not achieving sufficient levels of exercise 
and cardiovascular exertion, positive health status in people with IDD is seriously 
compromised (Mann et al. 2006; Peterson et al. 2008; Seekins et al. 2005).
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There are several factors that impede and curtail exercise-physical activity among 
people with IDD. These limitations and barriers include persistent medical problems, 
social isolation, limited financial resources, and exposure to unhealthy living condi-
tions (Emerson 2007; Scepters et al. 2005). As well, many people with IDD and their 
families do not have access to information about health promotion and preventive ser-
vices emphasizing exercise-physical activity (Krahn et al. 2006). It behooves behavio-
ral healthcare professionals to identify the person-specific, family, systems-level, and 
societal influences that make it difficult for people with IDD to be physically fit and 
maintain sound health status across the lifespan (Luiselli 2015a, b; U.S. Public Health 
Service (USPHS) 2002; U.S. Department of Health and Human Services 2005).

Beyond health benefits, routine exercise-physical activity has a positive effect 
on mood, reduces stress, and lessens anxiety sensitivity (Otto and Smites 2011). 
Research further supports that by engaging in MVPA, people with IDD and other 
neurodevelopmental disorders have improved self-concept, enhanced intellec-
tual functioning, and better adjustment within educational and habilitation settings 
(Gabler-Halle et al. 1993a, b; Oriel et al. 2011; Rosenthal-Malek and Mitchell 1997). 
There is also evidence that strategically planned antecedent exercise-physical activ-
ity is associated with fewer problem behaviors and more sustained attention during 
instructional opportunities (Cannella-Malone et al. 2011; Morrison et al. 2011).

One additional consideration is that most care-providers for people with IDD 
endorse the need for and salutary effects from exercise-physical activity. For 
example, Glidden et al. (2011) found that parents reported positive family impact, 
high degree of happiness, and fulfilling expectations by having their children (12–
49 years old) participate in Special Olympics. In a related social validity study by 
Luiselli et al. (2013b), education service providers consistently endorsed exercise 
and athletic pursuits for improving learning, mood, sleep, and personal happiness 
of children and youth with autism and other neurodevelopmental disorders.

This chapter reviews exercise-physical activity in IDD by focusing on prac-
tice and research applications with children and adults. In the first section of the 
Chap. 1 address measurement methods in order to properly monitor indices such as 
exercise frequency and duration, patterns of physical activity, energy expenditure, 
and adherence. This section also discusses how functional analysis methodologies  
can be used to isolate contextual variables affecting exercise-physical activity and 
to inform intervention decision making. Next, the chapter considers effective per-
formance improvement strategies with typically developing children and adults. 
This information provides a background for presentation of intervention objec-
tives, procedures, and results with people who have IDD. In the concluding section 
“Measurement” present several practice recommendations.

Measurement

Measurement of exercise-physical activity is needed to properly evaluate the 
results of intervention plans, revise procedures through data-based decision mak-
ing, and monitor post-intervention maintenance. Measurement also extends to 

http://dx.doi.org/10.1007/978-3-319-27297-9_1
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exercise-physical activity adherence and compliance. Additionally, measurement 
data are often incorporated as graphic performance feedback, particularly when 
goal setting is a component of intervention (Luiselli and Reed 2011; Luiselli 
et al. 2011). ).

Typically, exercise-physical activity is measured by mechanical instrumenta-
tion, direct observational coding, or both (Van Camp and Hayes 2012).

Mechanical Instrumentation

Actigraphy is the ambulatory measurement of physical activity (Tryon 2011). 
Pedometers and digital step counters represent a common type of instrumen-
tation by which a wrist-worn device tallies the number of steps a person takes. 
Contemporary pedometers digitally convert steps into distance, are relatively 
inexpensive, and do not have a conspicuous appearance. They also allow for 
measurement when direct observation of exercise-physical activity is not possi-
ble. However, pedometers and digital step counters are limited because they do 
not control for the effects of a person’s height on stride-length. These devices may 
also underestimate MVPA and their reliability and validity have been questioned 
(Butte et al. 2012). Beets and Pitetti (2011) have shown that one strategy for calcu-
lating MVPA from pedometer-generated data is to correlate step frequency (steps 
per minute) with a person’s height and weight.

Another type of actigraphy incorporates computerized, accelerometer-based 
devices worn on the wrist, waist, and ankle. These devices “rapidly and simulta-
neously digitize movement in one, two, or three dimensions every 15, 30, or 60 s 
continuously 24 h a day for as many days as memory allows” (Tryon 2011, p. 29). 
There are many versions of accelerometers and widespread utilization in exercise-
physical activity research (Van Camp and Hayes 2012). A strong feature of such 
instrumentation is the wireless uploading to websites that have the capacity to 
store, aggregate, and graph data.

Heart-rate monitors (HRMs), a third type of instrumentation, provide an indi-
rect measure of physical exertion by recording electrical activity of the heart 
through a skin-contact monitor attached to a person’s chest. Larson et al. (2011) 
found that HRM data in children matched more precisely with the intensity of 
physical activities than measurement from pedometers. Of course, other factors 
unrelated to exercise-physical activity can increase heart rate—therefore, it is nec-
essary to correlate the data from HRMs with specific activity patterns and levels of 
physical exertion.

Despite their respective shortcomings, the different types of mechanical instru-
mentation are valuable for unobtrusive monitoring and recording of exercise-phys-
ical activity. Each instrumentation device should be tailored to specific dependent 
measures. Keep in mind, however, that pedometers, accelerometers, and HRMs can 
be applied simultaneously as a means of measuring co-variation among motor and 
physiological responses. Actigraphy combined with direct observation and possibly 
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self-recording via rating scales and checklists would appear to be the most robust 
measurement methodology available to practitioners and researchers alike.

Direct Observational Coding

Several formal observation protocols have been designed for measuring children’s 
physical activity. McKenzie et al. (1991) developed the Behaviors of Eating and 
Activity for Children’s Health Evaluation System (BEACHES) as a method for 
documenting five defined activity levels when children are laying down, sitting, 
standing, walking, or being very active. The BEACHES uses an interval-based 
recording format to yield percentage measures of activity level. A similar protocol, 
the System for Observing Play and Leisure Activity in Youth (SOPLAY: McKenzie 
et al. 2000), codes intensity of physical activity within indoor and outdoor setting 
locations.

McIver et al. (2009) commented that despite the utility of BEACHES and 
SOPLAY, “they do not isolate the moment-to-moment social and environmental 
circumstances researchers might want to identify” (p. 2). The Observation System 
for Recording Physical Activity in Children-Preschool (OSR-AC-P), reported by 
Brown et al. (2006), advanced the previous observation protocols by further cor-
relating intensity of physical activity with social context and other environmen-
tal conditions. An additional instrument, the Observational System for Recording 
Physical Activity in Children-Home (OSRAC-H: McIver et al. 2009), focuses 
exclusively on children’s in-home physical activity according to the following 
dimensions: (a) physical activity levels, (b) physical activity types, (c) locations, 
(d) indoor activity contexts, (e) outdoor activity contexts, (f) activity initiation,  
(g) group compositions, (h) adult and peer prompts for physical activity, (i)  parent 
and peer engagement, and (j) television viewing. Acquiring these data offers a 
broad and all-inclusive representation of children’s physical activity within com-
mon home contexts and interactions.

With regard to research inquiry, Hustyi et al. (2011) conducted a study with 
two obese preschool children comparing the Observation System for Recording 
Activity in Children (OSRAC: McIver et al. 2009) with pedometer-recorded step 
counts. The children were observed during a 20-min outdoor recess period on a 
school playground. The OSRAC coded for five activity levels specified as station-
ary or motionless, stationary with limb or trunk movements, slow-easy move-
ments, moderate rate movements, and fast movements. The number of steps both 
children took and their average OSRAC activity level co-varied during baseline 
phases and when they were exposed to an intervention plan that was intended to 
increase physical activity. Thus, this study demonstrated correspondence between 
actigraphy measured and direct observation activity data. Hustyi et al. (2011) con-
cluded that “This correspondence suggests that either method of assessment can 
be used to evaluate interventions designed to increase physical activity in chil-
dren” (p. 637).
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Contextual and Functional Analysis

As noted previously, refined methods of direct observational coding not only 
quantify exercise-physical activity but also isolate the situations and condi-
tions that occasion and maintain a person’s behavior. In illustration, Hustyi et al. 
(2012) evaluated the effects of outdoor context on physical activity of four pre-
school children. Each child’s activity level from the OSRAC (Brown et al. 2006) 
was recorded during outdoor playground sessions at a daycare center. These data 
were converted to a measure of MVPA according to the percentage of recording 
intervals that were scored at “level 4” (moderate rate movements) and “level 5” 
(fast movements). Within a multi-element experimental design, the children were 
exposed to sessions in the presence of outdoor toys (e.g., jump rope, bucket and 
shovel, soft baseballs), access to fixed equipment (e.g., slides, monkey bars, stairs), 
and an open space without the toys and equipment. These three conditions were 
further compared to a control phase in which the children sat at a table in a small 
area of the playground. All of the children had the highest levels of MVPA in the 
fixed-equipment condition and less physical activity with outdoor toys, in the open 
space, and under the control situation. This kind of assessment leads naturally to 
intervention options for increasing children’s physical activity such as planned 
access to particular occasioning stimuli. Hustyi et al. (2012) acknowledged that 
interactive patterns with adults and peers as well as the social consequences of 
engaging in physical activity would also be expected to affect the results of this 
and similar contextual analysis.

Building on their earlier research, Larson et al. (2013) implemented a func-
tional analysis of MVPA with two, 3-year old typically developing girls during 
outdoor play at their daycare center. The dependent measure was the percentage 
of recording intervals that were scored with “moderate” and “fast” movements on 
the OSRAC-H (McIver et al. 2009). In the functional analysis the MVAP of each 
child was measured within four conditions: (a) alone—no interaction or social 
consequences for MVPA, (b) attention contingent on MVPA, (c) adult interaction 
contingent on MVPA, and (d) escape from task demands contingent on MVPA. 
Results revealed that the children had the most MVPA when they received con-
tingent attention and interactive play. These principal findings also had treatment 
implications because the MVPA in the attention and interaction conditions of the 
functional analysis was higher than levels recorded in a naturalistic baseline phase. 
That is, the findings suggest that children’s MVPA might be easily promoted by 
having peers and adults interact with them during isolate or less vigorous play 
activities.

Larson et al. (2014b) reported another study showing the contribution of func-
tional analysis in informing intervention decisions for increasing physical activ-
ity. The functional analysis included four, 4-year old preschool children during 
playground activities at their elementary schools. Similar to Larson et al. (2013), 
MVPA was measured from the percentage of recording intervals that were scored 
as “moderate” and “fast” movements from the OSRAC-H (McIver et al. 2009). 
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Following an initial naturalistic baseline phase the children participated in interac-
tive play, attention, escape, alone, and control conditions, as described previously. 
All of the children had the highest MVPA during interactive play, followed by 
the contingent attention condition. Once again, these functional analysis findings 
“suggest that positive reinforcement in the form of both adult engagement and 
adult attention might play an important role in increasing activity levels of many 
children” (Larson et al. 2014a, b, p. 226).

Finally, Larson et al. (2014a) conducted a functional analysis of physical 
environments on activity levels of eight typically developing preschool children 
(3.4 years old) across different group compositions. Direct observation record-
ing of MVPA occurred when the children were able to play with outdoor toys, 
on fixed equipment, and in a barren open space. These environments were manip-
ulated further by having the children play alone, with one peer present, and in 
the company of 2–3 peers. This study found that six of the eight children were 
most active within the fixed equipment condition, while the remaining two chil-
dren had similar levels in the open space. Compared to the alone condition, single 
or multiple peer presence accounted for the highest MVPA in all of the children. 
Therefore, physical activity was not only influenced by environmental context but 
was responsive to group composition. These findings offer further evidence about 
potential strategic interventions for fostering and maintaining desirable levels of 
physical activity among young children.

Exercise-Physical Activity Interventions with Typically 
Developing Populations

Most behaviorally-focused exercise-physical activity research has been conducted 
with typically developing children and adults. The themes of this research, described 
below, have been increasing exercise-physical activity to reap the associated health 
benefits but also to intervene with medical patients who had problems such as obe-
sity, diabetes, and cardiovascular disease. These population-at-large studies identi-
fied several intervention procedures that have, to a small degree, been applied with 
and can likely be of value for people who have IDD. In presenting the following 
research, I have highlighted several specific procedures, noting that they are rarely 
applied in isolation but almost always combined in a multicomponent plan.

Positive Reinforcement-Contingency Contracting

In a study with undergraduate and graduate university students (20–33 years 
old), Wysocki et al. (1979) established a program to increase the number of aer-
obic points earned through planned exercise such as running, walking, cycling, 
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swimming, tennis, and handball. The students contracted to acquire a criterion 
number of aerobic points each week. If successful, they “earned back” items 
of personal worth that had been deposited preceding the study. Items were also 
refunded when the students correctly submitted their aerobic points recording 
forms. In a multiple baseline design across students, contingency contracting 
increased substantially the number of aerobic points for seven of the eight partici-
pants. The method of positive reinforcement in this study was highly personalized 
and represents one strategy for dispensing exercise-contingent consequences.

More recently, Washington et al. (2014) illustrated another positive reinforce-
ment procedure, a prize-based lottery, for increasing physical activity of 15 uni-
versity students (18–26 years old). These participants wore an accelerometer 
device each day to record step counts that were wirelessly uploaded to a website. 
During intervention the students had to achieve a gradually accelerating number 
of daily steps in order to draw from a prize bowl stocked with raffle tickets. The 
tickets were assigned different values ranging from verbal praise to small ($5.00), 
medium ($15.00), large ($50.00), and jumbo ($120.00) prizes. The probabil-
ity of obtaining a prize was inversely adjusted based on the respective increasing 
prize values. Eight of 10 students who completed the study had high to moderate 
increases in the number of steps taken daily. The increased activity in these cases 
was associated with decreasing pauses between episodes of activity exertion.

Monetary incentives have been employed in several studies to reinforce exer-
cise engagement. Thus, Finkelstein et al. (2008) showed that adults who received 
financial rewards contingent on achieving daily walking goals were more active 
than non-reinforced control group participants. Petry et al. (2013) reported a 
similar finding with sedentary adults who earned monetary prizes upon achiev-
ing walking goals. And as described by Andrade et al. (2014), gradually thinning 
the schedule of activity-based monetary “rewards” with adults can be more effec-
tive in promoting walking than abruptly terminating reinforcement. In fact, fading 
reinforcement is a critical programing consideration for enhancing the therapeutic 
success and maintenance of incentive-focused intervention plans.

Goal Setting-Performance Feedback

Wack et al. (2014) included five women (18–28 years old) in a study to increase 
their weekly running distance through goal setting and performance feedback. 
Distance per running episode was recorded by a sport-sensor device, initially dur-
ing a baseline phase and throughout intervention. Goal setting consisted of the 
women establishing daily, short-term distance goals and a long-term distance goal 
to be achieved by conclusion of the study. There were distance criteria for lowering, 
increasing, and maintaining the weekly goals. Each week a member of the research 
team showed the women a graphical display of their daily running distance and ver-
bally commented about progress. Two of the five women increased running distance 
with this intervention; the other three women had similar results when short-term 
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goals were changed from daily to weekly criteria. Commenting on these findings, 
Wack et al. (2014) suggested that, “Goal setting procedures in which criterion lev-
els are set for an individual’s behavior may function as an establishing operation 
that enhances the reinforcing value of goal achievement” (p. 184). The performance 
feedback may also have functioned as positive reinforcement.

Technology-Assisted Intervention

Van Wormer (2004) researched the effect of combining pedometers and brief 
E-counseling on physical activity of three adults (32–51 years old). In a baseline 
phase, the participants simply wore a pedometer to measure step counts. Next, 
they self-monitored activity by recording daily steps on a spreadsheet. With ongo-
ing self-monitoring, an E-counseling component was added whereby a researcher 
reviewed each participant’s step data, set performance goals, and delivered praise 
during a weekly, 10-min email conversation. The self-monitoring and self-mon-
itoring plus E-counseling interventions were approximately equal in increasing 
daily step totals over baseline levels.

Targeting 12 sedentary adults who were 50 years of age and older, Kurti and 
Dallery (2013) incorporated accelerometer instrumentation to record steps taken, 
calories burned, and distance travelled. These activity data were automatically 
uploaded to a website that was accessible to the researchers. The participants 
could also login to a personal homepage that displayed a graph of their steps and 
related information. During one intervention phase, participants had to exceed 
prescribed step goals on at least three of five days each week before advancing 
to a higher goal. They were compensated with money for achieving and surpass-
ing these goals. A second intervention phase only included the goal-setting com-
ponent. Both of these internet-sourced programs dramatically increased the daily 
step total for 11 of the 12 participants, although results were slightly more robust 
with activity-contingent monetary consequences.

Exergaming

The format for exergaming is that “video games or various auditory and visual 
stimuli are paired with different types of exercise equipment and activities and 
the individual must engage in physical activity to play the game or produce the 
auditory or visual stimulation” (Fogel et al. 2010, p. 592). It has been shown that 
playing exergames can increase energy expenditure in typically developing chil-
dren (Graf et al. 2009; Mhurchu et al. 2008), and that they enjoy exergaming more 
than a conventional form of exercise such as treadmill walking (Leiringer et al. 
2010). One possible reason for the superiority of exergaming is that it heightens 
motivation to be active because the types of stimulation and games can be matched 
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to a child’s preferences. In research with elementary school students, Fogel et al. 
(2010) and Shayne et al. (2012) compared exergaming to traditional physical edu-
cation classes. The students consistently had more physical activity and opportu-
nity to engage in physical activity with exergaming.

Exercise-Physical Activity Intervention in IDD

In a survey of exercise-physical activity research among children and youth with 
autism spectrum disorder (ASD), Lang et al. (2010) found that 61 % of published 
studies had to do with jogging or running. Other less frequent types of exercise-
physical activity were bike riding, weight training, roller skating, swimming, and 
water aerobics. Similarly, Sowa and Meulenbroek (2012) completed a meta-anal-
ysis of research with children and adults who had ASD, finding that jogging and 
swimming were the two most frequently studied physical activities, followed by 
horseback riding, weight training, and walking. Though informative, the reviews 
by Lang et al. (2010) and Sowa and Meulenbroek (2012) must be qualified by the 
specific ASD population they targeted and the diverse objectives of the exercise-
physical activity plans in those studies. Promoting jogging and running, for exam-
ple, was not selected solely to improve health or offer pleasurable exercise outlets 
but in some cases to decrease challenging behaviors through antecedent interven-
tion (Celiberti et al. 1997; Elliot et al. 1994; Gordon et al. 1986).

Lancioni et al. (2009) focused on locomotor behavior in a review of research 
with children who had cerebral palsy, Down syndrome, Rett syndrome, and other 
developmental disabilities. Eighty-one percent (81 %) of these studies featured 
treadmills, while proportionately fewer programs utilized walkers with micro-
switch activated sensory stimulation. To reiterate, these findings should be inter-
preted relative to the population characteristics and the inclusion of only treadmills 
and micro-switch technology as methods for facilitating exercise-physical activity.

The reviews by Lang et al. (2010), Sowa and Meulenbrock (2012), and 
Lancioni et al. (2009) consistently identified health and related benefits from 
exercise-physical activity, most notably improved physical fitness, functional 
ambulation, walking endurance, motor responsiveness, activity engagement, and 
social skills. Among the specific health outcomes from physical activity in adoles-
cents with ASD, a systematic review of research by Sorensen and Zarrett (2014) 
revealed the strongest effects for cardiovascular and aerobic fitness, flexibility, 
endurance, and motor abilities.

There are several examples of early ABA research in the area of exercise-phys-
ical activity with people who have IDD and other neurodevelopmental disabilities. 
Luyben et al. (1986) took a team sports approach by teaching a side-of-the-foot 
soccer pass to three adults (24–52 years old) with IDD using a combination of ver-
bal and manual prompting, prompt-fading, praise, and visual cues. A trainer fol-
lowed a 9-step task analysis during individual sessions with each participant. The 
training program was successful but somewhat limited because the participants 
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were not taught to pass the soccer ball to a peer or in the context of team play. 
Nonetheless, the study is notable for being one of the first to integrate behavioral 
training and athletic performance with an underserved population.

Dowa and Dove (1980) included four categories of “swimming behavior” within 
a rating checklist comprised of 35 responses. The participants were three children 
with spina bifida, although their level of intellectual functioning was not indicated 
in the published study. The dependent measure was the number of swimming 
responses from the checklist each child achieved during scheduled sessions at a 
summer camp. During intervention the children watched themselves swimming in 
brief segments of self-modelling videotapes which captured “performed behaviors 
superior to those previously observed on the checklist” (p. 53). Compared to their 
baseline performance, all of the children had moderate increases in the number of 
checklist behaviors achieved when they viewed the self-modelling videotapes. A 
noteworthy feature of this study is that it predated the development of video model-
ling technology which has become a popular instructional approach in IDD (Darden-
Brunson et al. 2008; Nikopoulos et al. 2015) and more recently been applied to 
athletic performance enhancement (Boyer et al. 2009; Luiselli et al. 2011).

Rogers et al. (2010) further investigated methods for teaching swimming to 
three children (10–12 years old) with autism. The swimming responses were exe-
cuting a flutter kick, stroking with a front-crawl motion, and turning head to the 
side. A trainer implemented constant time-delay prompting with each child, a pro-
cedure that was intended to minimize errors and produce fluent skill acquisition. 
This intervention was highly effective with all of the children in building these 
foundational swimming skills. The study also highlights a variant of “errorless” 
teaching in the context of exercise-physical activity intervention.

Cameron and colleagues (Cameron and Cappello 1993; Cameron et al. 2005) 
illustrated the positive effect of stimulus shaping and stimulus transfer procedures 
within programs to enhance exercise-physical activity. The participant in Cameron 
and Cappello (1993) was a 21-year old man with Down syndrome preparing for 
jumping hurdles at a Special Olympics track event. Before training he would not 
jump over a hurdle at any height. His program consisted of an 11-step protocol 
that initially had him step over four hurdles that were flat on the floor. The hurdles 
were gradually raised in fixed increments, reaching a terminal height of 12 inches. 
After 37 training sessions the man was able to clear hurdles consistently at this 
placement height. He also performed successfully in the Special Olympics event 
six months later.

Citing bike riding is a versatile form of exercise, Cameron et al. (2005) taught 
a 9-year-old boy diagnosed with Asperger syndrome to initially pedal for 5 min 
on a stationary kinetic trainer. The next series of steps increased his time pedal-
ing to 15 min, then instructed him to brake, and finally dismount. At this stage of 
the intervention the bike was removed from the kinetic trainer and the boy was 
prompted to glide on his bike over a slightly declining grassy slope. With further 
shaping and stimulus transfer procedures, his bike riding was extended to a road-
way in front of his house, which the boy successfully accomplished and was able 
to maintain many months later.
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Several more recent studies have expanded exercise-physical activity interven-
tions to include different combinations of procedures and contemporary technology 
devices. LaLonde et al. (2014) recruited five adults (21–26 years old) with ASD for 
a program to increase the number of steps they walked each day at a post-secondary 
educational facility. Four of the adults had BMIs in the “obese” range and the fifth 
adult was classified as being “overweight.” They wore a small pedometer to record 
step frequency, synchronized with a laptop computer, and programmed to transmit 
data to a central source. Preceding intervention, tokens (stickers) were provided to 
the adults when they attached and removed their pedometers correctly at the start 
and conclusion of each day respectively. They were not able to see the step numbers 
on the pedometers, nor were procedures in effect to encourage walking. Intervention 
consisted of the adults setting daily step-frequency goals that were gradually 
increased as progress was achieved. The adults could earn valued “prizes” whenever 
they matched or exceeded their goals. Evaluated in a multiple baseline design, goal 
setting and positive reinforcement consistently increased the number of steps the 
adults took each day, with all of them surpassing 10,000 or more steps by conclusion 
of the study. The exercise-physical activity program was easily integrated within the 
setting and every adult rated it positively.

Luiselli et al. (2013a, b) implemented several methods of behavioral  coaching 
for preparing two adults with IDD (20 and 21 years old) to participate in a Special 
Olympics 100 m sprint event. In a baseline phase lasting one day, they were timed 
during three sprints without specific training. Within five sequential intervention 
phases, each adult (a) set gradually increasing sprint-time goals, (b) received ver-
bal performance feedback, (c) earned preferred objects upon exceeding their goals, 
and (d) watched video models of a coach demonstrating proper sprinting tech-
nique. Results showed that average sprint time for one of the adults was below 
his baseline average during each of the five intervention phases. For the other 
adult, average sprint time during intervention phases was also lower, albeit com-
parable to his baseline average. Both adults had their fastest sprint times in the 
intervention phase that combined goal-setting, performance feedback, and posi-
tive reinforcement. These times were also maintained when they ran at the Special 
Olympics event one week following the study.

Walking is a simple, inexpensive, and convenient form of exercise, but many 
people with IDD are not able to ambulate fluently because they have motor, sen-
sory, and orthopedic impairments. Lancioni and colleagues (Lancioni et al. 2010; 
Lancioni et al. 2012; Lancioni et al. 2013) have published extensive research 
showing that assistive technology devices can be used to facilitate and maintain 
walking in otherwise inactive children and adults who have IDD and multiple dis-
abilities. In Lancioni et al. (2014), the researchers designed optic micro-switches 
on the heels of shoes that when activated through walking, triggered sources of 
preferred sensory stimulation intended to function as positive reinforcement. One 
case involved a 23-year-old man with ID, blindness, and hearing loss. During daily 
ambulation sessions he had the opportunity to walk a defined travel distance under 
baseline conditions without micro-switch activation and during intervention in 
which his steps produced several seconds of preferred vibratory stimulation. The 
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second participant was a 10-year-old girl who also had ID, vision impairment, 
and hearing loss. She was involved in a similar baseline-intervention evaluation 
except her preferred step-contingent stimulation was music and blinking lights. 
Intervention with both participants increased the percentage of their independent 
travel and reduced the average time traversing the travel route. Summarizing the 
results, Lancioni et al. (2014) commented that micro-switch-aided programs rep-
resent a vital technology for individuals who have IDD and motor disabilities, ena-
bling them to exercise through planned and spontaneous ambulation.

Though preliminary, exergaming may be promising for health promotion and 
intervention in IDD. Lotan et al. (2009) implemented a virtual reality program of 
game-like exercises with 30 adults (M age = 52.3 years) who had moderate IDD 
and compared effects with 30 adults (M age = 54.3 years) in a matched-control 
group. The program consisted of two, 30-min sessions each week for a duration of 
5–6 weeks. Intervention group participants had significant improvements in physi-
cal fitness as measured by a modified 12-min walk-run (Modified Cooper Test) 
and the Total Heart Beat Index (THBI). The control and intervention groups did 
not differ significantly on the Energy Expenditure Index (EEI).

Dickinson and Place (2014) designed a randomized control trial (RCT) with 
100 children (10–11 years old) who had autism to evaluate the contribution of a 
computer-based activity program on cardiopulmonary fitness and BMI. All of the 
children participated in standardized physical education classes at school consist-
ing of two, 30–40 min sessions per week of basketball, gymnastics, swimming, 
dance, and ball games. Half of the children (intervention group) were further 
exposed to computer game activities for a period of 15 min each day, three times 
per week. The activities were organized around Olympic events such as fencing, 
aquatics, rowing, archery, shooting, and gymnastics. After one year, the interven-
tion group children had statistically significant improvement on all measures from 
a fitness test battery other than flexibility. These gains were also significantly bet-
ter than the fitness outcomes among the children who did not have access to the 
computer-based activity program.

Finally, Knights et al. (2014) evaluated an internet exergame cycling program 
on cardiovascular fitness of eight youth with cerebral palsy. Several health meas-
ures were taken before and following a 6-weeks course of intervention. Significant 
post-intervention improvements were obtained on the Gross-Motor Functional 
Classification System (GMFCS)-Level III but on none of the other dependent 
measures. These limited findings should also be qualified by the absence of a com-
parative control group.

Summary

The research reviewed in this chapter supports several behavioral intervention pro-
cedures for increasing and maintaining exercise-physical activity among children 
and adults with IDD. Most commonly, studies have evaluated shaping, positive 
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reinforcement, goal-setting, and stimulus control methods, albeit in different com-
binations and targeting diverse intervention objectives. Technology advancements, 
in particular, define more contemporary applications, as revealed with pedome-
ter-accelerator activated measurement systems and interventions that incorporate 
video modeling and internet-sourced modalities.

Nevertheless, the exercise-physical activity research literature in IDD is 
not robust. Commenting about this matter in the case of adolescents with ASD, 
Sorensen and Zarrett (2014) wrote, “This lack of research is particularly surpris-
ing due to (1) the higher risk of chronic disease, (2) higher rates of overweight and 
obesity, (3) higher rates of sedentary behavior, (4) lower rates of physical activ-
ity among adolescents with ASD relative to non-affected peers, and (5) studies 
demonstrating similar benefits (e.g., health, cognitive, emotional, and behavioral) 
for typically developing individuals during adolescence and across the lifespan”  
(p. 350). These same factors apply to the state of research with people who have 
IDD. Thus, a critical objective going forward is overcoming the barriers to pursu-
ing health promotion and intervention in IDD, thereby increasing research dissem-
ination that translates to effective and “user friendly” clinical practices.

A second limitation is that much of the exercise-physical activity interven-
tion research to date has not reported definitive health measures. Instead, studies 
have generally recorded direct observational and instrumentation-generated data 
such as steps taken (LaLonde et al. 2014), running speed (Luiselli et al. 2013a, 
b), and percentage of time demonstrating motor responses (Lancioni et al. 2014). 
Certainly, it can be assumed that properly planned and executed exercise-physical 
activity should confer health benefits. However, standardized measures of energy 
expenditure, heart rate, functional movement, BMI, cardio-respiratory output, and 
other similar indices should be the basis of health-focused research, notwithstand-
ing the corollary changes that can be attained for cognitive functioning and chal-
lenging behaviors (Anderson-Hanley et al. 2011).

Practice Recommendations

Medical screening is a necessity before initiating an exercise-physical activity 
program with a child or adult who has IDD. A physical examination would be 
required to rule out health impairments or limitations that might contraindicate 
certain types of exercise or increasingly strenuous activities. Medical evaluation 
is particularly crucial when the exercise-physical activity program is part of a 
plan that addresses health-compromising conditions such as obesity and diabetes 
(Fleming 2011). Persons taking psychotropic medications must also be examined 
in order to prevent possible negative consequences from exercising and becoming 
more physically active. These concerns apply similarly throughout intervention.

Most people with IDD receive educational and habilitation services in schools, 
community settings, congregate living arrangements, and homes. Teachers, ther-
apists, direct-care staff, and parents are usually responsible for implementing 
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intervention procedures. Hence, these and other care-providers must be properly 
trained, supervised, and taught the skills necessary to promote exercise-physical 
activity in their respective settings.

Training care-providers is most effective when it is competency-based and 
conducted in vivo (Luiselli 2011, 2015a, b; Parson et al. 2013). The basis for this 
training is instructing a teacher, therapist, or parent to implement clearly defined 
and observable behaviors that improve performance of service recipients. The role 
of a care-provider in an exercise-physical activity intervention could be estab-
lishing relatively rudimentary actions with a child or adult such as walking and 
running (LaLonde et al. 2014; Lancioni et al. 2009), or gradually building more 
complex repertoires such as shooting a basketball (Lo et al. 2014). Accordingly, 
the methods for training care-providers must be geared to the learning objectives 
and requisite behaviors that constitute the type of exercise-physical activity. Some 
training may be possible in a didactic or simulated context but as noted, should 
ultimately be instituted in the natural environment in order to facilitate generaliza-
tion and occasion performance during “real world” conditions.

Another facet of training is supervising care-providers to ensure they imple-
ment procedures with integrity (Hagermoser Sanetti and Kratochwill 2014). 
Intervention integrity is assessed by observing care-providers interacting with 
service recipients and recording whether they accurately followed a prescribed 
(usually written) intervention plan. A key element of such assessment is having 
the supervisor provide performance feedback by praising the care-provider for pro-
cedures applied properly and correcting procedures that were misapplied. These 
interactions with the supervisor include verbal reminders, demonstration, and addi-
tional practice (DiGennaro Reed and Codding 2011). Absent intervention integrity 
assessment, it is not possible to judge whether a seemingly ineffective plan is the 
result of inaccurate implementation or the intervention procedures themselves.

As an example of intervention integrity assessment, the study by LaLonde 
et al. (2014) to increase walking by young adults with ASD had a member of the 
research team present each morning to document that the participants wore their 
accelerometer devices, filled out data sheets, and correctly completed other steps 
in their self-managed plans. The overall integrity score was 98 %. The researchers 
also observed the participants during 30 % of their school days and verified that 
the accelerometer devices were worn 100 % of the time. Less impressive inter-
vention integrity would trigger additional participant training until performance 
improves to an acceptable standard.

Beyond the direct measurement of outcome indicators, social validity is a criti-
cal determinant of intervention success (Kazdin 1977; Wolf 1978). One empha-
sis of social validity is verifying that intervention rationale, goals, and techniques 
are reasonable. As it applies to exercise-physical activity, a program for teaching 
swimming to children with IDD might begin by surveying swimming instructors 
to confirm a proposed task analysis of arm, head, and leg motions. Exemplifying 
this approach, Luiselli et al. (2013a, b) referenced the Special Olympics rules for 
running the 100 m sprint before creating an 8-step task analysis that guided their 
behavioral coaching intervention with two young adults.
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A second purpose of social validity assessment is soliciting opinions about 
intervention satisfaction and acceptability. It is possible, for example, that a 
very effective intervention plan is not rated favorably by care-providers and ser-
vice recipients because the procedures are perceived as being burdensome, stig-
matizing, or complex. Referring to LaLonde et al. (2014) again, the researchers 
approached social validity assessment by asking the participants whether they 
did (“yes”) or did not (“no”) like wearing the accelerometer device each day and 
would they want to wear it and set walking goals in the coming year? Based on a 
7-point Likert-type scale (1 = very, 7 = not at all), the instructor also responded 
to questions from the modified Treatment Acceptability Rating Form Revised 
(TARF-R) (Reimers et al. 1992): (a) how acceptable was the treatment, (b) how 
willing were you to carry-out the treatment, and (c) how effective was the treat-
ment? When social validity is poor, the task is to revise the components of inter-
vention plans that were rated less favorably. A related consideration is that 
positively regarded intervention plans by care-providers predicts stronger post-
intervention maintenance (Kennedy 2002)—that is, individuals will continue to 
implement procedures that they like and approve.

Concerning maintenance, there are several strategies for sustaining the posi-
tive effects of exercise-physical activity programs. Kurti and Dallery (2013) 
correctly opined that people are more likely to remain active and adhere to pre-
scribed regimens that require minimal equipment, can be performed conveni-
ently, and are inexpensive. Adults, for example, prefer home-based activities and 
may engage more with web-presented routines (Brawley et al. 2003). Since most 
people with IDD will require close supervision, home-centered, easily accessed, 
and relatively simple physical activities such as exergaming (Fogel et al. 2010; 
Shane et al. 2012) and walking (LaLonde et al. 2014; Lancioni et al. 2014) can be 
maintenance-facilitating.

Motivation, of course, is another influence on sustaining exercise-physical 
activity. Therefore, it is imperative to assess a person’s preferences, ideally using 
formal, choice-methods that have proven to be effective in identifying positively 
reinforcing stimuli (Tiger and Kliebert 2011). Gradually “thinning” the schedule 
of reinforcement and systematically varying preference options are other strategies 
for promoting maintenance. Self-monitoring with goal setting may also contribute 
to post-intervention maintenance subsequent to reinforcement fading.

Emphasizing a point made earlier in the chapter, multi-method measurement, 
whenever possible, is the optimal approach for evaluating exercise-physical activ-
ity interventions with people who have IDD. In the case of a walking program, 
these measures would include steps taken, distance, duration, and physiological 
outcomes such as respiration and heart rate. Again, other data (e.g., weight, BMI, 
blood markers) are further indicated when the priority of an exercise-physical 
activity intervention plan is health improvement.

In summary, behavioral intervention can facilitate, increase, and maintain exer-
cise-physical activity in people with IDD. Despite the efficacy of past and recent 
research demonstration, additional inquiry is needed to replicate and expand 
previous findings across child and adult populations and encompassing new 
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methodologies. Varied technological adaptations and innovations will further con-
tribute to promoting exercise-physical activity with individuals who have IDD and 
complicated motor and sensory impairments (Lancioni et al. 2012). As research 
continues to inform practices, schools, community settings, and families will be 
expected to support and prompt access to exercise-physical activity in ways that 
are convenient and economical (Tyler et al. 2014). After-school programs, in-home 
consultation, community clubs, peer-buddy arrangements, and environmentally-
adapted athletic training facilities are just some of the outlets that can encourage 
people with IDD and their families to become more active. An emphasis on mul-
tidisciplinary collaboration among physicians, rehabilitation specialists, nutrition-
ists, and allied professionals is another worthwhile and necessary endeavor for 
delivering exemplary services.
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Summary
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and intervention programs developed and assessed for improving the situation of 
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detail. Eventually, considerations are made with regard to the results of the studies 
and their practical implications for daily contexts. New issues for future research 
are also suggested.

Introduction

Education, rehabilitation and care contexts for persons with severe or profound 
intellectual and multiple disabilities are becoming increasingly familiar with the 
notion and use of “assistive technology” (i.e., technical devices aimed at helping 
persons with disabilities improve their general performance and thus decrease the 
negative effects of their disabling conditions) (Bauer et al. 2011; Belva and Matson 
2013; Brown et al. 2009; Lancioni et al. 2014b; Reichle 2011; Shih 2011). In prac-
tice, the use of assistive technology is viewed as a way to enhance the rehabilitation 
perspectives or care quality for those persons who, without the help of such tech-
nology, would have a more difficult daily existence and a gloomier future (Brown 
et al. 2009; Holburn et al. 2004; Lui et al. 2012; Moisey 2007; Moisey and van de 
Keere 2007; Ripat and Woodgate 2011; Scherer et al. 2011; Tam et al. 2011).

The devices referred to with the assistive technology label can vary widely, in 
line with the characteristics of the persons served and the objectives targeted within 
their programs (Bauer et al. 2011; Borg et al. 2011; Burne et al. 2011; Lancioni et al. 
2013b). For example, microswitches (i.e., sensors for detecting responses even if 
minimal) linked to computer technology have been used for helping persons with 
and without extensive motor impairment and severe/profound intellectual and multi-
ple disabilities interact with (control) stimulation events in their immediate surround-
ings (Holburn et al. 2004; Gutowski 1996; Mechling 2006; Saunders et al. 2003). 
Speech Generating Devices (SGDs) have been used to enable persons with intel-
lectual and communication disabilities make requests and gain access to preferred 
stimulation events (Van der Meer et al. 2012a, b). Combinations of microswitches 
and SGDs have been used to allow persons with multiple disabilities to control envi-
ronmental stimulation and also call for caregiver attention (Lancioni et al. 2009a, b). 
Computer-aided packages have been used to provide pictorial instructions for activ-
ity steps and to help the participants reach different workstations and carry out object 
assembling (Furniss et al. 2001; Lancioni et al. 2013c, 2014a).

Obviously, the technology has to be adapted to the characteristics of the partici-
pants and needs to be introduced through carefully planned intervention programs 
(Bauer et al. 2011; Borg et al. 2011; Burne et al. 2011; Lancioni et al. 2013b). The 
implications of the first point are that the development/choice of the technology 
should be a joint initiative of technical experts and education/rehabilitation per-
sonnel (Borg et al. 2011; Burne et al. 2011; Lancioni et al. 2013b, 2014b; Rispoli 
et al. 2010). The implications of the second point are that carefully designed inter-
vention programs are needed to ensure that the participants learn how to use the 
technology solution selected for them effectively (Banda et al. 2011; Lancioni 
et al. 2011d, 2013b; Mechling and Gustafson 2009).
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This chapter is aimed at providing a general picture of basic technology 
resources and intervention programs developed and assessed for improving the 
situation of persons with intellectual and multiple disabilities (Bauer et al. 2011; 
Lancioni et al. 2013b). In particular, the chapter focuses on technology and pro-
grams used to help those persons (a) develop control of environmental stimula-
tion and strengthen adaptive behavior, (b) improve their ambulation (i.e., enhance 
their continuity and increase their adequate foot positioning), (c) manage stimulus 
choice opportunities, (d) increase adaptive responding (and stimulation control) 
and curb inappropriate behavior or posture, (e) access environmental stimulation 
and caregiver attention, (f) formulate requests, and (g) manage indoor orientation 
and travel. In order to provide an illustrative view of the technology resources and 
intervention programs used within each of the aforementioned areas, a few stud-
ies published in those areas are summarized in detail. Eventually, considerations 
are made with regard to the results of the studies and their practical implications 
for daily contexts. New issues for future research are also suggested (cf. Lancioni 
et al. 2007a, 2014d, e; Rispoli et al. 2010; Sigafoos et al. 2014a; Thunberg et al. 
2007). Table 5.1 is a brief map of the chapter and lists (a) the research areas cov-
ered in the chapter as well as (b) the studies summarized in the text as illustrations 
of the technology and intervention conditions available within those areas.

Table 5.1  Chapter summary map

Areas

Studies Participants 
(number)

Age 
(years)

Technology to detect responses 
or  provide instructions

Developing stimulation control and adaptive responding

Mechling (2006) 3 6–19 Pressure microswitches to detect hand/
arm responses

Lancioni et al. (2013d) 2 21, 26 Optic microswitch to detect forehead 
skin movement

Lancioni et al. (2014c) 2 21, 16 Optic microswitch to detect head 
responses and tilt microswitch to detect 
hand responses

Lancioni et al. (2014a) 2 13, 30 Optic microswitches to detect object-
manipulation responses

Improving ambulation

Lancioni et al. (2010c) 5 5.5–11 Optic microswitches to detect step 
responses

Lancioni et al. (2014b) 1 23 Optic microswitches to detect step 
responses

1 10 Optic microswitches to detect foot 
positions

Promoting stimulus choice

Lancioni et al. (2011c) 2 34, 31 Pressure microswitch for hand closure 
and stimulus presentation system

Lancioni et al. (2013g) 1 9 Optic microswitch for smile response 
and stimulus presentation system

(continued)
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Developing Stimulation Control and Adaptive Responding

Two groups of participants may be involved in programs aimed at developing 
stimulation control and adaptive responding and relying on the use of micro-
switches, that is, (a) persons with very extensive motor impairment and severe/
profound intellectual or multiple disabilities, and (b) persons with severe/profound 
intellectual or multiple disabilities and moderate or no specific motor impair-
ment (Holburn et al. 2004; Lancioni et al. 2014a, d, e). For example, Mechling 
(2006) worked with three participants of 6–19 years of age who were diagnosed 
with profound intellectual disabilities and serious motor impairment. The par-
ticipants were taught to activate pressure microswitches to access environmental 
stimulation through small hand/arm or head movements. Sessions lasted 9 min 
and were divided into three sections of 3 min, each of which involved a specific 
type of stimulation for the participants’ responses. The use of the different types of 
stimulation served to determine which of the three had the greatest impact. Once 
this information was acquired, the rest of the sessions only involved the stimu-
lation considered most preferred/effective. The results showed that all three par-
ticipants had clear preference for a stimulation that involved visual images/inputs 
prepared by their instructors. When this stimulation was available, their response 

Areas

Studies Participants 
(number)

Age 
(years)

Technology to detect responses 
or  provide instructions

1 56 Optic microswitch for tongue response 
and stimulus presentation system

Promoting adaptive responding and reducing problem behavior or posture

Lancioni et al. (2008a) 1 29 Optic microswitch for the adaptive 
response and tilt microswitch for hand 
stereotypies

Lancioni et al. (2013e) 1 10 Optic microswitches for the adaptive 
response and problem head posture

Promoting control of environmental stimulation and caregiver attention

Lancioni et al. (2009a) 11 5–18 Microswitch and SGD-related sensor 
for two different responses

Lancioni et al. (2009b) 8 5–18 Microswitch and SGD-related sensor 
for two different responses

 Promoting active communication (requests) via SGDs

Lancioni et al. (2011e) 1 33 SGD with five requests activated with 
touch response

Sigafoos et al. (2013) 2 4, 5 SGD with one request activated with 
touch response

Promoting orientation and activity engagement

Lancioni et al. (2010b) 2 38, 32 Orientation technology providing verbal 
instructions

Table 5.1  (continued)
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frequencies varied between five and nine per 3-min periods. The participants 
continued to have relatively high response frequencies during the final interven-
tion sessions, in which only the most preferred stimulation was available for their 
responses.

Lancioni et al. (2013d) worked with two young men of 21 and 26 years of age 
who were affected by multiple (i.e., intellectual, motor, and sensory) disabilities. 
The two men did not possess any interaction with objects, and the purpose of the 
study was to enable them to seek preferred environmental stimulation through a 
small upward movement of the forehead skin. Such movement activated an optic 
sensor/microswitch, which was positioned above the participant’s left or right eye-
brow, about 2 mm above a black mini sticker. An upward movement of the fore-
head skin caused the optic sensor to see (overlap with the sticker), and thus to be 
activated. Any activation allowed the men to access preferred stimuli for 8–10 s, 
except during the baseline phases of the study. Data showed that both men learned 
to use the forehead response (movement) efficiently and performed it quite fre-
quently during (a) the intervention phases of the study (i.e., when it was followed 
by the preferred stimulation) as well as (b) the post-intervention check when the 
preferred stimulation was still in use.

Lancioni et al. (2014c) carried out a study with a woman with Rett syndrome 
and an adolescent with extensive neuro-motor and intellectual disabilities who 
were 21 and 16 years old. The woman could activate optic sensors placed on her 
shoulder by rotating/bending her head to the right or the left. Sensor/microswitch 
activation enabled her to access animation films with music for 10–15 s. The ado-
lescent could activate mini shock absorbers and tilt devices (i.e., the microswitch) 
by forward, sideward and downward movements of his right hand. Any micros-
witch activation gained him access to 10–15 s of home videos with songs. The 
stimulation selected for the two participants was considered highly preferred/
enjoyable for them. The study involved an ABAB sequence. The initial base-
line (A) assessment showed that both participants had low levels of head or hand 
responses. The intervention (B) phases showed a clear increase in the response 
frequencies with considerably high access to their preferred stimulation and the 
occurrence of frequent indices of happiness (i.e., expressions such as smiling asso-
ciated with an apparent enjoyment of the situation; see Dillon and Carr 2007).

Lancioni et al. (2014a) carried out a program to help two participants of 13 and 
30 years of age, with multiple (i.e., intellectual, sensory, motor, and communica-
tion) disabilities and minimal object interaction, to develop an object-manipula-
tion (adaptive) response. Such response consisted of taking objects from a table 
and placing them into a container. The response activated an optic sensor (micro-
switch), which was placed at the opening of the container. Microswitch activa-
tion led the participants to obtain 5 or 6 s of preferred stimulation. Data were very 
encouraging. Both participants learned to perform the adaptive response and con-
tinued to execute it also when the objects were moved slightly more distant from 
the container and thus the participants were to make a greater effort to maintain 
their performance.
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Improving Ambulation

Ambulation (walking) is a critical skill with a multitude of practical and social 
implications. In fact, ambulation can be instrumental to allow a person to reach 
different places in order to get involved in different activities and/or meet differ-
ent people (Hayakawa and Kobayashi 2011; Lancioni et al. 2009d). A number of 
persons with severe/profound intellectual and multiple disabilities present ambu-
lation problems even in absence of specific or very serious motor impairments. 
The most recurrent problem is discontinuity (breaks) in the ambulation process 
that these persons tend to display when using a walker device as well as when 
following a rail or other spatial/physical reference (Lancioni et al. 2010c, 2013f). 
Another problem that might be encountered is toe walking (Lancioni et al. 2014b). 
Lancioni et al. (2010c) conducted a study with five children who used walker 
devices but tended to be largely discontinuous in their ambulation. The technol-
ogy used for the study consisted of (a) microswitches monitoring the participants’ 
step responses and (b) a computer device serving to activate stimulation sources 
attached to the walkers or the children’s body (e.g., vibration devices). The chil-
dren were reported to be in the severe or profound intellectual disability range 
and were affected by spastic tetraparesis. Four of them also presented with visual 
impairment. Although the walker represented a sufficiently secure support, they 
performed only a few steps and did not seem to be motivated to do more. In light 
of this situation, the use of microswitches to monitor step responses and trigger the 
occurrence of preferred stimulation contingent on (immediately after) the perfor-
mance of those steps was considered to be critically important. The study involved 
an ABAB sequence for four children and an AB sequence for one child. The A and 
B represented baseline and intervention phases. Sessions lasted 5 min for all par-
ticipants and were generally implemented several times a day. Preferred stimula-
tion for the step responses was available only during the B phases. The stimulation 
was activated for 3–5 s if the child received it at each (right- and left-foot) step, 
and for about 8 s if the child received it only in relation to his right-foot steps. 
During the initial baseline, the participants showed mean frequencies of 7–26 
steps per session. During the first intervention phase, their mean frequencies of 
steps increased to between 23 and 110 per session. These frequencies increased 
further during the second intervention phase for each of the four children who had 
such a phase.

Lancioni et al. (2014b) reported a study in which a 23-year-old man with mul-
tiple disabilities (i.e., intellectual disability, blindness, and moderate hearing loss) 
who was to walk along a rail in a corridor (transporting objects) displayed breaks 
in his ambulation. The ambulation sessions programmed for him involved five 
travels that were to be carried out using the aforementioned rail. The length of 
each travel was nearly 7 m. The man was fitted with optic sensors (microswitches) 
at the heels of his shoes and vibratory devices at his waist, shoulders, and wrists. 
Each step turned on two vibratory devices for about 1 s during the intervention 
phases of the study, which included an ABAB sequence. At the end of each travel 
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(i.e., after the man put away the object he had transported), a brief hand massage 
was also available. During the initial baseline (A) phase, about 25 % of the travels 
were carried out independently. During the first intervention (B) phase, the per-
centage increased to about 80. The percentage declined during the second baseline 
and increased to nearly 90 by the second intervention phase. Moreover, the time 
required for the travels decreased during the intervention phases.

Lancioni et al. (2014b) also worked with a girl of 10 years of age, who was 
affected by multiple (intellectual and sensory) disabilities and emotional insta-
bility, and displayed toe walking. The ambulation sessions programmed for her 
included five travels each of which was about 25-m long. The girl was provided 
with optic sensors at the heels of her shoes, an MP3 fitted with preferred songs and 
brief verbal reminders, and a bracelet that could light up with flickering lights. An 
optic microswitch was activated when the girl’s heel was close to (less than 2 mm 
from) the ground. Microswitch activation turned on the MP3 with preferred songs 
and the flickering light for about 1 s (during the intervention phases of the study). 
The stimulation could be almost continuous if the girl ambulated with adequate 
foot position. During the first baseline phase, the percentage of steps with ade-
quate foot position was about 10. During the first intervention phase, it increased 
to about 70. It declined during the second baseline and increased again (to about 
90) during the second intervention phase. This last percentage was maintained 
also when the walking conditions were slightly changed, asking the girl more 
independence.

Promoting Stimulus Choice

The use of microswitches and computer systems can also help participants to have 
an active role in deciding about the type of environmental stimulation they want 
to have (Lancioni et al. 2006a, b, 2013b; Sullivan et al. 1995). One way to exer-
cise choice for persons with extensive motor impairment and intellectual disabili-
ties could involve the (a) activation of a microswitch (i.e., the performance of an 
affirmative/selection response) in relation to a computer’s presentation of samples 
(previews) of stimuli that the participant wants to access, and (b) abstention from 
microswitch activation (i.e., abstention from the affirmative/selection response) in 
relation to the computer’s presentation of samples of stimuli that the participant 
does not want to access.

Lancioni et al. (2011c) evaluated a stimulus choice program with two adults 
of 34 and 31 years of age who were diagnosed with multiple disabilities and were 
sedentary and typically passive. At each session, a computer system presented 16 
stimulus samples. Twelve of them represented stimuli/events considered to be pre-
ferred (e.g., songs and music, familiar voices, and noises) and four represented 
stimuli considered to be non-preferred (e.g., white noise or distorted sounds). A 
sample was presented for about 5 s. If the participants performed an affirmative/
selection response within 6 s from the end of the sample, the computer system 
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presented the corresponding stimulus for 20 s. Performance of the response within 
6 s from the end of a 20-s stimulation period caused the system to continue the 
presentation of the same stimulus for another 20-s period. The response (i.e., a 
slight hand closure) activated a pressure microswitch, which was placed inside the 
participants’ hand. Abstention from the aforementioned response after a stimulus 
sample or the end of a 20-s stimulation period amounted to participant’s lack of 
positive interest in (rejection of) that particular stimulus situation and caused the 
system to pause briefly and then present the next stimulus sample of the sequence 
available. Data showed that both participants (a) selected an average of about 
seven or eight of the preferred stimuli available in the sessions, (b) requested sev-
eral repetitions of many of the stimuli chosen (i.e., thus increasing considerably 
the number of stimulation events experienced), and (c) abstained from respond-
ing almost consistently in relation to the non-preferred stimuli. Interestingly, the 
participants’ mood during the sessions showed a clear improvement, with multiple 
indices of happiness.

Lancioni et al. (2013g) carried out two studies aimed at enabling a child and a 
man to make stimulus choices through programs matching the one just described 
(Lancioni et al. 2011c). The child participating in the first study was 9 years old, 
presented with pervasive motor impairment, lack of speech and minimal residual 
vision, and was considered to function within the moderate/severe intellectual 
disability range. Procedural conditions, stimulus samples and stimulation peri-
ods were comparable to those described for the aforementioned study on choice 
(Lancioni et al. 2011c). The response for making choices was however different. 
It consisted of a smile expression, which entailed widening the mouth and expand-
ing/lifting the cheekbone areas. This response activated an optic microswitch, 
which was held across the area before his left cheekbone. The man participating 
in the second study was 56 years old, presented with pervasive motor impairment 
and lack of speech due to acquired brain injury. Procedural conditions matched 
those described above. The response for making choices consisted of a tongue 
movement toward the right corner of his mouth. Such response activated a light-
dependent resistor (i.e., a specific form of optic microswitch). Data showed that 
both participants were successful in choosing stimuli considered to be preferred 
(and asking for repeated presentations of many of those stimuli) and avoiding 
stimuli considered non-preferred.

Promoting Adaptive Responding and Reducing Problem 
Behavior or Posture

The primary worry about persons with extensive intellectual and multiple disabili-
ties concerns their narrow repertoire of adaptive responses and their apparent ina-
bility to interact with their environment and consequently to enrich their input and 
enhance their development (Lancioni et al. 2013a; Zucker et al. 2013). The studies 
reviewed in the previous sections of this chapter were attempts to deal with such 
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worry. Another worry concerns the possible presence of problem behavior (e.g., 
hand mouthing and eye poking) or problem postures (e.g., head forward bending). 
Conventional intervention approaches have generally dealt with the two types of 
worries separately, that is, different programs were developed for promoting adap-
tive responding (with independent access to environmental stimulation) and for 
reducing problem behavior or postures (Lancioni et al. 2009c). During the last 
10 years, several studies have been reported showing the possibility of targeting 
both types of worries within single intervention programs. Those programs com-
bine microswitches for monitoring the positive/adaptive responding and the prob-
lem posture/behavior (Lancioni et al. 2007c, 2008a, d, 2013a, e).

For example, Lancioni et al. (2008a) carried out a study with a man of 29 years 
of age who presented with intellectual disability, lack of speech and other specific 
forms of communication, minimal interest in objects, paresis of the lower limbs, 
and hand stereotypies. The stereotypies were apparently maintained by auto-
matic reinforcement. The adaptive responses targeted within the program were 
object-contact responses, which entailed putting one or both hands inside a box 
with vibrating objects and touching one or more of those objects. Such response 
would activate optic sensors inside the box. The stereotypies consisted of rotat-
ing the left hand and wrist back and forth in connection with the right hand or 
away from it. The presence of stereotypies activated tilt microswitches, which 
were fixed on a wristband that the man wore on his left wrist. The study involved 
an ABAB sequence. During the A (baseline) phases, the microswitches were used 
and connected to a computer system, but no consequences were available for 
adaptive responses and stereotypies. During the intervention phases, object-contact 
responses performed in absence of stereotypies produced preferred stimulation, 
which involved vibration, music, voices, noises or lights. The stimulation lasted 
8 s if stereotypies did not occur during that time. Otherwise, it was interrupted. 
During the baseline phases, the man showed low or declining frequencies of adap-
tive responses and relatively high levels of stereotypies. During the intervention 
phases, the frequencies of adaptive responses increased largely and the levels of 
stereotypies dropped very visibly.

Lancioni et al. (2013e) directed one of their programs to a child of 10 years of 
age who was affected by intellectual, sensory and motor disabilities. The goals of 
the program set up for this child were those of (a) promoting and strengthening 
adaptive hand engagement (i.e., interaction with objects) and (b) reducing a prob-
lem head posture (i.e., head forward bending). The hand engagement targeted as 
first objective of the study was considered critical for fostering the child’s acquisi-
tion of new information and basic development. The problem posture was targeted 
for reduction because it was considered harmful for his physical condition and 
social status. Performance of the adaptive response activated tilt and optic micro-
switches, which were linked to the objects in front of the child. Problem head 
posture activated an optic microswitch, which was placed on the headrest of the 
child’s wheelchair. The study included a sequence of five phases. The first phase 
was a baseline, in which the adaptive response and problem posture were moni-
tored but no consequences were scheduled for them. The second phase was aimed 



104 G.E. Lancioni et al.

at promoting the adaptive response. Each occurrence of the response was fol-
lowed by a brief period of preferred stimulation irrespective of the head posture. 
The third phase entailed the occurrence of preferred stimulation for each adaptive 
response performed in the absence of the problem posture. The stimulation, more-
over, lasted the scheduled time only if the problem posture did not appear during 
that time. The fourth and fifth phases of the study corresponded to the first and 
third phases just described. Data showed that the program was largely successful. 
Indeed, the child displayed large increases in the frequency of adaptive responses 
and critical decreases in the presence of the problem posture during the third and 
fifth phases of the study (i.e., when stimulation for adaptive responses was avail-
able only if the child controlled his head posture).

Promoting Control of Environmental Stimulation 
and Caregiver Attention

The use of microswitches, as described above, provides encouraging evidence as 
to the potential of these devices in helping persons with severe/profound and mul-
tiple disabilities manage stimulation control and choice situations (including also 
those in which they can choose to refrain from problem behavior/postures in order 
to obtain preferred stimulation). While the use of microswitch-aided programs can 
be considered a critical supplement to direct staff intervention, even for extended 
periods of time within the daily contexts, circumstances may be envisaged in 
which an extension of these programs would be desirable/warranted. One of those 
circumstances could be represented by the possible need of persons involved in 
microswitch-aided programs for contact with (attention from) their caregivers. 
These programs in their standard format are geared to allow the persons to access 
environmental stimulation but do not entail calls for staff/caregiver attention. An 
extension of those programs to entail such a possibility has been assessed in a 
number of studies (Lancioni et al. 2008b, c, 2009a, b).

For example, Lancioni et al. (2009a, b) carried out two studies, which involved 
11 and 8 participants with multiple disabilities, respectively. The participants’ ages 
ranged from about 5 to 18 years. In both studies, the participants were taught to 
use a microswitch to access preferred stimulation and a Speech Generating Device 
(SGD) to call for caregiver attention. The microswitches included, among others, 
pressure sensors, tilt devices, and optic sensors. The responses used for activat-
ing them and thus accessing environmental stimulation independently included, 
among others, hand, head, and eyelid movements. The SGDs (also known as 
VOCAs, that is, Voice Output Communication Aids) were devices that emitted 
verbal calls for caregiver attention when the participants activated a sensor (simi-
lar to the aforementioned microswitches). In relation to those calls, the caregiver 
could respond with different levels of attention/involvement, that is, (a) verbal 
attention accompanied by hand clapping and other pleasant sounds/noises or (b) 
all the above plus various forms of physical contact. The studies were carried 
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out according to a multiple probe design across responses (technology devices). 
Initially, baseline sessions concerned the microswitch and the SGD devices. Then 
intervention focused on teaching the participants to activate the microswitch and 
access preferred stimulation (e.g., music, audio-recording of familiar voices, 
and vibration) independently. Once the participants had managed the use of the 
microswitch, the intervention concentrated on the use of SGD device/response. 
Activation of this device caused the request of caregiver attention and was fol-
lowed by one of the levels of attention mentioned above. By the last phase of the 
program, the microswitch and the SGD were simultaneously available to the par-
ticipants and they could use either of the two devices at will. Data showed that all 
participants learned to use the microswitch and the SGD during the intervention 
phases focused on each of them individually. Moreover, they continued to use both 
devices during the last phase of the program (i.e., when both devices were simul-
taneously available). It may be relevant to note, however, that the use of the SGD 
was relatively moderate compared to the use of the microswitch for most of the 
participants.

Promoting Active Communication (Requests) Via SGDs

The previous section has indicated how SGDs can be combined with micro-
switches for helping participants access stimulation and call for caregiver atten-
tion independently. SGDs can also be used alone, that is, as a tool to allow the 
participants an effective form of active communication, the opportunity to make 
requests. Participants can benefit immediately and extensively from this technol-
ogy if they (a) have failed to develop any (sufficient) speech abilities, (b) do not 
possess adequate non-verbal communication means (Lancioni et al. 2011e, 2013b; 
Sigafoos et al. 2013, 2014a; Van der Meer et al. 2012a), and (c) are interested in 
their environment and the stimuli that it contains (i.e., want to gain access to some 
of the stimuli and need help to do so; Gevarter et al. 2013a; Kagohara et al. 2013). 
Obviously, the participants should also possess the motor skills required for the 
activation of the device chosen. With regard to the last point, one may envisage a 
device that requires responses such as touching or pressing specific panels/cells 
with different stimulus images for participants who have sufficient fine motor 
skills for those responses. A different type of device may be required for partici-
pants who cannot afford the aforementioned responses (Lancioni et al. 2013b).

For example, Lancioni et al. (2011e) assessed the use of a SGD with a 
woman who presented with intellectual disabilities, lack of speech, and respira-
tory problems. The woman used the SGD to request about five different stimuli 
(i.e., activities considered fairly interesting for her; e.g., listening to music/songs, 
watching videos, and using make-up material). Pictorial representations of those 
activities were visible on five different cells of the SGD. The participant could 
request any activity by touching the cell showing the representation of such activ-
ity. The touch/pressure response triggered the verbalization of a request message 
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concerning that specific activity. The first intervention phase focused on intro-
ducing the pictorial representations used to indicate the activities, one at a time. 
During the following intervention phase, all five representations were visible on 
the SGD and the participant could select/request any of them. Data showed that 
the participant used the device successfully and made a mean of about eight 
requests per session (i.e., periods of 20-25 min).

Sigafoos et al. (2013) used an Apple iPad device with Proloquo2Go software 
with two children of 4 and 5 years of age, who were diagnosed with autism spec-
trum disorder and marked developmental delays. The children were taught to use 
the device to request continuation of their toy play. The children were provided 
with 3–10 request trials per session. A trial started with the child selecting a toy 
and playing with it. Shortly after, the experimenter gently took the toy away. The 
child could have the toy back by touching its representation on the iPad (i.e., by 
requesting it). Both children learned to request the toy very rapidly and this new 
communication skill reduced/eliminated inappropriate behaviors that they previ-
ously used to get the toy back. The new skill was maintained over time and gener-
alized to other stimuli.

Promoting Orientation and Activity Engagement

Persons with blindness (or minimal residual vision) and intellectual disabilities 
may have serious problems orienting and traveling even within their daily contexts. 
Providing those persons with maps of the areas may be of little or no help, given 
the difficulties of the persons to generalize their basic information to the real con-
text. Similarly, using some landmarks as orientation cues may only occasionally be 
helpful, given the difficulties in discriminating the landmarks and associating them 
with different activities and travel directions (Lancioni et al. 2013b; Martinsen et al. 
2007; Ross and Kelly 2009). One way to reduce these difficulties involves the use 
of orientation technology. A basic version of such technology relies on the use of 
auditory or auditory and tactile direction cues, that is, cues that direct/call the per-
son to the destinations targeted for his or her travels (Lancioni et al. 2010b, 2013b).

For example, Lancioni et al. (2010b) carried out two studies, one of which was 
directed at a man and a woman of 38 and 32 years of age, respectively. The man 
had minimal residual vision while the woman was totally blind. Both were rated in 
the moderate to severe intellectual disability range, had ambulation skills and could 
also understand and produce basic sentences for communication within their con-
text. Yet, they had difficulties orienting and moving within the day center that they 
attended, that is, they often failed to reach the rooms where they were expected 
to carry out small activities and meet staff or other people. The orientation tech-
nology employed with these participants provided them with (a) an instruction to 
turn to their right or to their left immediately after they walked out of a room (i.e., 
an instruction that was to orient their travel within the hallway) and (b) a similar 
instruction to turn right or left and enter a room when they reached the entrance of 
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the room where the activity or meeting was to occur. The instruction consisted of 
a verbal utterance or a combination of a vibratory cue and a verbal utterance. Both 
participants benefited from the technology and travelled virtually without errors. 
Moreover, they became much faster in reaching the target destinations.

Considerations on the Technological Resources 
and Intervention Outcomes Reviewed

Microswitch-aided programs. Programs based on the use of microswitches can 
be highly effective in helping persons with severe/profound and multiple dis-
abilities (a) control environmental stimulation and strengthen adaptive respond-
ing, (b) improve ambulation, (c) achieve choice-making abilities, and (d) combine 
an increase in adaptive responding with a reduction of problem posture/behavior. 
Microswitch-aided programs can also be extended with the use of a SGD allowing 
the participants to call for caregiver attention. The effectiveness of the aforemen-
tioned programs represents an important piece of evidence, a strong and encour-
aging reference for daily contexts dealing with persons with severe/profound and 
multiple disabilities. A successful use of those programs within those contexts 
would depend on the respect of at least two basic criteria.

The first criterion is the use of a suitable response-microswitch combination. 
The response should be in the person’s repertoire, simple to perform (i.e., not 
excessively demanding in terms of effort required) and reliable. At the same time, 
it should have a low frequency under normal conditions. Only a spontaneous low 
frequency would allow the person to develop a performance increase in relation to 
his or her association of the response with positive environmental consequences. 
In other words, only a low frequency would allow the person to show evidence 
of response learning and consolidation. The response can vary from a relatively 
large/obvious piece of behavior (e.g., hand or head movements) to a minimal 
expression (e.g., forehead skin or eyelid movements). Minimal expressions may 
represent one of the few usable solutions for persons with pervasive motor impair-
ment who would not be able to display more obvious, marked responses.

The microswitch can only be chosen in relation to the response and needs to 
be appropriate for it, that is, able to detect it with high accuracy and without cre-
ating any sense of discomfort to the person or causing the person an awkward 
(negatively discriminating) appearance. Pressure and tilt devices represent the most 
conventional microswitches that can be arranged in different ways and used suc-
cessfully with more obvious types of responses (i.e., responses that involve a rela-
tively ample, easily observable movement). A variety of other devices have been 
developed for minimal types of responses. These devices include, among others, 
optic sensors and camera-based instruments that can be adapted to different forms 
of subtle responses that require careful monitoring (e.g., eyelid, mouth, and fore-
head skin movements; see Lancioni et al. 2007a, 2010a, 2011a, b, 2013b, 2014b, c;  
Lui et al. 2012).



108 G.E. Lancioni et al.

The second criterion is the availability of highly preferred environmental 
stimulation that the participants can access through their responses (microswitch 
activations) (Kazdin 2001; Lancioni et al. 2013b). In practice, the possibility of 
accessing motivating/reinforcing stimulation is a necessary condition for justifying 
the participants’ efforts to produce responses and maintain their active engagement 
over time (Catania 2012; Kazdin 2001). Absence of relevant stimulation events is 
most likely to preclude any increase in the participant’s responding and thus any 
positive change in their level of engagement.

It might be important to note that satisfaction of the aforementioned criteria 
can also be critical to help the participants achieve relevant forms of self-control 
and improve their mood. Evidence of self-control can be observed in the programs 
in which microswitches are used for an adaptive response as well as for problem 
behavior or problem posture. When the participant has strengthened the adaptive 
response in relation to the positive stimulation that is available for it, the programs 
confront him or her with a new situation. The stimulation can only be maintained 
if he or she refrains from the problem behavior/posture. The decision to maintain 
the stimulation involves the participant’s willingness to control his or her prob-
lem behavior/posture independent of external forms of restraint (Lancioni et al. 
2009c). Evidence of improved mood (i.e., indices of happiness) has been pro-
vided by a number of studies in which microswitch activation allows the person 
access to preferred stimulation (Dillon and Carr 2007; Lancioni et al. 2005, 2007b, 
2013b). This evidence underlines the participants’ enjoyment of the programs. 
This enjoyment can be considered as important as, or even more important than, 
the development of adaptive responding per se (Lancioni et al. 2005, 2007b; Petry 
et al. 2005, 2009; Szymanski 2000).

SGDs and communication. SGDs can be used in combination with microswitches 
or as single intervention solutions. Programs combining a SGD and one or more 
microswitches can be considered practically interesting solutions particularly in those 
situations in which the participants are expected to engage independently in periods 
of positive occupation. In those situations, they are likely to display adaptive respond-
ing to activate the microswitch(es) available and access preferred environmental 
stimulation with high levels of satisfaction/enjoyment. Yet, it is also possible that they 
could feel the desire for caregiver attention. The presence of the SGD is a guarantee 
for the participants and the caregivers that a personal interaction can be established 
any time the need/desire for it arises (Lancioni et al. 2008b, 2009a, b, 2013b).

The use of SGDs as communication (request) instruments can be considered 
critically important for all those participants who have interests in environmental 
stimulation events, but lack the ability to make those interests known (i.e., do not 
possess recognizable communication means), given their disabilities (Sigafoos 
et al. 2013, 2014a). SGDs can be employed in all those situations in which the 
participants are known to have communication (request) interests to satisfy. For 
example, one could schedule this kind of approach during snack periods as well 
as during play or occupational situations (Sigafoos et al. 2013, 2014a, b; Van der 
Meer et al. 2012a, b). The characteristics of the devices used and the number of 
requests involved in the communication exchanges should be arranged on the basis 
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of the situations targeted and the participants’ levels of functioning (e.g., Lancioni 
et al. 2011d; Van der Meer et al. 2012a).

One might foresee the use of a basic device with one specific request when the 
participants are starting a communication program and the situation is simple such 
as that of a snack (Kagohara et al. 2013; Sigafoos et al. 2013, 2014a). The same 
snack situation could easily become suitable for a more complex communication 
exchange when the participants’ abilities grow. For these types of participants, one 
could imagine a device with two or more request options related to two or more 
snack alternatives (Kagohara et al. 2013; Sigafoos et al. 2014a, b). The way one 
can progress from a basic device to a more complex one with two or more requests 
options may change across different participants and situations. New research 
could be very helpful in clarifying this issue (Gevarter et al. 2013a, b). New 
research could also help clarify how one can progress from the use of the devices 
within specific communication situations (e.g., snack and activity) to the use of the 
devices throughout the day. Obviously, this latter point is closely connected with 
the expansion of the participants’ communication repertoire and topics. In prac-
tice, one could imagine of fitting any daily context with a device providing the 
opportunity to make requests in line with the participant’s development (Lancioni 
et al. 2013b; Sigafoos et al. 2014a, b).

Orientation and travel. Technology for promoting indoor orientation and travel 
can be considered practically relevant in programs for persons with visual and 
severe to profound intellectual disabilities as well as for persons with only profound 
intellectual disabilities. Indeed, orientation and travel require the ability to develop 
a map of the area within which one has to move and identify landmarks to use effi-
ciently. Such an achievement may be quite difficult to manage for persons with the 
aforementioned levels of disabilities. For those persons, the availability of environ-
mental cues that directs them to the destinations may be viewed as the best and 
most effective approach. Indeed such an approach would be easily implemented 
and the persons could become rapidly capable of reaching destinations and avoid-
ing the frustration of failure. The technology necessary for such an approach can 
vary depending upon the intellectual and sensory situation of the persons involved. 
The example described above (Lancioni et al. 2010b) may be considered practi-
cal and respectful for persons with visual impairment and moderate/severe intel-
lectual disabilities. A more basic approach could involve sound or vocal cues that 
are repeatedly, but briefly presented at the destinations until the participants reach 
them. The use of visual cues marking the route to the destinations can also be con-
sidered a viable solution for persons with residual vision (Lancioni et al. 2013b).

Conclusions

The studies reviewed and the considerations previously formulated underline the 
usability and effectiveness of various forms of technology-aided programs to help 
persons with intellectual and multiple disabilities pursue functional objectives. 
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This encouraging picture can be taken as an important piece of evidence and pro-
vide essential guidelines for daily contexts dealing with the education and care 
of these persons. It can also be viewed as a basis for new research in the area. 
Such research could tackle a number of questions left unanswered by the stud-
ies so far carried out. For example, while a number of microswitch devices have 
been assessed to detect minimal responses, additional efforts are required to find 
new solutions to help those persons who are considered unable to benefit from cur-
rently available microswitch technology (Lancioni et al. 2013b, d, 2014c, e; Leung 
and Chau 2010; Lui et al. 2012).

The use of SGDs to promote active communication has been shown to be 
highly useful and has also attracted a sizeable body of research. New research 
could be directed at two specific issues. The first issue concerns the evaluation of 
additional forms of technology and/or of representations of the request items. For 
example, one could imagine that the use of video clips are likely to be more illus-
trative than static pictures for some participants and thus more helpful for them to 
start making requests (Mechling and Gustafson 2009). Similarly, SGDs in which 
the requests are represented by small object replicas could be evaluated to help 
persons who are affected by blindness in addition to intellectual disabilities. The 
second issue concerns ways of making the technology consistently available and 
the communication of the person involved in the program plausible throughout the 
day (Sigafoos et al. 2014a, b).

While independent orientation and travel can be seen as a valuable educational 
objective by itself, the possibility of combining this objective with functional 
occupation might be seen as an important goal. Accordingly, research aimed at 
assessing technology-aided programs that combine ways to help the persons make 
their travel functional for the performance of daily activities or other forms of 
occupational engagements could be encouraged (Lancioni et al. 2013b).

The value of technology and technology-aided programs cannot be measured 
only in terms of whether they are effective to produce changes in the participants’ 
behavior. Two other relevant measures would be (a) the participants’ level of satis-
faction with (or preference for) those resources and (b) the level of support/approval 
provided to those resources by parents, staff, and service providers (Callahan et al. 
2008; Lancioni et al. 2013b; Luiselli et al. 2010; Tullis et al. 2011). Research on 
these two measures would be considered highly desirable and even warranted.
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Body-focused repetitive behaviors, including skin picking, skin biting, nail bit-
ing, hair pulling, mouth chewing, thumb and finger sucking, and lip biting, are 
behaviors that involve repetitive movements centered around the body (Teng et al. 
2002). These behaviors have the potential to be health and life threatening, pro-
ducing consequences such as infection, scarring, and other tissue damage (Woods 
et al. 2001). Skin picking may cause infections that require treatment by antibi-
otics and tissue damage that requires skin grafts (Odlaug and Grant 2008). Hair 
pulling may result in serious health complications including hair follicle dam-
age, carpal tunnel syndrome, and even gastrointestinal and dental problems when 
the hair is pulled and subsequently consumed (Rapp et al. 2000a, b; Woods et al. 
2006). Dental problems can also result from body-focused repetitive behaviors 
such as nail biting, thumb sucking, mouth chewing, and lip biting (Snorrason and 
Woods 2014; Teng et al. 2002). Not only can body-focused repetitive behaviors 
produce physical harm, but they also correlate with social distress, stigmatiz-
ing perceptions, and lower levels of self-esteem (Joubert 1993; Long et al. 1998; 
Snorrason and Woods 2014). Body-focused repetitive behaviors occur in people 
who are typically-developing and people with intellectual and developmental disa-
bilities (IDD) (Lang et al. 2009). Some studies indicate that there is a higher prev-
alence among people with intellectual disabilities (Didden et al. 2007; Lang et al. 
2009; Long et al. 1998).

One of the most effective treatments for decreasing and eliminating body-
focused repetitive behaviors in a typical population is habit reversal (Miltenberger 
et al. 1998a, b; Woods and Miltenberger 1995). Habit reversal was developed as a 
treatment package for nervous habits and tics (Azrin and Nunn 1973). The original 
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procedures included awareness training, competing response practice, habit con-
trol motivation, and generalization training (Azrin and Nunn 1973). Awareness 
training for nervous habits involves response description in which the client 
describes and discusses the unique topography of the habit behavior with the ther-
apist. The next step, response detection, involves practice recognizing when the 
behavior occurs until the client reliably detects each occurrence. An early warn-
ing procedure may also be used which requires the client to practice recognizing 
the earliest movements of the behavior. The client may also be exposed to situ-
ation awareness training in which he or she recalls common situations in which 
the behavior typically occurs. Competing response practice begins with the iden-
tification and selection of a response that is incompatible with (competes with) 
the habit behavior. The client then practices the competing response and engages 
in the competing response for a few minutes contingent on the occurrence of the 
habit behavior. Once the competing response is practiced contingent on the behav-
ior or anticipation of the behavior in treatment sessions, the client is instructed to 
use the competing response to control the habit behavior outside of the treatment 
sessions. Habit control motivation typically includes a habit inconvenience review 
and social support. Habit inconvenience review highlights how the client’s habit 
has inconvenienced the client or impaired his or her functioning and well-being. 
In social support, family or friends of the client are encouraged to prompt the use 
of the competing response, praise the client’s use of the competing response, and 
praise the client’s improved appearance or lifestyle as a result of using the compet-
ing response. Finally, generalization training is incorporated into the habit reversal 
procedure to ensure that treatment effects will be demonstrated in the client’s natu-
ral environment.

Although the multi-component habit reversal procedure was shown to be 
effective in a number of early studies (Azrin et al. 1980a, b, 1982), researchers  
subsequently evaluated more simplified forms of the procedure (Miltenberger 
et al. 1998a, b). Simplified habit reversal, consisting of awareness training and 
competing response training, has successfully decreased and eliminated several 
habit behaviors in children and adults (Azrin and Peterson 1989; Miltenberger and 
Fuqua 1985; Miltenberger et al. 1985; Ollendick 1981; Woods and Miltenberger 
1995). However, research suggests that habit reversal or simplified habit reversal 
(hereafter just called habit reversal) may be an ineffective treatment for people 
with IDD (Miltenberger et al. 1998a, b) because some of the components of habit 
reversal may require a higher level of functioning or motivation to be successfully 
completed. In particular, the competing response component is a self-management 
procedure that must be implemented contingent on the habit behavior across the 
client’s day without direct intervention by staff or parents. In addition, the success 
of the competing response component is predicated on the success of awareness 
training and the client’s motivation to decrease the habit behavior. Although habit 
reversal may be ineffective for persons with IDD due to limited skills or motiva-
tion, habit reversal may be an effective intervention for people with IDD if it is 
modified or supplemented with additional procedures (Cavalari et al. 2013; Conlea 
and Klein-Tasman 2013). Efforts to implement habit reversal procedures with 
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individuals with intellectual disabilities typically require supplemental interven-
tion components such as prompting, differential reinforcement, and response cost 
(Cavalari et al. 2013; Long et al. 1999; Miltenberger et al. 1998a, b). In addition, 
given the limited success of habit reversal, other behavioral interventions have 
been evaluated for habit behaviors exhibited by individuals with intellectual dis-
abilities. This chapter will highlight research findings on interventions for treating 
body-focused repetitive behaviors and recommend best practices for clinical treat-
ment with people with intellectual disabilities.

Function of Body-Focused Repetitive Behaviors

Identifying the function of problem behavior is important and often necessary for 
deciding on best treatment practices. Functional treatments, those that address the 
antecedents and consequences maintaining the problem behavior, are typically the 
most successful in achieving desired behavioral outcomes. Furthermore, they are 
comprised of positive practices rather than aversive procedures (e.g., Kurtz et al. 
2003; Neef and Iwata 1994; Pelios et al. 1999). Rapp et al. (2000a, b) suggest that 
identifying the conditions under which habit behaviors are likely to occur contrib-
utes to development or selection of an intervention most likely to be effective, par-
ticularly with individuals with IDD whom may not respond to interventions (habit 
reversal) used with a typically developing population. Studies that have conducted 
functional analyses for various habit behaviors have determined that the function 
is commonly automatic reinforcement (Cowdery et al. 1990; Deaver et al. 2001; 
Ellingson et al. 2000; Miltenberger et al. 1998a, b; Rapp et al. 1999, 2000a, b; 
Roscoe et al. 2013). The majority of studies evaluating treatments for body-focused 
repetitive behaviors that do not conduct a functional analysis rely on the assump-
tion that the behavior is automatically reinforced from the outcome of other func-
tional assessment strategies (e.g., Lang et al. 2009; Radstaake et al. 2011; Rapp 
et al. 2000a, b). When a behavior is automatically reinforced, it produces a rein-
forcing consequence directly (not mediated by other individuals) that strengthens 
and maintains that behavior (Miltenberger 2016). Behaviors maintained by auto-
matic reinforcement tend to be more difficult to treat because you cannot directly 
modify the contingencies maintaining the behavior and the reinforcement for 
engaging in the behavior is constantly available because it results directly from 
the behavior rather than the actions of others (Piazza et al. 2000). Interventions 
for automatically reinforced behaviors may involve sensory extinction, achieved 
by masking the stimulation produced by the behavior, or matching the stimulation 
produced by the behavior with a more appropriate reinforcer delivered in a noncon-
tingent reinforcement or differential reinforcement procedure (Miltenberger 2016).

Some studies evaluating the effects of particular interventions on body-focused 
repetitive behaviors suggest that, with the availability of strong reinforcement, 
addressing the automatic reinforcement function of the behavior may not be neces-
sary. For example, Cowdery et al. (1990) evaluated the effects of a token economy 
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combined with a differential reinforcement of other behavior (DRO) schedule on 
the self-injurious skin-picking behavior of a 9-year-old boy. Although the sub-
ject, Jerry, was not diagnosed with an intellectual disability, he was determined 
to have low-normal range intelligence and was frequently hospitalized due to the 
extent of his skin picking and severity of resulting tissue damage. After determin-
ing Jerry’s skin-picking to be maintained by automatic reinforcement, a DRO and 
token reinforcement system was implemented due to the impracticality of imple-
menting interventions involving sensory extinction or matched stimulation for the 
severe behavior. Jerry earned one penny contingent on each interval in which he 
did not engage in skin picking while alone in a room with no play activities or tan-
gibles available. Additionally, after the reversal phase, if Jerry earned all five avail-
able pennies in a session, he also earned a bonus nickel. Coins were exchanged 
for reinforcing activities or items following the conclusion of each session. The 
DRO intervals were gradually increased from 2 min to 30 min throughout the 
study. Results indicated that DRO and token reinforcement decreased Jerry’s skin 
picking to zero or near zero levels across increasing session durations. This study 
suggests the potential effectiveness of differential reinforcement as an intervention 
for body-focused repetitive behaviors using reinforcement that is not functionally 
related to the behavior of concern.

Despite the finding that interventions for body-focused repetitive behaviors 
may be effective even if they do not address the antecedents and consequences 
maintaining the behavior, it is nonetheless prudent to conduct a functional assess-
ment before deciding on intervention. A functional assessment will identify or rule 
out social reinforcement for the behavior. If the behavior is shown to be main-
tained by social reinforcement, interventions addressing the social contingencies 
maintaining the behavior would be warranted. If the behavior is not maintained by 
social reinforcement, functional analysis procedures to identify the nature of the 
stimulation reinforcing the behavior would be warranted. Functional interventions 
might then involve masking the stimulation maintaining the behavior (sensory 
extinction) or providing matched stimulation noncontingently or as a reinforcer for 
alternative behavior (e.g., Rapp et al. 1999, 2000a, b).

Research Findings

A variety of interventions have been evaluated for body-focused repetitive behav-
iors exhibited by individuals with disabilities. These interventions include dif-
ferential reinforcement (with and without response cost), response interruption, 
redirection, and prevention, punishment, and an awareness enhancement device.
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Differential Reinforcement

Differential reinforcement involves providing a reinforcer for a desirable behav-
ior or for the absence of the problem behavior while withholding reinforcement 
for the problem behaviors (Miltenberger 2016). Interventions utilizing differential 
reinforcement may be effective in decreasing health-threatening habit behaviors 
for people with intellectual disabilities when used alone or combined with habit 
reversal. Long et al. (1999) evaluated the effects of habit reversal and habit rever-
sal combined with other interventions on the oral-digital habit behaviors (i.e., 
nail-biting, finger sucking) of four individuals with intellectual disabilities. The 
other interventions included remote prompting, differential reinforcement of nail 
growth, and differential reinforcement of zero responding (DRO) or differential 
reinforcement of alternative behaviors (DRA) with response cost. Remote prompt-
ing involved the investigator observing the participant through a one-way mirror 
and verbally prompting the participant through an intercom system to engage in 
a competing response when the participant was observed to be engaging in his 
target behavior. Differential reinforcement of nail growth involved distribution 
of $5 contingent upon healthy fingernail conditions and uniform nail growth or 
maintenance of length. In the DRA/DRO and response cost procedure, the par-
ticipants were instructed not to engage in their target behaviors while the inves-
tigator left the room. At the end of a 30-s interval, the investigator delivered one 
dime or piece of candy if the participants did not engage in the target behavior  
(as observed through an observation window) and three dimes or pieces of candy 
if the participants were executing a competing response when the experimenter re-
entered the room. Whenever a participant engaged in a target behavior, the inves-
tigator entered the room, prompted the competing response, removed a dime or 
piece of candy, and reset the interval timer. The interval was increased by 60 s fol-
lowing the delivery of each reinforcer.

Habit reversal consisted of awareness training, competing response training, 
and social support. Modifications were made to enhance the effectiveness of habit 
reversal for the participants. In one modification, awareness training was supple-
mented with a game in which the participants indicated when the experimenters 
engaged in approximations of their target behaviors. In another modification, the 
experimenters pushed against the participants’ arms while they approximated their 
target behaviors to enhance their awareness of the movements. Despite these proce-
dural modifications, results indicated that habit reversal combined with additional 
contingencies was more effective than habit reversal alone for all participants. Long 
et al. (1999) offer a couple explanations for the ineffectiveness of habit reversal. 
First, a lack of reinforcement in the participants’ natural environments to maintain 
their use of the competing responses may have accounted for the failure. Second, 
the individuals may have been insensitive to social stigma or other negative conse-
quences that may have occurred contingent on their habit behaviors. These poten-
tial factors are important to consider when selecting a treatment for body-focused 
repetitive behaviors exhibited by individuals with intellectual disabilities.
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Other studies support the use of differential reinforcement (DRA and DRO) 
for the reduction of body-focused repetitive behaviors (e.g., Cavalari et al. 2013; 
Cowdery et al. 1990; Lang et al. 2009; Radstaake et al. 2011; Rapp et al. 2000a, b; 
Roscoe et al. 2013). In treating body-focused repetitive behaviors, DRA may involve 
the manipulation of a small toy or other tangible item that is available non-contin-
gently (Cavalari et al. 2013; Radstaake et al. 2011). Cavalari et al. (2013) employed 
a token economy with an adolescent diagnosed with autism who engaged in self-
injurious skin picking on her hands and arms. The token economy consisted of red 
and blue tokens that could be redeemed for preferred leisure activities. The partici-
pant received a red token contingent upon each 15-min interval in which she did not 
engage in skin picking and independently manipulated fidget toys that were avail-
able non-contingently at her desk in her classroom. She earned a blue token follow-
ing each 15-min interval in which she engaged in skin picking and manipulated the 
fidget toys immediately following prompting from staff. The authors referred to the 
use of fidget toys as a competing response because it was an incompatible behavior 
to skin picking. In a treatment fading phase, the interval for token reinforcement was 
increased to 30 min, the fidget toys were removed, and the staff provided praise for 
“calm hands” when the participant was not engaging in skin picking and ignored 
instances of skin picking. Fewer instances of skin picking were observed during this 
intervention and the results maintained during treatment fading and months follow-
ing the intervention as reported by staff.

Radstaake et al. (2011) also utilized differential reinforcement with an adoles-
cent with Prader-Willi syndrome and mild to moderate intellectual disability who 
engaged in skin picking. She was exposed to two alternative behaviors to skin 
picking which the authors refer to as differential reinforcement of incompatible 
behavior (DRI) and DRA. The DRI behaviors were squeezing a small toy with 
both hands and completing a puzzle. The DRA behavior was requesting lotion to 
apply to her skin. Caregivers prompted the incompatible and/or alternative behav-
ior contingent upon occurrences of skin picking, situations in which skin picking 
had previously been observed, and when the participant reported feeling com-
pelled to pick her skin. Meetings with the authors were also arranged throughout 
the study to rehearse the alternative behaviors and evaluate the condition of her 
wounds caused by skin picking. Additional praise and small tangible reinforcers 
were available for attending meetings and more preferred reinforcers were avail-
able for noticeable healing of wounds and absence of new wounds. To establish 
the effectiveness of the procedure, outside observers categorized pictures of the 
participant’s skin from the beginning to the end of the study into a correct time-
line (i.e., before treatment, after treatment). Results indicated that the differential 
reinforcement treatment successfully reduced skin picking and increased healing 
of wounds.

For body-focused repetitive behaviors that involve one’s hands and fin-
gers, such as skin picking, hair pulling, or hand mouthing, manipulating a toy 
or item with both hands is not only a behavior that is an alternative to the habit, 
but also a behavior that is incompatible with the habit. In one case, Ladd et al. 
(2009) reduced self-injurious skin picking in a young girl with autism using only 
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noncontingent access to toys during times in which skin picking was likely to 
occur. The authors attribute the behavioral reduction to the alternative source of 
sensory stimulation provided by the toys or to the incompatibility between skin 
picking and manipulating the toys. Similarly, Realon et al. (1995) reduced self-
injurious hand mouthing in an adolescent with a profound intellectual disability 
simply by providing access to preferred leisure items.

Interventions using differential reinforcement typically require implementation 
by others who monitor the target behavior and provide the reinforcer contingent 
on an alternative behavior or on the absence of the problem behavior. However, 
Tiger et al. (2009) demonstrated maintenance of treatment effects with an indi-
vidual diagnosed with Asperger syndrome who engaged in self-monitoring of 
DRO contingencies for his severe skin picking. After a therapist-monitored DRO 
intervention reduced skin picking to 0 % of intervals, the participant maintained 
the behavioral reduction by successfully monitoring session intervals, identify-
ing occurrences and nonoccurrences of skin picking, and delivering reinforcement 
according to his token economy. The results of this study indicate the potential 
for self-monitoring and differential reinforcement to be used by people with intel-
lectual disabilities who engage in body-focused repetitive behaviors. However, the 
self-managed intervention was used with one individual with Asperger syndrome, 
so more research is needed to establish the generality of this type of intervention 
for individuals with varying types and levels of disabilities.

The success of differential reinforcement suggests that it may be an effective 
and acceptable treatment for reducing body-focused repetitive behaviors in indi-
viduals with intellectual disabilities. Differential reinforcement presents oppor-
tunities to use a positive approach to reduce these potentially health-threatening 
behaviors. If not employed as a stand-alone procedure, differential reinforcement 
should be a component of any other intervention for body-focused repetitive 
behaviors in individuals with disabilities.

Response Interruption, Redirection, and Prevention

Response interruption, redirection, and prevention have been used to decrease sev-
eral types of behaviors including body-focused repetitive behaviors in people with 
IDD (Lydon et al. 2013). Response interruption and redirection are commonly 
used to treat stereotypies maintained by automatic reinforcement, but these pro-
cedures may also be useful for treating body-focused repetitive behaviors that are 
maintained by automatic reinforcement. Response interruption involves stopping a 
response someone is engaging in by physically blocking it with a body part (e.g., 
the hands) and response redirection involves physically prompting an alternative 
response (Lydon et al. 2013). Response prevention involves preventing a behavior 
before it occurs through physical restraint or physical barriers (Van Houton and 
Rolider 1984). In the case of body-focused repetitive behaviors, response preven-
tion typically involves the application of some device, equipment, or garment as 
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a physical barrier to the body part used to engage in the behavior (e.g., Deaver 
et al. 2001; Maguire et al. 1995). For example, Deaver et al. (2001) used response 
prevention when they placed thin cotton mittens on a preschool child’s hands to 
prevent her from engaging in hair pulling during nap times. After first conducting 
a functional analysis and ruling out social reinforcement for the behavior, Deaver 
et al. implemented the response prevention intervention at home and at daycare 
(see Fig. 6.1). The use of mittens eliminated hair twirling (the precursor to hair 
pulling) each time it was implemented at nap time in the preschool and bedtime 
in the home. In another example, Rapp et al. (2000a, b) used a hand splint to pre-
vent hair pulling by an adolescent with intellectual disability in the evening when 
she was in bed. Although response interruption and DRO implemented by the 
mother were effective during the day, because the mother was not able to imple-
ment the procedure while the client was in bed, the response prevention procedure 
was used. This example illustrates the use of response prevention as an adjunct to 
other behavioral intervention procedures that is used only when the caregiver can-
not implement the other procedure during specified time periods. More intrusive 
response prevention interventions have also been used for severe behaviors, such 
as shaving an individual’s head to prevent hair pulling (Barrett and Shapiro 1980).

Response prevention might function by eliminating or attenuating the sen-
sory stimulation that comes from certain body-focused repetitive behaviors and, 
therefore, may be a functional intervention if the behaviors are in fact maintained 
by automatic reinforcement. For example, Rapp et al. (1999) showed that a latex 
glove placed on the hand of a young woman who pulled her hair decreased hair 
pulling and hair manipulation maintained by sensory stimulation. In this case, the 
latex glove masked the sensory stimulation produced by hair manipulation and 
thus functioned as sensory extinction. As seen in Fig. 6.2, wearing the latex glove 
eliminated hair pulling (top panel) and hair manipulation (bottom panel). Although 
response prevention, interruption, and redirection may address the automatic rein-
forcement function of some body-focused repetitive behaviors, these procedures 
might also result in behavior reduction through a punishment process. In one 
study examining chronic trichotillomania in a woman with a profound intellec-
tual disability, the authors used response interruption (referred to by the authors as 
response correction), which involved a therapist holding the woman’s hands by her 
side or in her lap for 5 s contingent on occurrences of hair pulling or manipulation 
(Maguire et al. 1995). This procedure is similar to those used in other studies with 
body-focused repetitive behaviors such as self-injurious hand-mouthing (Rapp 
et al. 2000a, b; Turner et al. 1996). Although the response interruption procedure 
decreased the behavior, Maguire et al. (1995), showed that an intervention using 
response prevention, placing mitts on the woman’s hands contingent on occur-
rences of the target behaviors, was more successful than the response interruption 
procedure.

In the literature, response interruption, redirection, or prevention have typi-
cally been combined with other procedures such as differential reinforcement  
(e.g., McEntee et al. 1996; Rapp et al. 2000a, b). Rapp et al. (2000a, b) imple-
mented response interruption (RI) and differential reinforcement (DRO) for a 
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Fig. 6.1  The percentage of session time with hair twirling during the functional analysis  
(top panel). The percentage of session time with hair twirling during baseline and treatment  
conditions in the home (middle panel) and day care settings (bottom panel)
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woman with intellectual disabilities after wrist weights and non-contingent appli-
cation of a glove failed to decrease her hair pulling and hair manipulation over 
several sessions. Response interruption involved the therapist holding the partici-
pant’s arm at her side for 20 s contingent on hair pulling. Differential reinforce-
ment involved the therapist praising the participant’s lack of hair pulling on a 
resetting interval schedule that was gradually increased from 30 s to 10 min. The 
RI and DRO intervention immediately decreased hair pulling and hair manipula-
tion to zero or near zero levels. Furthermore, the treatment effects maintained for 
several sessions and maintained when the participant’s mother implemented the 
intervention in the home.

The findings from the literature suggest that multi-component interven-
tions including some combination of response interruption, response redirection, 
response prevention, and differential reinforcement is effective for decreasing 
body-focused repetitive behaviors. However, the lack of component analyses eval-
uating individual treatment components leads to uncertainty concerning the util-
ity of any one procedure as a treatment for body-focused repetitive behaviors. We 
believe an initial evaluation of one of the individual treatment components such 
as response interruption or redirection may be warranted before moving to multi-
component interventions that require more effort and time to implement. If the 
individual treatment component is proven effective, additional procedures can be 
avoided and if proven ineffective, additional procedures can be added.

Fig. 6.2  The percentage of session time the participant engaged in hair pulling (top panel) and 
hair manipulation (bottom panel) while alone, while wearing the latex glove, and when free hairs 
were available
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Punishment

Punishment is characterized by a reduction in a behavior when a particular con-
sequence follows the behavior (Miltenberger 2016). The two variations of pun-
ishment include positive punishment, in which an aversive stimulus is presented 
following the behavior, or negative punishment, in which a reinforcing stimulus 
is removed following the behavior (Miltenberger 2016). Various forms of punish-
ment have been used to reduce body-focused repetitive behaviors in individuals 
with IDD (e.g., Altman et al. 1978; Barmann and Vitali 1982; Barrett and Shapiro 
1980; Corte et al. 1971; Gross et al. 1982).

One form of punishment that has been used to decrease body-focused repetitive 
behaviors is facial screening. Facial screening utilizes the brief application of a bib 
to cover an individual’s face contingent on the problem behavior. Barmann and 
Vitali (1982) evaluated the effectiveness of facial screening in the treatment of hair 
pulling exhibited by three young children with intellectual disabilities. The use of 
the bib in the intervention did not restrict the children’s breathing and was con-
sidered to be an acceptable and ethical intervention by the caregivers. The results 
indicated that the facial screening procedure decreased hair pulling to zero for all 
three children. Furthermore, hair pulling remained at zero across several months 
for all three children and maintained in an additional school setting for the two 
children who were in school. Parental reports for two of the children also indicated 
that tissue damage and bald spots previously resulting from the hair pulling had 
healed. Because it involves the response-contingent presentation of a stimulus and 
a subsequent decrease in behavior, facial screening would be considered a form of 
positive punishment.

Overcorrection is another form of positive punishment that has been used to 
decrease body-focused repetitive behaviors. In the overcorrection procedure 
an effortful response is prompted contingent upon the occurrence of a problem 
behavior (Miltenberger 2016). In the literature on body-focused repetitive behav-
iors exhibited by individuals with IDD, successful examples of overcorrection 
include an oral hygiene procedure involving teeth and gum brushing with antisep-
tic solution for chronic hand mouthing (Foxx and Azrin 1973) and a hair brush-
ing procedure for hair pulling (Barrett and Shapiro 1980). Because overcorrection 
requires an effortful response that is related to the topography of the undesired 
behavior or the effect of the behavior on the environment, it might be seen as an 
acceptable form of punishment. Other positive punishment procedures for body-
focused repetitive behaviors, such as contingent aromatic ammonia and electric 
shock (Altman et al. 1978; Corte et al. 1971), may not be deemed as acceptable. 
Although Corte et al. (1971) showed that contingent electric shock eliminated self-
injurious body-focused repetitive behaviors in individuals with IDD, shock is gen-
erally seen as an unacceptable or even unethical procedure and thus unlikely to 
be used in contemporary practice (Miltenberger et al. 1989). Altman et al. (1978) 
used contingent aromatic ammonia to reduce hair pulling in a young girl with cer-
ebral palsy, and finger biting in a young boy with a moderate intellectual disability. 
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The procedure involved waving an open ammonia capsule near the participant’s 
nose contingent on the problem behavior. Altman et al. found the procedure to 
be effective in reducing the young girl’s hair pulling across several settings when 
applied for 3 s and in reducing the young boy’s finger biting when applied for 1 s. 
These results suggest that varying durations of contingent ammonia exposure may 
be effective in decreasing body-focused repetitive behaviors. However, similar to 
the use of shock as an intervention, the use of aromatic ammonia is likely to be 
judged unacceptable in contemporary practice. If even considered at all, the use of 
such a procedure would be reserved for dangerous and intractable body-focused 
repetitive behavior.

Similar to other interventions used to treat body-focused repetitive behaviors, 
punishment has been used in combinations with other procedures such as differ-
ential reinforcement (Altman et al. 1978; Gross et al. 1982). For example, Gross 
et al. (1982) evaluated the effects of two combination interventions on the hair 
pulling in a young boy with cerebral palsy and intellectual disability. These inter-
ventions were overcorrection and facial screening, each combined with differential 
reinforcement of other behavior (DRO). In both procedures, praise was delivered 
contingent upon each 10-s period that passed with no instances of hair pulling. In 
the DRO and overcorrection procedure, the therapist raised the boy’s arms above 
his head and in front of his body for 2 min contingent upon each occurrence of 
hair pulling. During the DRO and facial screening procedure, a bib was placed 
on the boy’s face for 15 s contingent upon each occurrence of hair pulling. Gross 
et al. found that both interventions decreased the participant’s hair pulling but that 
the facial screening procedure was more effective. Furthermore, as the hair pulling 
decreased to near zero, the child engaged in more appropriate play and partici-
pated more in academic activities. In addition, the tissue damage from hair pulling 
healed by the 6-week follow-up period.

Without a component analysis, only inferences can be made about critical treat-
ment components in studies that utilize a combination of procedures. When treat-
ing behavioral excesses that are particularly harmful or health threatening such as 
body-focused repetitive behaviors that cause serious tissue damage, it is typically 
in the best interest of the client to treat the behavior as effectively and efficiently 
as possible, which may supersede the need to evaluate individual treatment com-
ponents. Therefore, results from these studies demonstrate effective treatments but 
do not demonstrate a functional relationship between one component and behavio-
ral reduction.

Awareness Enhancement Device

The awareness enhancement device (AED) is an electronic device designed by Rapp 
et al. (1998) that emits a tone contingent upon proximity of one’s hand to one’s 
head. Failure of habit reversal to decrease hair pulling and hair manipulation exhib-
ited by a woman with an intellectual disability led to the development of the AED. 
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The purpose of the AED was to increase awareness of the occurrence of her tar-
get behaviors, prompt the use of a competing response (folding her arms across her 
chest), and provide an aversive auditory stimulus that functioned as positive punish-
ment. The woman was taught to use her competing response for hair pulling when 
the tone from the AED sounded. The AED emitted the tone contingent upon her 
hand moving within 6 in of her head. When the AED was activated, the woman’s 
hair pulling and manipulation immediately decreased to near zero and subsequently 
maintained at zero or near zero levels.

Other studies have demonstrated similar effects using the AED with thumb 
sucking (Stricker et al. 2001) and finger sucking (Ellingson et al. 2000). One study 
used the AED to reduce the finger sucking of a young girl diagnosed with atten-
tion deficit disorder and found that the AED alone did not eliminate finger suck-
ing (Stricker et al. 2003). However, the addition of a remote-controlled buzzer to 
the AED and an increase in the decibel level of the buzzer immediately reduced 
finger sucking to zero and maintained zero or near zero levels of finger sucking in 
the weeks following treatment. As seen in Fig. 6.3, following baseline and a phase 
in which the child wore the AED without it being activated (Inactive AED), the 
use of the AED did not decrease the behavior (active AED). Once the additional 
buzzer was added (Active AED prime), finger sucking decreased to low levels.

As the name implies, the tone emitted by the AED enhances awareness of the 
target behaviors as they occur. If the participant has learned a competing response, 
the tone may then prompt the use of the competing response. The tone emitted  

Fig. 6.3  The percentage of session time the participant engaged in finger sucking during base-
line (BL), inactive AED, active AED, and active AED prime conditions
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by the AED may also function as a positive punisher for the precursor movement 
of the behavior, making the habit behavior less likely to occur. In addition, moving 
the hand away from the head may be negatively reinforced by the termination of 
the tone (Rapp et al. 1998). Regardless of its function, the AED appears to be an 
effective treatment for reducing health-threatening body-focused repetitive behav-
iors, and shows promise for individuals with intellectual disabilities. Himle et al. 
(2008) maintain that being aware of the precursor movements to habit behaviors, 
the situations in which habit behaviors are likely to occur, and the functions of 
habit behaviors are necessary for habit reversal to be successful. This emphasis 
on the importance of awareness may be one explanation for the ineffectiveness of 
habit reversal with individuals with intellectual disabilities. In addition, it suggests 
that an automated intervention such as the AED that does not require awareness 
of the behavior, or a skill set needed to implement a competing response, or the 
presence of a care giver to implement contingencies, may be desirable intervention 
for body focused repetitive behaviors exhibited by individuals with IDD. More 
research is warranted to establish the effectiveness and generality of the AED as a 
stand-alone procedure and as an adjunct to habit reversal for individuals with IDD.

Practice Recommendations

So far we have described five evidence-based practices that have been used to 
treat body-focused repetitive behaviors in individuals with intellectual disabilities: 
habit reversal, differential reinforcement, response interruption, redirection, or 
prevention, punishment, and the awareness enhancement device. These interven-
tions have been proven to be effective to some extent in reducing or eliminating 
body-focused repetitive behaviors with this population. This section will review 
these interventions and offer recommendations for treatment selection in clinical 
practice.

Habit reversal is one of the most effective treatments for nervous habits and 
tics in individuals without disabilities (Miltenberger et al. 1998a, b; Woods and 
Miltenberger 1995). Habit reversal facilitates increased awareness of the undesired 
behavior and the use of competing responses to replace the undesired behavior 
(Azrin and Nunn 1973). Unfortunately, research suggests that habit reversal is not 
generally effective for individuals with IDD (e.g., Rapp et al. 1998). The limited 
effectiveness of habit reversal for people with IDD may be due to a lack of rein-
forcement in the natural environment for use of competing responses, a lack of 
motivation to decrease habit behaviors, or difficulty becoming aware of the unde-
sired behaviors (Long et al. 1999). Habit reversal may be successful in reducing 
body-focused repetitive behaviors if the client is motivated to change his or her 
behavior and is affected by social consequences of the behavior. Motivation to 
change is likely a product of the inconvenience, stigma, or unpleasant social con-
sequences of the behavior. If a client with IDD does not experience these events or 
is not affected by these events, the client is not likely to be motivated to change the 
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behavior because decreasing the behavior does not function as a reinforcer. Long 
et al. (1999) found that habit reversal was most successful for a man diagnosed 
with mild intellectual disability who expressed displeasure with the appearance 
of his fingernails due to fingernail biting. This man also reported previous self-
initiated attempts to stop biting his fingernails. Although additional contingencies 
were needed to eliminate his fingernail biting, habit reversal reduced the amount 
of time he engaged in the behavior. It may be beneficial to utilize habit reversal in 
a clinical setting if the client expresses motivation to stop his or her habit behavior. 
When appropriate, habit reversal is a desirable intervention because once the com-
peting response is learned, the client can implement the competing response in his 
or her natural environment without external contingencies from therapists or car-
egivers. Habit reversal may promote functional independence, which is in the best 
interest of individuals receiving treatment. However, more research is needed to 
determine when habit reversal may be effective with individuals with intellectual 
disabilities and which adjunct procedures may enhance its effectiveness.

Differential reinforcement has been used in several studies to treat body-
focused repetitive behaviors in individuals with IDD (e.g., Cavalari et al. 2013; 
Cowdery et al. 1990; Lang et al. 2009; Radstaake et al. 2011; Rapp et al. 2000a, b; 
Roscoe et al. 2013). It has been used alone and in conjunction with other interven-
tions such as habit reversal. Differential reinforcement may take different forms 
including DRA, DRI, or DRO. Differential reinforcement may also be modified 
for specific uses related to the behavior, such as differential reinforcement of 
nail growth used for clients who engage in finger biting (e.g., Long et al. 1999). 
Differential reinforcement uses principles of positive reinforcement to increase the 
desired behavior and extinction to decrease the undesired behavior. Differential 
reinforcement is both an effective and acceptable treatment. In addition, there are 
opportunities to incorporate the client’s preferences and choices into treatment 
through the selection of reinforcers for desired behaviors and through the selection 
of alternative or incompatible behaviors to be reinforced (Radstaake et al. 2011). 
Consideration of a client’s preferences and choices is desirable when developing 
an intervention that will generalize to the client’s natural environment.

Although differential reinforcement has several advantages, one disadvantage 
may be that it can be difficult to implement. Differential reinforcement typically 
requires implementation by others who are responsible for observing the cli-
ent, delivering the appropriate reinforcer contingent upon occurrences of desired 
behavior or non-occurrence of the target behavior, and withholding the reinforcer 
contingent upon occurrences of the target behavior. The monitoring requirements 
may involve an unacceptably high level of response effort for those implementing 
the intervention, which is important to consider especially, when treatment must 
be implemented by parents, teachers, or staff. Self-monitored and self-managed 
differential reinforcement may be a viable alternative to traditional differential 
reinforcement procedures; however, more research is needed to determine if it is 
effective with individuals with varying levels of intellectual disabilities.

Response interruption, redirection, and prevention are interventions that involve 
interrupting the behavior early in the sequence, redirecting to a desired alternative 
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behavior, and preventing undesirable behaviors through the application of physi-
cal restraints or barriers on the body. These methods have been used alone and 
combined with differential reinforcement to reduce body-focused repetitive behav-
iors such as hand mouthing, hair pulling, and hair manipulation. Although not 
considered functional interventions that address the reinforcing consequence for 
the behavior, response prevention may be functional if it masks the reinforcing 
stimulation arising from the behavior and response redirection may be functional 
if the client is directed to manipulate stimuli that are matched to the stimula-
tion produced by the repetitive behavior (e.g., Rapp et al. 1999) Only one study 
directly addressed the automatic reinforcement function of body-focused repetitive 
behavior (hair pulling) by masking the stimulation through the use of latex gloves 
(Fig. 6.2) and providing stimuli for the client to manipulate that were matched to 
the stimulation arising from hair pulling (Rapp et al. 1999). Figure 6.2 shows the 
effects of providing matched stimulation on hair pulling and hair manipulation. 
When the client had “free hair” she no longer pulled her hair and manipulated the 
free hair instead of pulling hair and manipulating it.

The difficulty associated with the requirement of continuously monitoring a 
client’s behavior when using differential reinforcement also arises with response 
interruption and redirection, in which the implementer must continuously observe 
the client in order to interrupt and redirect the behaviors when they occur. This 
difficulty could present a disadvantage to using response interruption and redi-
rection with body-focused repetitive behaviors. However, response prevention in 
the form of applying gloves or splints to the hands of clients engaging in hand 
mouthing or hair pulling decreases the behaviors through simple barriers or in 
some cases by addressing the sensory stimulation function. Furthermore, because 
it does not require social mediation, it is a procedure that can be used when staff 
cannot be continuously present with the client or when the client is alone (Deaver 
et al. 2001; Rapp et al. 2000a, b). The use of response prevention devices such as 
gloves or hand splints should be discussed with the caregivers (as should any inter-
vention) to establish the acceptability of the procedure. Furthermore, a treatment-
fading plan should be developed with the goal of eliminating the use of the barrier 
devices.

Another intervention that does not require implementers to be continuously 
present in the environment with the client is the Awareness Enhancement Device 
(AED). As described previously, the AED is an electronic device that emits a tone 
when the wearer moves a hand towards his or her head (it could be programmed 
to include other body parts or locations as well). Results from the few studies that 
have evaluated the effectiveness of the AED indicate that it reduces body-focused 
repetitive behaviors including hair pulling and thumb sucking by individuals with 
intellectual disabilities (Rapp et al. 1998; Stricker et al. 2001). The AED promotes 
acquisition of a replacement behavior, which is negatively reinforced by termina-
tion of the buzzer, while decreasing the undesired behavior through positive pun-
ishment without a caregiver or staff member being present to monitor the behavior 
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and implement an intervention (Rapp et al. 2000a, b). The AED is a promising 
intervention for reducing body-focused repetitive behaviors in individuals with 
intellectual disabilities. More research is needed that evaluates the effects of the 
AED across multiple types of health-threatening behaviors and individuals with 
varying disabilities. The AED enhances awareness of the occurrence of the behav-
ior that produces the tone in addition to arranging automatic negative reinforce-
ment and positive punishment contingencies. Any time punishment is used in an 
intervention, care must be taken to ensure the individual has access to alternative 
sources of reinforcement and that the treatment is acceptable to those involved.

Forms of punishment used to treat body-focused repetitive behaviors include 
facial screening, overcorrection, electric shock, and aromatic ammonia (e.g., 
Altman et al. 1978; Barmann and Vitali 1982; Barrett and Shapiro 1980; Corte 
et al. 1971; Gross et al. 1982). Although interventions using intense forms of pun-
ishment such as electric shock have been proven to be effective in decreasing self-
injurious behavior (Corte et al. 1971; Favell et al. 1982; Linscheid et al. 1990) we 
do not recommend these approaches for body-focused repetitive behaviors due to 
their limited acceptability and the focus on functional and nonaversive approaches 
in contemporary practice. When possible, positive interventions should be used 
before interventions involving punishment (Bailey and Burch 2011). In recent 
years the research has moved away from punishment procedures in favor of posi-
tive interventions, but more research is needed to identify whether positive inter-
ventions are equally effective and if clinical practice follows trends in the research 
(Matson and LoVullo 2008).

When identifying a treatment for body-focused repetitive behaviors, several 
factors must be taken into consideration including the severity of the behavior 
and values of the consumer. If the behavior is severe or life threatening, it may 
be necessary to use punishment if it will yield the most efficient reduction in 
the behavior. Punishment may also be a necessary component of an intervention 
if positive practices fail to reduce a health-threatening behavior to an acceptable 
level. However, punishment should always be combined with reinforcement proce-
dures such as differential reinforcement or noncontingent reinforcement (Lerman 
and Vorndran 2002). As in any treatment selection process, the advantages and dis-
advantages of punishment should be considered. For example, although contingent 
aromatic ammonia was effective in decreasing hair pulling and hand biting in a 
study by Altman et al. (1978), several issues arose during implementation includ-
ing difficulty of administration due to social stigma, environmental challenges, 
changing topographies of behavior, and difficulty monitoring and identifying 
occurrences of the behavior. Ultimately, we do not recommend punishment involv-
ing the application of aversive stimulation due to current philosophies in the field, 
limited acceptability, and the availability of effective, less intrusive procedures. 
Practitioners should evaluate the needs of their specific client and determine what 
is best based on the behavior of concern, the values of the consumer, ethical guide-
lines, and empirical support from the literature.
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Introduction

Food refusal can be characterized as a severe feeding problem wherein an  
individual fails to eat sufficient quantity and/or variety of foods/liquids to maintain 
his or her weight and height (e.g., Babbitt et al. 1994). In addition, food refusal 
may encompass selective eating by type where weight and growth are not of con-
cern but where nutritional status may be compromised. Food selectivity by texture 
can be another form of a feeding problem where oral- motor skill deficits (e.g., 
dysphagia, inability to chew) may be evident.

Feeding problems can occur in about 25–45 % of typically developing children 
and up to 80 % of children with intellectual and developmental disabilities (Gouge 
and Ekvall 1975; Manikam and Perman 2000; Palmer and Horn 1978; Perske 
et al. 1977). Certain medical diagnoses can increase the risk of feeding problems, 
for example, gastroesophageal reflux [GER], aspiration, bronchopulmonary dys-
plasia, congenital heart disease, short-gut syndrome, prematurity, and childhood 
cancer (Lincheid et al. 1995). Feeding difficulties also occur in up to 49 % of chil-
dren diagnosed with prematurity (Kerwin 1999). In addition, feeding problems 
are common in children with specific genetic disorders such as Autism Spectrum 
Disorder [ASD], Angelman syndrome, Down syndrome, Cystic Fibrosis, Celiac 
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Disease, Pierre Robin syndrome, and Treacher Collins syndrome. Notably, Field 
et al. (2003) reported that 62 % of children diagnosed with ASD were likely to 
be food selective by type and/or texture and were less likely to display oral-motor 
skill deficits such as dysphagia. On the other hand, 80 % of children with Down 
syndrome and 68 % of children with CP were identified as having oral-motor skill 
deficits. Similarly, Schreck et al. (2004) found that 72 % of children with ASD 
experienced feeding problems and ate significantly fewer foods from all food 
groups, consuming approximately half the number of dairy, fruits, proteins, and 
vegetables consumed by children without ASD.

Feeding problems can be classified into the categories of eating nothing to min-
imal by mouth, liquid dependency, and food selectivity. Children who eat minimal 
or nothing by mouth typically receive nutrition through enteral support. Liquid 
dependency refers to children who rely primarily on a high calorie drink supple-
ment (e.g., Pediasure) as the main source of nutrition with minimal consumption 
of solid foods. As noted previously, children who display food selectivity may be 
selective by type (only eating a limited number of foods), texture (only eating spe-
cific textures such as crunchy or pureed foods), brand (only eating specific brands 
of food), temperature (only eating food of one temperature regardless of the food 
type), and/or, color (only eating a specific color of food; Williams and Seiverling 
2010). Some children may also be selective with regards to presentation format. 
For example, a child may only drink from a baby bottle and refuse all other drink-
ing vessels at inappropriate ages. Children with developmental disabilities, espe-
cially ASD, often times have peculiar eating habits which may seem ritualistic in 
nature. For example, a child may only eat a perfectly round pepperoni pizza from 
a Pizza Hut box and refuse any other presentation format or brand of pizza.

The etiology of feeding problems is not well understood. Commonly, feed-
ing problems may develop as a result of medical issues, anatomical abnormalities 
and/or oral-motor skill deficits, and behavioral/environmental factors (Rommel 
et al. 2003; Volkert and Piazza 2012). Medical conditions in which eating has 
been paired with pain or discomfort may result in food refusal. For example, if 
a child is experiencing pain during eating due to GER (Hyman 1994) or severe 
food allergies, he or she may be more likely to refuse food to avoid experiencing 
pain. In addition, children with other medical problems such as pulmonary or car-
diac issues may have to exert more energy when eating; therefore, these children 
may refuse to eat simply because it is too effortful. Children with other medical 
conditions (e.g., childhood cancers, seizure disorders) that require noxious tasting 
medications by mouth may develop an oral aversion by not allowing anything near 
the mouth including food/liquids due to previous negative experiences, resulting 
in food refusal. Indeed, data from animal studies have provided support for this 
hypothesis (Garcia and Koelling 1966; Green and Garcia 1971; Green et al. 1974; 
Revusky and Bedarf 1967). Certain medications may also decrease the natural 
hunger and satiety signals which can lead to feeding problems, specifically medi-
cations commonly prescribed to treat symptoms of attention deficit hyperactivity 
disorder, such as Adderall or Ritalin.
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Anatomical abnormalities can also lead to feeding problems (Palmer and Horn 
1978). If a child was not born with the necessary structures to eat such as a cleft 
lip/palate, this condition may cause eating to be more effortful or not possible at 
all until a surgical procedure has been completed. Children also sometimes experi-
ence feeding difficulties because they lack the oral-motor skills needed to swal-
low food or liquid or are diagnosed with dysphagia. For instance, problems could 
occur with (a) forming the bolus, (b) elevating the tongue at the posterior, (c) con-
tacting the tongue to the hard and soft palate sequentially, or (d) propelling the 
bolus into the pharynx (Vaz et al. 2012).

Feeding problems may be a result of negative experiences such as chok-
ing, gagging, or vomiting while eating. Due to these negative experiences, chil-
dren learn to avoid eating. In the case of food selectivity it may be likely that the 
sensory properties of certain foods, textures, brands, temperatures, and/or colors 
are more appealing than others. Overtime these children may learn to refuse the 
foods that are less desirable (nonpreferred) or aversive. Lastly, children with feed-
ing problems may engage in a variety of inappropriate mealtime behaviors such 
as turning their head away from food, pushing the food away, and/or crying at the 
presentation of food to avoid eating. If these behaviors do not produce the desired 
outcome, which is the removal of the food, children may learn to engage in expul-
sion, packing (holding food in the mouth for extended periods of time), throwing, 
aggression, and even gagging and vomiting. These behaviors that produce escape 
from eating become strengthened in the child’s repertoire so eventually the child 
learns that consumption is not required.

Some children’s feeding problems may be less severe in that they miss a small 
percentage of meals and refuse food occasionally. However, other children may 
display more serious feeding problems in which they refuse food/liquid routinely 
which can eventually lead to malnutrition, depleted fat stores, dehydration, imbal-
ances in electrolytes, impaired cognitive and emotional development, impaired 
academic functioning, failure to thrive (FTT; deceleration of weight), hospitaliza-
tion, recurrent infections, a compromised immune system, and high medical costs 
(Christophersen and Hall 1978; Volkert and Piazza 2012). In these cases, the major-
ity of children require nasogastric or gastrostomy tube feedings for nutritional sup-
port. Although enteral support may be a good short-term solution, tube dependency 
can lead to delayed chewing and swallowing, vomiting, infection around the tube 
site, and continued surgeries to resize the tube. Children who are liquid dependent 
are also at risk for health problems. Eventually these children may not be able to 
meet their caloric goal via liquid only as their needs increase. In some cases, being 
dependent on liquids could lead to deficiencies and excesses in certain vitamins and 
minerals because a home-concocted liquid may not be balanced in terms of macro- 
and micronutrients or the parent may unknowingly use a harmful supplement.

For children who display food selectivity, immediate health risks may not be 
apparent if lack of weight gain/growth is not typically evident. However, children 
who display food selectivity are still at risk for health problems. Selective diets of 
children with ASD are often high in fat and/or sodium (e.g., French fries) and/or 
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low in nutritional content (e.g., candy). For example, children that consume meals 
predominantly composed of high glycemic-index foods (e.g., complex carbohy-
drates), foods that are high in fat (e.g., fast foods), or foods that are high in sugar 
(e.g., candy, soda) are at greater risk for developing severe health problems such 
as obesity, Type-2 diabetes, and hypertension (Freedman et al. 1999; Ludwig et al. 
1999). Moreover, not eating a well-balanced diet may result in iron deficiency and 
anemia (Latif et al. 2002). The diets of children diagnosed with intellectual and 
developmental disabilities are deficient in micronutrients such as iron, zinc, and 
vitamin C because these children often refuse to consume meat, fruits, and vegeta-
bles (Sullivan et al. 2002). Sullivan et al. also stated that iron deficiency impairs 
brain function which cannot be reversed if left untreated and a restricted diet has 
resulted in scurvy in a child with ASD (Rumsey and Rosenburg 2013).

Caregivers of children with feeding problems may also experience high levels of 
anxiety, stress, depression, or social stigmatization (Auslander et al. 2003; Graves 
and Ware 1990) due to unconventional feeding routines. Drinking a baby bottle, eat-
ing pureed foods at an inappropriate age, and frequent contact with medical provid-
ers are some of the circumstances that can provoke discomfort (Volkert and Piazza 
2012). Feeding problems may also prevent families from attending routine activi-
ties, thus making it critical to assess and treat feeding problems at an early age.

Assessment of Feeding Problems

Given the complex etiology and high prevalence of feeding problems in children 
with intellectual and developmental disabilities, multiple strategies are often nec-
essary to assess their origin and maintaining factors (Cohen et al. 2006). Even 
though many children with intellectual and developmental disabilities may not 
present with comorbid medical conditions, it is still crucial to evaluate whether 
there are any relevant medical concerns prior to initiating a feeding intervention. 
Thus the assessment and treatment of feeding problems should be conducted by 
an interdisciplinary treatment team of professionals involving speech and language 
pathologists, registered dieticians, and physicians (Laud et al. 2009; Silverman 
2010). This team is especially important during the initial stages of the evalua-
tion process to determine the child’s safety and readiness for oral feeding. For 
example, trained professionals such as a speech and language pathologist should 
evaluate a child’s skill relative to chewing, mastication, swallowing, and motor 
dexterity. In addition, speech and language pathologists can determine whether 
there is risk for aspiration or choking and whether a modified barium swallow 
study should be performed to rule out associated risks. Speech and language 
pathologists also should assess the child’s ability to consume various textures 
and bolus sizes (Milnes and Piazza 2013a, b). Physicians, including gastroen-
terologists, pediatricians, or other medical specialists should evaluate the child’s 
physical health, ruling out risks associated with eating (e.g., food allergies, GER) 
during the initial assessment phase. Registered dieticians also play a large role in 
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the assessment and continued evaluation of the child by monitoring the child’s 
growth and nutritional status. The registered dietician is able to assess and pro-
vide recommendations about the child’s estimated caloric and nutritional needs. 
Finally, the registered dietician could recommend foods or liquids that may be 
beneficial for the child’s growth and overall nutrition (Milnes and Piazza 2013a, b; 
Silverman 2010).

Once all medical conditions have been treated and once the child is declared 
safe and appropriate for oral feeding by the interdisciplinary team, feeding ther-
apists who are trained in behavior analysis can begin to assess the environmen-
tal variables that impact the child’s feeding behavior. Therefore, the next step of 
the assessment process often involves structured interviews with the child’s car-
egivers to acquire more information about the child’s feeding history. For exam-
ple, Matson and Kuhn (2001) developed a standardized interview and screening 
tool (STEP) to identify feeding difficulties in individuals with developmental or 
intellectual disabilities by separating feeding difficulties into food selectivity and 
oral-motor skill deficits. This tool was originally developed and tested among a 
wide age range of individuals with developmental disabilities (ages 10–87); there-
fore, the extent to which it could be applied to younger children with or without 
developmental disabilities is unknown. Seiverling et al. (2011) recently created a 
modification to the STEP (STEP-CHILD) to target a wider range of children with 
developmental disabilities. This revised tool also included more questions to deter-
mine the extent to which parent mealtime actions impacted child feeding behav-
ior. The STEP-CHILD is a psychometrically sound tool that may reveal useful 
information regarding the child’s history of feeding problems and parent behav-
ior that may influence the child’s behavior. Others have developed similar tools 
to specifically address feeding problems in children with intellectual and develop-
mental disabilities (e.g., Hendy et al. 2009; Lukens and Linscheid 2008), including 
an assessment of mastication skills (Remijn et al. 2014) and swallow functioning 
(Sheppard et al. 2014). These types of screening tools, while informative and easy 
to administer, should only be used as an initial step in the evaluative process and 
should never replace direct observation and measurement as the primary compo-
nents of assessment. In general, there is a need to develop and/or refine assessment 
tools to evaluate feeding problems in children with developmental disabilities 
(Sharp et al. 2013). However, due to the inaccuracy of secondhand reports and the 
correlational nature of questionnaires in general, we cannot determine much about 
the underlying causes of the feeding problem or the course of treatment following 
this initial form of assessment.

Direct observation is often the next step of the assessment process to evaluate 
child behavior during meals. Given that treatments based on principles of applied 
behavior analysis have the most empirical support for feeding difficulties in chil-
dren with and without intellectual and developmental disabilities (Kerwin 1999; 
Sharp et al. 2010; Volkert and Piazza 2012), assessments should be behavior ana-
lytic in nature and tailored to identify the conditions under which inappropriate 
mealtime behavior is likely to occur. Ahearn et al. (2001) were one of the first to 
use a direct observational tool to measure food acceptance in children with ASD. 
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More specific, Ahearn et al. measured acceptance in 30 children during a repeated 
observations assessment of 12 different foods from four food groups that were 
either a pureed or “regular table” texture. Using this strategy, Ahearn et al. were 
able to categorize the child’s feeding difficulties as either selectivity by food type, 
selectivity by food texture, or food refusal (i.e., failing to accept any bites), based 
on the percentage of acceptance across foods and textures. Although this assess-
ment provided useful information regarding the type of feeding problem, it did not 
identify putative reinforcers for inappropriate mealtime behavior.

Caregivers often try to motivate their child to eat by providing attention or fre-
quent breaks and delivering highly preferred toys or snacks. These and similar 
consequences could result in the child’s behavior worsening over time if those par-
ent responses serve as reinforcers for the child’s behavior (Piazza et al. 2003). One 
way to assess problem behavior during mealtimes is to observe parents conducting 
meals as they normally would at home. Through this type of direct observation, 
behavior analysts can assess mealtime interactions between parent and child and 
identify common parent responses or other environmental changes that frequently 
follow child behavior during meals that are either appropriate (e.g., descriptive 
praise) or inappropriate (e.g., reprimands, coaxing, termination of the meal fol-
lowing inappropriate mealtime behavior). For example, Borrero et al. (2010) 
used descriptive analyses to determine which type of events most often followed 
child inappropriate behavior during parent-fed meals. Results of the study demon-
strated that escape through removal of the spoon or termination of the meal most 
frequently followed child inappropriate mealtime behavior, in addition to parent 
attention (e.g., coaxing) and delivery of preferred foods and objects.

Although Borrero et al. (2010) discovered useful information about parent 
behavior during mealtimes, they did not conduct additional analyses to determine 
the effects of those parent consequences on child behavior. Functional analyses are 
structured assessments which are conducted to identify the variables that influence 
the occurrence of problem behavior (Hanley et al. 2003). Piazza et al. (2003) were 
the first to conduct functional analyses of inappropriate mealtime behavior for 15 
children, with and without developmental disabilities, who had feeding difficul-
ties. More specific, they assessed child responding under the standard functional 
analysis conditions of escape, attention, and access to tangibles to determine how 
common caregiver consequences such as removal of the spoon or cup, attention, 
or delivery of tangible items affected child feeding behavior. Results demonstrated 
that parent consequences functioned as reinforcement for 10 of the 15 children’s 
problematic mealtime behavior. Of those 10 children, 90 % of inappropriate meal-
time behavior was sensitive to escape as reinforcement, suggesting that negative 
reinforcement may play a large role in the development and maintenance of prob-
lematic feeding behavior for many children. Bachmeyer et al. (2009) also con-
ducted functional analyses of inappropriate mealtime behavior with four children 
during which, they determined all four children’s behavior to be multiply con-
trolled by escape and adult attention. Subsequent function-based treatment eval-
uations demonstrated that attention extinction alone was not sufficient to reduce 
inappropriate mealtime behavior or increase acceptance. Ultimately, a combined 
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escape and attention extinction intervention resulted in the greatest reduc-
tion in inappropriate mealtime behavior and increase in acceptance (Bachmeyer  
et al. 2009).

Treatment of Feeding Problems

Given the findings from Piazza et al. (2003) and Bachmeyer et al. (2009), it 
appears that negative reinforcement plays a critical role in the development and/
or maintenance of inappropriate mealtime behavior. Therefore, escape extinction 
procedures that no longer allow escape are often a necessary treatment component 
(Patel et al. 2002; Piazza et al. 2003; Reed et al. 2004). In fact, escape extinc-
tion is the treatment with the most empirical support for pediatric feeding disor-
ders (Ahearn et al. 1996; Borrero et al. 2013; Cooper et al. 1987; Hoch et al. 1994; 
Kerwin 1999; LaRue et al. 2011; Patel et al. 2002; Piazza et al. 2003; Reed et al. 
2004; Volkert and Piazza 2012).

One of the most commonly used escape-extinction procedures to treat feeding 
problems is nonremoval of the spoon, in which the feeder holds the spoon at the 
child’s lips until the child opens his or her mouth and allows the feeder to deposit 
the bite into the mouth (Hoch et al. 1994). In general, feeders re-present bites or 
drinks using nonremoval of the spoon following food or drink expulsion. That is, if 
the child (a) spits the food or liquid, (b) removes the food or liquid from the mouth 
with a finger or another object, or (c) allows the food or liquid to fall or run out of 
the mouth, the feeder immediately scoops up the bite or drink and deposits it back 
inside the child’s mouth to minimize escape (e.g., Wilkins et al. 2011). Research 
has consistently shown that acceptance of bites increased and inappropriate meal-
time behavior decreased when therapists used nonremoval of the spoon as treat-
ment for feeding problems (Patel et al. 2002; Piazza et al. 2003; Reed et al. 2004).

Physical guidance is another form of escape extinction which involves the 
feeder applying gentle pressure to the child’s mandibular joint of the jaw (i.e., jaw 
prompt) until the child’s mouth opens and the feeder is able to deposit the bite 
inside his or her mouth (Ahearn et al. 1996; Borrero et al. 2013; Kozlowski et al. 
2011). Physical guidance may be most effective when children clench their teeth 
upon presentation of the spoon or cup to the lips, which could result in longer 
meal durations if the feeder is unable to deposit the bite or drink. Some have ques-
tioned the use of procedures involving physical guidance in terms of safety and 
social validity given the more intrusive nature of the procedure. However, Ahearn 
et al. (1996) and Piazza et al. (2003) both noted that some caregivers actually 
preferred physical guidance to nonremoval of the spoon, given that it resulted in 
shorter meal durations. Others have criticized the physical guidance procedure in 
terms of treatment fidelity (Kadey et al. 2013). More specific, “the application of 
gentle pressure” is a subjective description which may make it difficult to assess 
whether all feeders are implementing the procedure in the same manner and with 
the correct amount of pressure.
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An alternative to physical guidance involves use of a Nuk, which is a plastic 
utensil that is approximately 12.5 cm long with soft rubbery bristles at one end. 
Kadey et al. (2013) evaluated a Nuk prompt as an alternative physical guidance 
strategy with two children with food selectivity and ASD. Feeders inserted the 
Nuk between the child’s lips, alongside the child’s cheek and teeth, just past the 
last molar. Once at this position, feeders turned the Nuk approximately 10° from 
the teeth while keeping it positioned against the gums to open the mouth and 
then deposited the bite or drink with a spoon or cup. The Nuk prompt effectively 
increased acceptance of previously refused foods and drinks for both children. In 
addition, the authors concluded that the Nuk prompt was superior to nonremoval 
of the spoon implemented with and without noncontingent reinforcement. The 
treatment involving the Nuk prompt also resulted in much shorter meal durations, 
given that the feeder was able to deposit the bites more quickly.

There is preliminary support for yet another variation of escape extinction that 
involves the feeder inserting his or her finger into the child’s mouth alongside 
the cheek and gums to prompt the child to open. Borrero et al. (2013) compared 
the jaw prompt with the finger prompt in the treatment of feeding problems in 
four children, one of which was diagnosed with ASD. Results demonstrated that 
both procedures were equally effective in increasing food acceptance and reduc-
ing inappropriate mealtime behavior. Given that there is limited research, caution 
should be taken when using these variations of escape extinction. More research is 
needed to further evaluate the safety, efficacy, treatment integrity, and social valid-
ity of this form of escape extinction in the treatment of feeding problems in chil-
dren with intellectual and developmental disabilities.

Although escape extinction is often a necessary treatment component, results 
from a series of studies conducted by Patel et al. (2002), Piazza et al. (2003), and 
Reed et al. (2004), have shown that differential and/or noncontingent reinforce-
ment was not sufficient to increase acceptance alone, but when combined with 
escape extinction, was associated with lower levels of inappropriate mealtime 
behavior and/or negative vocalizations for some children. Kadey et al. (2013) also 
demonstrated that the addition of noncontingent reinforcement to escape extinc-
tion resulted in lower levels of inappropriate mealtime behavior and negative 
vocalizations for two children with ASD and food selectivity. Although these rein-
forcement strategies may not be sufficient to compete with negatively-reinforced 
behavior alone, including them in a treatment package with escape extinction 
could enhance the effects of extinction by mitigating undesirable side effects such 
as crying and inappropriate mealtime behavior. Additional research is needed to 
continue evaluating the effects of positive-reinforcement-based strategies alone 
and in combination with escape extinction on inappropriate mealtime behavior in 
children with intellectual and developmental disabilities.

Antecedent-based interventions. An abundance of research has focused on 
consequence-based procedures such as positive reinforcement and escape extinc-
tion. Escape extinction has been shown to be the most effective consequence-
based procedure (e.g., Sharp et al. 2010); however, with escape extinction, 
extinction bursts and emotional responding may be more evident, which may 
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result in poor social acceptability of the treatment. It is likely that escape extinc-
tion is inevitable because food refusal has typically been maintained by negative 
reinforcement in the form of escape. If that is the case, manipulating anteced-
ent variables in addition to escape extinction may help ameliorate the negative 
side effects associated with escape extinction. Conversely, in some cases escape 
extinction may not even be necessary if antecedent variables are manipulated. 
Antecedent-based interventions that have shown to be effective in treating food 
refusal include simultaneous presentation, stimulus fading, and high-probability 
(high-p) instructional sequence.

Simultaneous presentation. Simultaneous presentation is when a non-pre-
ferred food is presented together with a highly preferred food. It is likely that the 
feeder presents these two foods together on a utensil or blended together. The non-
preferred foods also can be covered with the preferred food or the nonpreferred 
food can be imbedded in the preferred food. Ahearn (2003) showed an increase 
in consumption of vegetables in a child with ASD when they were presented with 
preferred condiments in the absence of escape extinction. Similarly Buckley and 
Newchok (2005) evaluated simultaneous presentation of a ground cookie behind 
the nonpreferred food, praise for swallowing, and paused video contingent on 
packing. The authors showed that packing initially decreased with differential 
reinforcement and response cost but further decreases in packing were observed 
with the addition of simultaneous presentation. When packing was evaluated with 
simultaneous presentation only, levels of packing remained low.

Piazza et al. (2002) found similar results in that simultaneous presentation (e.g., 
a chip presented on top of a piece of broccoli) resulted in increases in consumption 
for two of the three participants diagnosed with intellectual and developmental 
disabilities and food selectivity when compared to sequential presentation of pre-
ferred food delivered after consumption of the nonpreferred food in the absence of 
escape extinction. However, for the third participant, consumption only increased 
in the sequential condition and not the simultaneous condition when the feeder 
implemented physical guidance with gentle pressure to the mandibular joint if 
acceptance did not occur within 30 s of the presentation and re-presentation of 
expelled bites. In addition, Mueller et al. (2004) showed increases in acceptance 
of nonpreferred foods for two children with feeding disorders when the foods 
were blended systematically with preferred foods. These results also generalized 
to other foods that were not blended. However, the authors did not evaluate simul-
taneous presentation in the absence of escape extinction and reinforcement; there-
fore, the effectiveness of simultaneous presentation alone is unknown in this study. 
Regardless, the authors were able to increase consumption of 16 different nonpre-
ferred foods by eventually fading out the preferred food.

Stimulus fading. Stimulus fading in the treatment of feeding problems may 
involve gradually changing the concentration of preferred and nonpreferred foods, 
similar to the Mueller et al. (2004) study. It may also involve the gradual change 
in other stimulus conditions that may be aversive such as texture, presence of the 
food, and the number of bites required for consumption. Similar to the Mueller 
et al. (2004) study, Patel et al. (2001) showed that differential reinforcement and 
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escape extinction were not effective at increasing consumption of milk mixed with 
Carnation Instant Breakfast (CIB; high calorie drink) for a child diagnosed with 
pervasive developmental disorder and gastrostomy-tube dependence. Because con-
sumption of water was at 100 %, the authors initially faded in the CIB in 5–10 % 
increments to the water. Once the child was consuming 100 % of the concentra-
tion of water mixed with CIB, the authors faded out the water and milk was faded 
in 10 % increments. Consumption increased to 100 % for milk + CIB when the 
authors implemented this gradual fading procedure. Both, Mueller et al. (2004) 
and Patel et al. (2001) evaluated stimulus fading procedures after reinforcement 
and escape extinction were not effective. The authors did not evaluate stimu-
lus fading in these studies in the absence of the treatment package. Conversely, 
Luiselli et al. (2005) used stimulus fading in the absence of escape extinction to 
increase milk consumption in a child with ASD. Similar to the Patel et al. (2001) 
study, the authors gradually increased the amount of milk to Pediasure, a high 
calorie supplemental drink that the child readily consumed. The starting point for 
treatment was 50 % whole milk and 50 % Pediasure because that was a concen-
tration the child readily consumed. The authors systematically decreased the con-
centration of Pediasure while they increased the concentration of milk until the 
child was eventually consuming 100 % whole milk. These results are noteworthy 
because escape extinction was not necessary.

As mentioned previously, texture selectivity is also a common feeding problem 
in children with ASD or other intellectual or developmental delays. Shore et al. 
(1998) demonstrated the effectiveness of texture fading in the treatment of food 
selectivity by texture. The authors identified a texture that the participants would 
consume consistently and over time they faded in higher textures while they faded 
out lower texture foods. Although stimulus fading was shown to be effective, it 
was combined with reinforcement and escape extinction; therefore, the individual 
contribution of stimulus fading is unknown. In addition, the authors did not assess 
oral-motor skills so it was unclear whether a skill deficit with regards to chewing 
was evident. Regardless, the author did show that all four participants consumed 
age-appropriate textures by the end of treatment. As for texture selectivity, it may 
be important to assess oral-motor skills before proceeding with texture fading 
because certain skills (e.g., mashing, chewing, tongue lateralization) may be nec-
essary to move to the next texture successfully. A child may consume a particular 
higher-textured food through treatments such as stimulus fading but it is critical to 
understand if the child is consuming the food in the correct manner (i.e., chewing 
and not just swallowing the food).

Najdowski et al. (2003) evaluated the effects of stimulus fading, more specifi-
cally bite fading, magnitude of reinforcement, and escape extinction in the treat-
ment of food selectivity in a child with ASD. Initially the authors provided an 
entire plate of a highly preferred food contingent on taking one bite of a nonpre-
ferred food. Over time, the authors increased the number of nonpreferred bites and 
decreased magnitude of reinforcement, eventually fading out the highly preferred 
food. As a result of this treatment package, consumption of nonpreferred foods 
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increased. Although this treatment package was effective, it is unclear if stimulus 
fading would have been effective alone.

In the previous studies on stimulus fading, there was some baseline responding 
so a fading agent (i.e., preferred food/drink, preferred texture) could be identified. 
However, in some cases where a child exhibits total food refusal it may be diffi-
cult to identify a highly preferred fading agent. In those situations, it may be more 
appropriate to evaluate characteristics of eating that can serve as motivating oper-
ations (MOs) for behavior maintained by negative reinforcement in the form of 
escape. Rivas et al. (2010) evaluated the effects of distance of the spoon both with 
and without escape extinction on acceptance and inappropriate mealtime behav-
ior. The authors did not describe the participants’ cognitive abilities. These authors 
ascertained that the distance of the spoon served as the MO for escape. For exam-
ple, more inappropriate mealtime behavior was observed when the spoon was 
at the lips compared to other distances from the lips. The authors systematically 
faded the spoon so that it was closer to the lips. Results indicated that initially, 
inappropriate behavior was lower during fading compared to when the spoon 
was at the lips but as fading progressed closer to the lips, inappropriate behav-
ior increased. Because fading did not result in continued lower levels of inap-
propriate behavior, the authors added escape extinction to the fading procedure. 
Fading plus escape extinction resulted in eventual decreases in inappropriate meal-
time behavior and increases in acceptance as opposed to escape extinction alone. 
In addition, when the authors compared fading plus escape extinction to escape 
extinction alone, inappropriate mealtime behavior was initially lower in the fading 
plus escape extinction condition relative to escape extinction alone. However, after 
seven sessions, inappropriate mealtime behavior was at near zero levels in both 
conditions. In contrast, acceptance increased more rapidly with escape extinction 
alone as opposed to the fading plus escape extinction treatment. Although accept-
ance occurred more rapidly with escape extinction alone, caregivers may opt for 
stimulus fading plus escape extinction because it was associated with lower levels 
of inappropriate behavior.

High-p instructional sequence. The high-p instructional sequence has 
been shown to be an effective antecedent-based treatment for feeding problems. 
However, some of these treatment evaluations involved the use of escape extinc-
tion. In the high-p sequence, an instruction with a low probability of compliance 
(low-p instruction) is preceded by instructions with a high probability of com-
pliance (high-p instruction). McComas et al. (2000) compared a treatment pack-
age, which included escape extinction, with and without the high-p sequence 
for one participant diagnosed with a feeding disorder and developmental delays. 
Acceptance of a bite of food (low-p response) increased more rapidly when the 
authors implemented the high-p procedure. However, levels of acceptance also 
increased in the absence of the high-p procedure after five sessions. Dawson et al. 
(2003) also evaluated the effectiveness of the high-p sequence with and without 
escape extinction with one child diagnosed with developmental delays, G-tube 
dependence, and total food refusal. Acceptance of food did not increase when the 
authors implemented the high-p sequence while inappropriate mealtime behavior 
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(e.g., head turning, batting at the spoon) produced escape from eating. By contrast, 
acceptance increased when they implemented escape extinction independent of the 
presence or absence of the high-p sequence. Although the aforementioned stud-
ies showed that the high-p sequence can be an effective intervention, the results 
were not achieved without escape extinction. In addition, topographically similar 
responses were not used as the high-p response. For example, Dawson et al. used 
simple motor movements as the high-p response, which were topographically dis-
similar to the low-p response, which was acceptance of the spoon.

In contrast Patel et al. (2006, 2007) used acceptance of a preferred stimu-
lus in the mouth as a high-p response (i.e., presentation of an empty Nuk, liquid 
from a preferred cup, preferred liquid on a spoon, and presentation of an empty 
spoon). In the Patel et al. (2007) study, the authors conducted a compliance assess-
ment to determine what response would function as the high-p response. These 
data indicated that three presentations of an empty spoon preceding a bite of food 
was effective at increasing acceptance of food in the absence of escape extinc-
tion. However, in the Patel et al. (2006) study, the high-p sequence plus escape 
extinction resulted in increases in acceptance as opposed to high-p alone. In addi-
tion, inappropriate mealtime behavior were lower during sessions with the high-p 
sequence plus escape extinction compared to escape extinction alone, suggesting 
that the high-p sequence enhanced the effects of escape extinction and potentially 
made escape extinction less aversive.

The high-p sequence also has been used to treat food selectivity. Meier et al. 
(2012) evaluated a high-p sequence with one child with ASD who displayed food 
selectivity. The data indicated an increase in acceptance of the low probability 
food when it was preceded by three bites of a highly preferred food. These data 
were replicated across three different nonpreferred foods. Over time, the authors 
were able to fade the bites of the preferred food for two of the three foods targeted. 
Similarly, Penrod et al. (2012) showed the efficacy of using a high-p sequence 
without escape extinction in the treatment of food selectivity with two children 
with ASD. They combined the high-p sequence with demand fading by starting 
with a step the child would tolerate such as kissing the food and then eventually 
working up to swallowing the food. The demand fading step served as the high-
p response while consumption served as the low-p response. Each child’s start-
ing point for treatment was different and was based on the behavior the child was 
exhibiting in baseline. The step closest to consumption was the starting point 
selected for treatment. Consumption of novel foods did increase to acceptable lev-
els for both participants, but it was likely that demand fading was responsible for 
the behavior change and not the high-p sequence because consumption of novel 
foods only increased when consumption was reinforced.

Antecedent-based interventions have been proven to be successful; however, 
more research is necessary to determine what other antecedent variables can be 
manipulated so that escape extinction can be avoided. As mentioned previously, 
escape extinction may not be avoidable but combining it with an antecedent-based 
procedure may ameliorate the negative side effects sometimes associated with 
escape extinction. In some cases, escape extinction alone may not be effective at 
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increasing consumption and in those cases, antecedent-based procedures may be 
necessary for behavior change to occur. Future research may want to evaluate the 
role of pretreatment assessments to determine systematically the starting point for 
treatment. Moreover, the role of hunger and satiety as antecedents should also be 
explored further.

Treatment of packing and expulsion. Although escape extinction is a well-
established treatment to address food refusal by reducing inappropriate mealtime 
behavior and increasing acceptance (Volkert and Piazza 2012), this treatment is 
not always sufficient due to collateral increases in packing or expulsion. In fact, 
Wilkins et al. (2014) reported program data that suggested 55 % of patients in 
an intensive day-treatment program required additional treatment components to 
address packing or expulsion. Packing involves the child pocketing or holding liq-
uids or solids in the oral cavity without swallowing (Vaz et al. 2012) and expulsion 
can comprise the child spitting the food or liquid out of the mouth, removing the 
food or liquid from the mouth with the finger or another object, or allowing the 
food or liquid to fall or run out of the mouth. All of the studies described below 
incorporated escape extinction through nonremoval of the spoon and in one case 
physical guidance (see Vaz et al. 2012) and re-presentation for expulsions unless 
otherwise stated. In addition, nearly 60 % of these studies incorporated a positive-
reinforcement-based procedure such as noncontingent reinforcement.

Redistribution and/or swallow facilitation have been shown to be effective to 
reduce packing (Gulotta et al. 2005; Lamm and Greer 1988; Sevin et al. 2002; 
Volkert et al. 2011). Redistribution comprises using a utensil (e.g., flipped spoon 
or a Nuk) to first gather the packed food and then deposit the food on the middle 
of the tongue. Sevin et al. (2002) and Gulotta et al. (2005) found that redistribu-
tion of pocketed food with a Nuk either immediately, 15 s, or 30 s after the bite 
entered the mouth reduced packing for children with feeding problems, including 
those with developmental disabilities. Several of the children in the Sevin et al. 
and Gulotta et al. studies also had diagnoses such as Pierre Robin sequence, vocal 
cord paralysis, low facial muscle tone, delayed oral-motor skills, or dysphagia.

Swallow facilitation involves touching the posterior of the tongue or using 
a utensil to apply slight pressure to the posterior of the tongue while the bite is 
deposited to promote or “elicit” swallowing. Lamm and Greer (1988) increased 
swallowing of three infants with feeding problems, developmental delays, and 
dysphagia who packed food and liquid by lightly touching the left, posterior of 
the tongue with a finger. Volkert et al. (2011) combined redistribution and swallow 
facilitation using a flipped spoon to decrease packing in one child with a history of 
food refusal and failure-to-thrive and one child with ASD and food selectivity. The 
feeder used a rubber-coated baby spoon to collect the pocketed food on the spoon 
15 or 20 s after the bite entered the mouth, then inserted the spoon, rotated the 
spoon 180°, and then deposited the food on the posterior of the tongue by applying 
slight pressure and dragging the spoon toward the front of mouth.

Two studies have evaluated the use of a chaser to reduce packing, that is, a liq-
uid or solid the child readily accepts and swallows. Vaz et al. (2012) provided a 
chaser immediately after the bite entered the child’s mouth or following 15 s to 
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allow for chewing to reduce packing of solid food for three participants, two of 
which were diagnosed with developmental delays or ASD. With two children 
diagnosed with feeding problems and ASD, Levin et al. (2014) combined a liquid 
chaser with redistribution and swallow facilitation (using a Nuk with one child and 
a flipped spoon with the other) to reduce packing of solid food. One child was also 
diagnosed with dysphagia.

Several studies have examined bite presentation methods to increase mouth 
clean, which is a product measure of swallowing and converse of packing, and/or 
decrease expulsions (e.g., Girolami et al. 2007; Hoch et al. 1995; Rivas et al. 2011; 
Sharp et al. 2010, 2012; Wilkins et al. 2014). With one child with severe intellec-
tual disabilities, Hoch et al. (1995) presented bites by depressing the food on the 
posterior of the tongue with a Nuk and then pulled the Nuk toward the front of the 
tongue to decrease expulsions and increase mouth clean. Girolami et al. (2007) 
compared the effectiveness of presenting and re-presenting bites with an upright 
spoon versus a Nuk on reduction of expulsions with one child with food refusal, tra-
cheomalacia, and bronchopulmonary dysplagia who was at risk for swallowing dys-
function. When using the Nuk, the feeder deposited the bite as described in Hoch 
et al. but on the middle of the tongue and using a clockwise motion. Results sug-
gested that expulsions were lowest when the feeder presented and re-presented bites 
with the Nuk. With one child with food refusal, developmental delays, and lim-
ited oral-motor skills, Sharp et al. (2010) compared upright-spoon, flipped-spoon, 
and Nuk presentations in the absence of re-presentation for expulsions. The feeder 
placed the bites on the center of the tongue during flipped spoon and Nuk presenta-
tions. Compared to upright-spoon presentations, mouth clean increased and expul-
sions decreased slightly with both flipped-spoon and Nuk presentations. However, 
mouth clean was a mean of 30 and 18 % for flipped-spoon and Nuk, respectively, 
which was not clinically meaningful (Milnes and Piazza 2013a). Sharp et al. (2012) 
then compared the effects of upright and flipped spoon presentations on mouth 
clean and expulsions and included re-presentation for expulsions with three chil-
dren diagnosed with feeding problems, developmental disabilities, and oral-motor 
deficits. Results indicated decreased expulsions and increased mouth clean for all 
participants when the feeder presented bites using a flipped spoon.

Wilkins et al. (2014) sought to compare presenting and re-presenting bites 
on an upright spoon and a Nuk during the initial stages of treatment rather than 
sequentially or after expulsion or packing emerged after treatment with escape 
extinction or nonremoval procedures (e.g., Sevin et al. 2002; Sharp et al. 2012). 
The feeder gently rolled the bite of food on the middle of the child’s tongue when 
using the Nuk. Five of eight children, four of which were diagnosed with develop-
mental delays, had lower levels of expulsions and four of eight children had higher 
levels of mouth clean when bites were presented and re-presented with the Nuk.

Although in many of the studies using Nuk and flipped spoon presentations and 
re-presentations the feeder placed the bite on the middle of the tongue as opposed 
to the posterior portion of the tongue, these bite presentation methods may still be 
conceptualized as swallow facilitation. Bolus formation is one of the first behav-
iors in the chain of swallowing and placement of the food directly on the tongue 
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serves this role and facilitates swallowing because the child only needs to elevate 
the tongue and propel the food into the pharynx (Wilkins et al. 2014).

Two studies have evaluated a chin prompt to decrease expulsions or increase 
mouth clean. Wilkins et al. (2011) found that applying gentle upward pressure on 
the child’s chin and lower lip for 5 s after a bite or drink entered the child’s mouth 
during bite presentations and re-presentations decreased expulsions for four chil-
dren with feeding problems, two of which were diagnosed with developmental 
delays and other medical complications (e.g., bronchopulmonary dysplagia, tra-
cheostomy, prematurity). For one child with feeding problems who displayed an 
open-mouth posture, Dempsey et al. (2011) combined a flipped spoon presentation 
by depositing thickened liquid behind the middle of the child’s tongue using slight 
downward pressure with a chin prompt to increase mouth clean. The authors did 
not describe the cognitive ability of the participant.

Chewing. Interventions to increase chewing have been understudied in the lit-
erature to address feeding problems. In typically eating children, chewing behav-
ior emerges in a predictable sequence without intervention (Volkert et al. 2013). 
With a child who displays feeding problems, this is often not the case. Many of 
these children are not exposed to oral nutrition early in life due to medical compli-
cations such as prematurity or aspiration and/or refusal behavior, including but not 
limited to head turns, expulsions, or vomiting. Illingworth and Lister (1964) have 
postulated that children may not develop chewing skills if they are not exposed 
to solid foods at 6–7 months of age. Thus although initial food refusal is treated, 
there is no guarantee that the child will then learn to chew table food if treatment 
occurs once the child is over one year of age. The child may instead expel the 
food, pack the food, swallow the food without chewing, or attempt to mash the 
food with the tongue and roof of the mouth.

Only a handful of studies have examined chewing behavior in children with 
feeding problems (Butterfield and Parson 1973; Eckman et al. 2008; Volkert 
et al. 2013, 2014). To teach one child with Down syndrome to chew solid foods, 
Butterfield and Parson (1973) combined modeling, prompting and praise, rein-
forcement with preferred food, and shaping. Eckman et al. (2008) combined non-
removal procedures, shaping, fading, oral-motor techniques (e.g., placed yogurt or 
pudding in corner of mouth and instructed child to “lick the food,” provision of a 
drink to promote lip closure), and praise and reinforcement with a preferred item 
to increase chewing for one child with Down syndrome and one child with history 
of kidney transplant, seizure, stroke, and neuromotor dysfunction. Volkert et al. 
(2013) sought to examine the efficacy of a reduced treatment package to increase 
chewing and incorporated a measure of mastication to determine if the child’s 
chew resulted in food safe to swallow. For one child with a history of failure-to-
thrive, reflux, and vomiting, the authors increased chewing using nonremoval of 
the spoon, least-to-most prompting which included counting chews aloud, and 
praise. For the second child diagnosed with developmental delays, bronchopulmo-
nary dysplagia, G-tube dependence, and fundoplication, the authors used nonre-
moval of the spoon and descriptive prompting and praise to increase chewing and 
mastication.
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As previously mentioned, some children with a history of feeding problems 
who do not chew may swallow whole bites prematurely prior to chewing. This 
early swallowing makes it difficult to teach a child to chew because the child will 
not or cannot keep the food between the teeth. This condition may also be a safety 
concern because the child is at risk for choking. Volkert et al. (2014) evaluated 
a treatment to decrease early swallowing, assess mastication, and increase chew-
ing in three children with normal cognitive abilities and feeding problems. They 
combined nonremoval procedures, least-to-most prompting with count aloud, and 
a fading procedure in which they required chewing first on an empty chew tube, 
then a 0.6-cm by 0.6-cm piece embedded at the end of the chew tube, then a strip 
of food on a chew tube cut in half length wise and/or strip of food, and finally the 
0.6-cm by 0.6-cm piece independent of the chew tube. One participant began to 
display an inappropriate chew (pulled lower jaw forward while chewing), and the 
authors added differential reinforcement for appropriate chewing and interrupted 
inappropriate chewing.

Self-feeding. For individuals with intellectual and developmental disabili-
ties who also have feeding problems it is unclear if self-feeding emerges in the 
absence of treatment. In most of the studies we have summarized thus far, the 
feeder presented the utensil to the participant’s mouth. Several studies have 
demonstrated physical guidance combined with reinforcement to be effective to 
increase self-feeding behavior of individuals with intellectual or developmen-
tal disabilities (e.g., Luiselli 1993, 1988a; Piazza et al. 1993; Reidy 1979; Sisson 
and Dixon 1986a, b). Physical guidance involved the feeder using hand-over-hand 
prompting to help the participant complete the self-feeding behavior. Although 
children with feeding disorders may not self-feed because of a skill deficit, it is 
also possible that their motivation to self-feed is affected by their historical avoid-
ance of eating or refusal to self-feed may be the function of a motivational deficit 
(Rivas et al. 2014). Recently investigators have evaluated response effort manipu-
lations or altered the contingencies related to being fed to increase self-feeding 
(i.e., Rivas et al. 2014; Vaz et al. 2011). Rivas et al. (2014) increased self-feeding 
of three children with feeding problems, G-tube or bottle dependence, by allow-
ing the child the choice to self-feed one bite or be fed multiple bites of the same 
food (two children) or a less preferred food (one child). One of the children was 
diagnosed with pervasive developmental disorder not otherwise specified and the 
authors did not describe the development of the remaining participants.

Guidelines for Practitioners

For those children with feeding problems and intellectual or developmental dis-
abilities, we cannot overstate that practitioners take an interdisciplinary approach 
to the assessment and treatment of the feeding problem due to its multifaceted 
etiology (Silverman 2010). As previously outlined in this chapter, the etiology of 
a feeding disorder is often a combination of medical/physiological, oral-motor, 
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and behavioral factors. Before beginning treatment of the feeding problems, a 
practitioner should consult with the child’s primary care physician and/or other 
physicians involved in the child’s care (e.g., gastroenterologist, cardiologist, pul-
monologist, allergist) to determine that there are no ongoing medical concerns 
that would preclude the child from participating in treatment (Milnes and Piazza 
2013a, b). For example, if a child has unmanaged eosinophilic esophagitis (inflam-
mation of the esophagus which is a reaction to foods, acid reflux, or allergens) 
which is contributing to a child’s refusal to eat, the problem may be exacerbated 
during treatment. It is possible that a child with food selectivity is refusing to eat 
certain foods because of untreated esophagitis. When possible, having the consul-
tation of a gastroenterologist or physician during the course of treatment is also 
recommended (Milnes and Piazza 2013a).

Due to the medical conditions associated with feeding problems, a child may 
be at risk for aspiration. A speech and language pathologist may determine that a 
modified barium swallow study is warranted to rule out aspiration or to determine 
the best method to reduce the risk, for example, presenting thickened liquid on 
a spoon rather than thin liquids from a cup while the child undergoes treatment 
(Silverman 2010). Thus, practitioners are cautioned to rule out swallowing con-
cerns before beginning treatment of the feeding problem. In addition, if a child 
has very limited experience consuming liquids and solids, swallowing concerns 
may arise during the course of treatment. Although coughing and gagging may 
occur initially because this behavior previously resulted in escape from the drink 
or bite, this type of behavior should decrease. If coughing and gagging persist and 
are paired with abnormal or wet vocal quality, the child may be aspirating and this 
would necessitate consultation with a speech and language pathologist to assess 
this possibility.

During treatment of feeding problems, practitioners should work or consult 
with a registered dietician to monitor intake, growth, and other parameters of 
nutritional status. A registered dietician is needed to provide an estimate of energy 
requirements (estimated amount of calories), including fluid needs for hydration, 
to ensure continued growth or to maintain a child’s weight and height. The reg-
istered dietician can prescribe the nutritionally appropriate formula for the child 
to consume so that the child’s diet is balanced in terms of macro- and micronu-
trients. The registered dietician can inform the practitioner if the child’s growth 
is adequate. Although weight gain is often a goal of treatment, overnutrition may 
become a problem (Dahl et al. 1996) and if the weight or body mass index of a 
child with a history of growth failure begins to accelerate too quickly, this may put 
the child at risk for health problems (e.g., hypertension) later in life (Adair et al. 
2009).

When proceeding to treatment of total food refusal, liquid dependence, or 
food selectivity in a child with intellectual or developmental disabilities, there is 
a wealth of empirically-supported interventions based on principles of behavior 
analysis for practitioners to select from and implement. Therefore, practitioners 
should not attempt these procedures unless they are board certified behavior ana-
lysts (BCBA) or licensed psychologists with behavioral training, or are supervised 
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by an individual with one of these credentials. Given the role negative reinforce-
ment plays in maintaining feeding problems, it is not surprising that escape 
extinction has become a well-established intervention to increase acceptance 
and consumption of liquids and solids (Volkert and Piazza 2012). However, the 
literature suggests that practitioners should combine escape extinction with rein-
forcement-based procedures, such as noncontingent or differential reinforcement, 
to ameliorate inappropriate mealtime behavior and negative vocalizations (Patel 
et al. 2002; Piazza et al. 2003; Reed et al. 2004). Nonremoval procedures; physi-
cal guidance, which involves the feeder applying slight pressure to the mandibular 
joint (Ahearn et al. 1996); or using a Nuk to guide the child’s mouth open (Kadey 
et al. 2013); or a finger prompt procedure (Borrero et al. 2013) where the feeder 
inserts the index finger along the upper gum line, have been used by investigators 
to increase acceptance.

Children with intellectual or developmental disabilities may exhibit more pas-
sive forms of food refusal (Borrero et al. 2013). For example, the child may not 
turn his or her head or bat at the cup or spoon, but instead, clinch the teeth so that 
the feeder cannot deposit the liquid or bite. Thus, the Nuk and finger prompts are 
viable treatments to increase acceptance when teeth clinching is the topography of 
refusal behavior the child exhibits. However, we caution practitioners to attempt 
antecedent- or reinforcement-based procedures first because limited research 
has been conducted regarding the safety and social validity of these procedures. 
For instance, when the feeder uses the Nuk prompt, the bristles of the brush may 
scrape the gums and cause bleeding and the feeder may be at risk of the child bit-
ing his or her finger when implementing the finger prompt. Practitioners should 
assess social validity of these procedures by requesting that the caregivers com-
plete an acceptability questionnaire during or following implementation of the 
treatment.

Research has shown that various antecedent-based interventions, such as simul-
taneous presentation, the high-p instructional sequence, and stimulus fading are 
worthwhile strategies when used alone or in conjunction with escape extinction. 
Given that only a few studies have shown that antecedent manipulations are effec-
tive independent of escape extinction or other forms of treatment (e.g., demand 
fading), more research is necessary to determine whether these and other anteced-
ent-based strategies are effective in isolation. In addition, future researchers should 
examine possible assessments that may guide practitioners in the use of anteced-
ent-based interventions and the starting point for these strategies. More specific, 
assessments should identify the conditions under which antecedent manipulations 
may be most effective and useful in clinical settings. For example, the high-p 
sequence may be effective for children with ASD who have less severe inappropri-
ate mealtime behavior and more mild forms of food selectivity (Meier et al. 2012). 
Manipulating antecedent variables may be especially optimal when the prac-
titioner wishes to avoid or reduce the negative side effects often associated with 
escape extinction (e.g., screaming or crying, inappropriate mealtime behavior). For 
example, children with cardiac issues could be at greater risk for medical compli-
cations if his or her heart rate is elevated for prolonged periods of time. However, 
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as we highlighted earlier in the chapter, before using an antecedent-based interven-
tion such as texture fading to progress the texture of the food a child consumes, it 
is critical that practitioners understand if the child is or is capable of consuming 
the food in the correct manner.

After initial food refusal behavior is treated, many children continue to have 
difficulty consuming a drink or bite due to the emergence of packing or expul-
sion. This may not be unexpected given that oral-motor skill deficits commonly 
contribute to feeding problems and the child may lack the skills to actually swal-
low the bite. Research has demonstrated that redistribution and/or swallow facilita-
tion procedures with the Nuk or flipped spoon are effective to reduce packing for 
children with intellectual and developmental disabilities (e.g., Gulotta et al. 2005; 
Sevin et al. 2002; Volkert et al. 2011). Investigators have hypothesized that in the 
case of redistribution, bolus formation is aided when the feeder collects the packed 
food and places it back on the child’s tongue as now the child only has to pro-
pel the bolus into the pharynx by elevating the tongue. Swallow facilitation when 
combined with redistribution may take this one step further because this procedure 
involves the feeder stimulating the rear portion of the tongue with a utensil, which 
results in arching of the tongue (Lamm and Greer 1988), and improves or aides the 
child’s ability to propel the bolus into the pharynx. Research has also lent support 
to the use of a chaser to reduce packing and investigators have speculated that this 
procedure may also compensate for poor oral-motor skills and facilitate a swallow 
by aiding bolus propulsion (Vaz et al. 2012).

Research has demonstrated the usefulness of the feeder presenting bites using 
a Nuk or flipped spoon rather than an upright spoon to increase mouth clean or 
reduce expulsions (e.g., Sharp et al. 2010, 2012; Wilkins et al. 2014). We postulate 
that these bite presentation methods also compensate for poor oral-motor skills 
because swallowing is facilitated by how the feeder deposits the bite directly on 
the child’s tongue and this aides bolus propulsion. Two studies have also found 
the use of a chin prompt to either decrease expulsions or increase mouth clean 
(Dempsey et al. 2011; Wilkins et al. 2011) and described the participants as hav-
ing an open-mouth posture (i.e., the mouth hung open). The authors in these stud-
ies also suspected that the chin prompt compensated for oral-motor skill deficits 
because facilitating a closed mouth allowed the child to more easily complete the 
remainder of the swallowing sequence.

Thus, if escape-extinction procedures combined with re-presentation do not 
treat packing and expulsion, it is possible that the child has oral-motor skill defi-
cits and the literature suggests that practitioners could alter the way that the bite is 
presented by using a Nuk or flipped spoon or add redistribution- and/or swallow 
facilitation- or chin-prompt component(s) to the intervention. As we previously 
stated, most investigators combined these treatment components with re-presenta-
tion, thus, it is not clear if they would be effective in isolation.

Although we are hypothesizing that redistribution, swallow facilitation, and 
chin prompts may compensate for a child’s limited oral-motor skills, it may be 
that positive punishment or negative reinforcement contributed to the decreases in 
packing or expulsions. For example, the child may have learned to swallow the 
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bite or drink to avoid redistribution and/or swallow facilitation if these procedures 
were more aversive than swallowing (Volkert et al. 2011). Given this possibility, 
practitioners should also assess social validity or caregiver acceptability of these 
treatment components given their potential intrusive or aversive properties.

Although a lot is known about the assessment and treatment of feeding prob-
lems in children with intellectual and developmental disabilities and there is an 
abundance of literature for practitioners to reference, we feel that research efforts 
should begin to develop more prescriptive models to treat feeding problems such 
as packing and expulsion (Levin et al. 2014). It is likely that these behaviors are 
also maintained by avoidance or escape in many cases, however, some children 
may exhibit packing or expulsion even after treatment involving escape extinc-
tion. Packing and expulsion may appear in many forms. That is, a child may pack 
by holding food or liquid, or in some cases allowing the food or liquid to pool, 
between the cheek and gums, under the tongue, or between the lower lip and front 
teeth. Some children may have small particles of food dispersed across the entire 
tongue and/or on top of the teeth. Similarly, a child may expel by forcefully push-
ing or spraying the food or liquid from the mouth, use the hand or an object to 
wipe or remove the food from the mouth, or allow the food to fall out of the mouth 
due to an open-mouth posture. It will be important for researchers to determine 
what treatments are best suited or prescribed to reduce different topographies of 
packing or expulsion to better aid practitioners.
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Many children and adults with intellectual and developmental disabilities (IDD) 
also have serious, persistent, and sometimes treatment-resistant sleep problems 
(Durand 2014a; Lancioni et al. 1999; Luiselli 1995). Summarizing a large body 
of sleep research in IDD, Richdale and Baker (2014) reported poor sleep habits 
and sleep disorders in a range of 24–86 %. Notably, certain clinical populations 
within IDD have a high prevalence of sleep problems, for example, Angelman’s 
syndrome, Down syndrome, and Prader-Willi syndrome (Cotton and Richdale 
2010; Stores and Stores 2013). As well, impaired sleep occurs in 33–80 % of indi-
viduals with autism spectrum disorder (ASD) (Goldman et al. 2011; Mannion 
and Leader 2013; Rzepecka et al. 2011). Population statistics notwithstanding, 
Richdale and Baker (2014) cautioned that sleep research in IDD features heteroge-
neous samples, variable definitions of sleep problems, and different sleep assess-
ment instruments with inconsistent psychometric properties. Furthermore, many 
sleep problems among people with IDD do not conform to the diagnostic criteria 
contained in formal classification nosology such as the Diagnostic and Statistical 
Manual of Mental Disorders—Fifth Edition (DSM-V) (American Psychiatric 
Association 2013) and the International Classification of Sleep Disorders 
(ICSD-2).

More specifically, disruptive bedtime routines are frequently displayed by chil-
dren and adults who have IDD. This problem occurs as a person actively resisting 
a parent or care-provider request to “get ready for bed.” A child, for example, may 
simply refuse to stop playing or watching television when his mother or father 
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initiate the bedtime instruction. Similarly, an adult in a residential group-home 
might walk away from a care-provider and engage in a competing activity at bed-
time. Some children and adults exhibit noncompliance with co-occurring challeng-
ing behavior such as throwing objects, loud vocalizing, self-injury, and aggression.

Delayed sleep onset is a second sleep problem among people with IDD. 
Certainly, a child or adult with bedtime resistance will not be in bed and fall asleep 
at a desired time. However, delayed sleep onset can present in other ways. One 
example is a parent or care-provider who allows a later bedtime to avoid com-
pliance conflicts. Children, in particular, may be permitted to play with toys and 
other preferred objects in bed because “it keeps them quiet.” Unfortunately, this 
strategy only delays sleep and over time, contributes to poor sleep hygiene (Ferber 
2006).

A third problem, sleep-wake cycle disturbance, manifests as erratic and typi-
cally short-bout sleeping episodes during the evening and early morning hours. In 
some cases a child or adult may go to bed, fall asleep at an acceptable time, but 
then wake-up prematurely and remain awake. The person may be relatively quiet 
or more commonly, get out of bed, become disruptive, and distract other people in 
the living environment. Among children in particular this situation can lead to a 
further problem of co-sleeping in the parent’s bed.

Finally, a difficulty initiating and maintaining sleep can result in hypersom-
nia, a condition of excessive daytime sleep (Alik et al. 2006; Liu et al. 2006). 
Some parents and care-providers are reluctant to interrupt a person sleeping dur-
ing the day because their actions provoke agitation and oppositional behavior. 
Unfortunately, prolonged periods of diurnal sleep compromise instructional and 
habilitation activities with a child or adult, as well as promote sleep-wake cycle 
disturbance previously described.

This chapter reviews the research base and practice applications of behavioral 
sleep intervention for people with IDD. I describe several studies which illustrate 
well established procedures within the discipline of applied behavior analysis 
(ABA), the results of systematic intervention, and several research-to-practice 
considerations.

Negative Effects of Sleep Problems in IDD

Regardless of behavior topography, there are similar detrimental effects when a 
person sleeps poorly. One set of concerns is an increased risk for medical con-
ditions, possibly cardiovascular abnormalities, obesity, and diabetes (Colton and 
Altevogt 2006; Doran et al. 2006). Additionally, sleep disturbance negatively influ-
ences mood, affect, energy level, and executive function (Stores 2002). Within 
families of children with IDD, mothers report increased stress, anxiety, and 
depression (Chu and Richdale 2009; Gallagher et al. 2010; Meltzer and Mindell 
2007). A child with a sleep problem may also disrupt the sleeping of family 
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members (Cotton and Richdale 2010), producing further distress that exacerbates 
an already tension-filled home. The same concern is apparent with adults who 
have IDD and reside with peers in a staff-supervised group-home or congregate 
living arrangement (Harvey et al. 2003).

Several applied behavior analytic studies have confirmed functional relation-
ships between impaired sleep and daytime performance of people with IDD. 
O’Reilly (1995) described a 31-year-old man with IDD who had sleep deprivation, 
typically waking up between 2:00–3:00 a.m., and not returning to bed. During an 
experimental functional analysis, the man either received attention from a thera-
pist or removal of task demands contingent on his aggression. Results showed that 
aggression was demonstrably higher in the demand condition when the man had 
less than 5 h sleep the night before compared to preceding evenings when he slept 
more than 5 h. In summary, the man was better able to tolerate therapist-presented 
demands when he slept more soundly.

Kennedy and Meyers (1996) reported a similar finding with a 15-year old boy 
and an 18-year old girl who had IDD. Both individuals participated in functional 
analysis sessions in which attention, demand termination, and no attention were 
contingent on their destructive behavior. In each case, sleep deprivation the day 
before functional analysis sessions was associated with higher behavior frequen-
cies in the demand termination condition as opposed to when the boy and girl 
were not sleep-deprived.

Reed et al. (2005) evaluated the effects of sleep disruption on mealtime behav-
ior of a 4-year old boy who had developmental delays and a complex medical 
profile consisting of broncho-pulmonary dysplasia, gastroesophageal reflux, and 
immune deficiency. Disrupted sleep was defined as having to awake the boy from 
periods of daytime sleeping 15 min preceding meals at a pediatric inpatient unit. 
Under baseline conditions he had zero-to-low percentages of food consumption 
when his sleep was disrupted. These findings were similar during an initial inter-
vention phase with consumption-contingent positive reinforcement. Adding escape 
extinction to intervention improved bite acceptance under both sleep-disrupted and 
sleep-not disrupted conditions. The implication from these findings is that certain 
mediating conditions might attenuate the behavior-compromising effects of sleep 
deprivation.

In a clinical example, Eshbaugh et al. (2004) reported the case of a 32-year 
old man who had IDD, autism, late sleep onset, frequent night awakenings, and 
hypersomnia. During the day he displayed aggression and self-injury, many times 
in response to instructional and sleep-interruption interactions from care-provid-
ers. After being prescribed a sleep-facilitating medication at bedtime, the man had 
fewer instances of daytime challenging behavior and sleeping episodes. Eshbaugh 
et al. (2004) suggested that this outcome was likely the result of him better tolerat-
ing care-provider demands because he slept more hours the night before. Although 
this case study was not planned as an experimental evaluation, the results once 
again illustrate how problem behavior during waking hours can be linked to noc-
turnal sleep disturbance.
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Sleep Assessment and Measurement

Pre-intervention screening is necessary to precisely identify and define a person’s 
sleep problem. Instruments such as the Pediatric Sleep Questionnaire (Chervin 
et al. 2000), Children’s Sleep Habits Questionnaire (CSHQ) (Owens et al. 2000), 
and Behavioral Evaluation of Disorders of Sleep (BEDS) (Schreck et al. 2003) are 
used clinically and in research protocols (Malow et al. 2014; Taylor et al. 2012). 
However, many of these questionnaires are not designed for people who have 
IDD. It is also worth noting that most standardized screening instruments applied 
in IDD, as well as sleep assessment methods in general, have focused on children 
and youth but not adults. Another qualification is that questionnaires and survey-
like formats document the subjective impressions of respondents—ideally, these 
reports should be validated through objective measurement.

A second facet of pre-intervention screening is ruling out medical condi-
tions that possibly contribute to a sleep problem (e.g., obstructive sleep apnea). 
Physician evaluation would be the first step in this regard. Assessment can also be 
performed with an instrument such as the 24-h Sleep History Questionnaire (SHQ) 
(Garcia and Wills 2000). And as discussed below, functional behavioral assess-
ment done by a qualified professional can isolate potential non-social precursors 
to sleep problems and recommendation for more extensive review from a medical 
specialist.

Once pre-intervention screening is completed, it is customary to have parents, 
care-providers, and research staff record sleep problems through direct meas-
urement. The different methods for gathering data include frequency counts, 
cumulative duration, interval recording, or some combination of procedures. 
For example, Luiselli et al. (2005) described a data recording methodology that 
care-providers implemented to document sleep patterns of 59 adults with IDD 
(M age = 42.5 years) living in 16 community-based group homes. A recording 
form designated consecutive, 30-min intervals starting at 7:00 p.m. in the even-
ing and concluding at 7:00 a.m. the next day. Three sleep behaviors were included 
on the form: (a) awake: adult’s eyes are open while she/he is in or out of bed,  
(b) asleep: adult’s eyes are closed while she/he is in bed, and (c) awake and dis-
ruptive: adult’s eyes are open while she/he is in or out of bed and displaying speci-
fied disruptive behavior. An assigned care-provider began each 30-min interval by 
circulating through the group-home, locating each adult, observing for approxi-
mately 10-s, and recording which of the three sleep behaviors were occurring at 
that time. These data were subsequently converted for each adult by summing the 
respective 30-min intervals per behavior. This measurement method is similar to 
a sleep diary that parents often complete and Durand (2014a) noted “yields use-
ful information that can assist with assessing the sleep problem and designing an 
intervention plan” (p. 178).

Actigraphy is an automated objective measurement method that can be com-
bined with parent and care-provider reports (Meltzer et al. 2012; Wiggs and 
Stores 2004). A person wears an actigraph on the wrist to monitor and record 
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limb movements in bed. The actigraphy data provide an estimate of time sleeping 
but in some cases may not reliably represent actual sleep duration (Sadeh 2011). 
An additional complication with actigraphy is a child or adult who will not toler-
ate wearing a wrist device. Positioning an actigraph on another part of the body 
or in a pajama pocket may be an alternative arrangement (Souders et al. 2009). 
Measuring sleep through portable time-lapse video recording, known as videosom-
nography, also eliminates the need for direct observational measurement and has 
been shown to correlate well with actigraphy (Sitnick et al. 2008).

As a point of emphasis, direct measurement should serve the purpose of clari-
fying antecedent and consequence variables which set the occasion for and main-
tain a sleep problem. Functional behavioral assessment is performed using indirect 
methods such as the Motivation Assessment Scale (MAS) (Durand and Crimmins 
1992), Functional Analysis Interview (FAI) (O’Neill et al. 1997), and Questions 
About Behavior Function (QABF) (Paclawskyi et al. 2000). Another approach to 
functional behavioral assessment is descriptive methods consisting of anteced-
ent-behavior-consequence (A-B-C) data recording and analysis (Reed and Azuly 
2011). In a study with 6 children who had developmental disabilities and sleep 
problems, Didden et al. (1998) first interviewed parents “during which information 
was obtained on medical history, emergence of sleeping problems, and anteced-
ents and consequences of nighttime disruptive behaviors” (p. 88). The next phase 
of assessment was having parents keep a 6-night record of their child’s sleeping 
problems and associated conditions. The hypotheses derived from these functional 
behavioral assessments were that four of the children were disruptive at bedtime 
as the consequence of parental attention, one child was fearful of falling asleep, 
and one child reacted to nighttime seizures and attention contingencies. Function-
based intervention plans were subsequently introduced with each child.

Behavioral Sleep Intervention

Most behavioral intervention research for sleep and sleep-related problems in 
IDD has combined antecedent and consequence procedures. The goal of anteced-
ent intervention is to prevent problem behavior from occurring by manipulating  
(a) the presence and absence of discriminative stimuli, and (b) the motivating oper-
ations (MOs) that influence response-environmental relationships (Luiselli 2008). 
Consequence procedures include positive reinforcement of alternative behavior, 
compliance, periods of time without disruption, and less frequently, contingent 
negative events (punishment). Sleep intervention behavior plans are optimally 
effective when they are function-based and implemented in a person’s natural 
environment by familiar care-providers. This section of the chapter describes sev-
eral intervention studies that addressed problems of delayed sleep onset, disrup-
tive bedtime routines, early morning and night awakenings, daytime sleeping, and 
sleep terrors.
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Delayed Sleep Onset-Disruptive Bedtime Routines-Night Awakenings. In 
a study with children who has developmental disabilities, Didden et al. (1998) 
defined a conventional extinction approach to disruptive behavior evident at bed-
time: “Parents were asked to put the child in bed and to carry out a bedtime rou-
tine. After bidding the child ‘good night’ they had to leave the room and were 
instructed not to re-enter the room until the morning” (p. 89). To be effective, the 
stimuli that reinforce problem behavior must be accurately identified and continu-
ously withheld when extinction is applied. Unfortunately, extinction is usually 
accompanied by intensive “bursts” of behavior that can be prolonged and not eas-
ily tolerated by parents and care-providers. As such, standard extinction program-
ming is generally not recommended as sleep intervention in IDD (Durand 2014b). 
An alternative method, graduated extinction, has some empirical support with typ-
ically developing infants and children (Adams and Rickert 1989; Kuhn and Eliot 
2003; Meltzer and Mindell 2004). This procedure entails a parent or care-provider 
immediately attending to the person when she/he is disruptive but then with-
holding attention for gradually increasing periods of time until problem behavior 
ceases.

Piazza and Fisher (1991) evaluated an antecedent and consequence control 
intervention for delayed sleep onset and sleep-wake cycle disturbance in four chil-
dren with IDD. Conducted on a specialized inpatient unit, the dependent measures 
in this study were the percentage of recording intervals the children were either 
awake or asleep while in or out of bed. During baseline phases of a multiple base-
line design, care-providers prompted each child to go to bed according to a con-
sistent bedtime routine. They repeated prompting if the children did not go to bed 
when requested or if they had early or night awakenings. From baseline data the 
research staff determined the average time of rapid sleep onset for each child. With 
a faded bedtime protocol in effect, an initial bedtime was set by adding 30 min 
to the baseline average, then “adjusting the child’s bedtime by 30 min each night 
based on the latency to sleep onset for the previous night” (p. 132). A child’s suc-
cess or failure each evening made time-to-bed 30 min earlier or later the next night 
respectively. A response cost component of intervention removed the children 
from their rooms for 60 min if they were not asleep within 15 min of the sched-
uled bedtime—they were then returned to bed and the procedures were re-imple-
mented if necessary. This faded bedtime + response cost intervention successfully 
increased durations of appropriate sleep and decreased frequency of night awaken-
ings for all of the children.

A study by O’Reilly et al. (2004) exemplifies the process of assessment-derived 
sleep intervention. The participant was a 5-year old girl who had IDD and diffi-
culty falling asleep when put to bed. During a pre-intervention choice assessment 
the girl was allowed to play with favorite toys, watch videos, and interact with 
her mother following her getting out of bed and leaving the bedroom. This assess-
ment revealed that she preferred being with her mother most of the time. Next, 
the researchers evaluated the effects of systematic sleep scheduling on delayed 
sleep onset. They requested mother to put the girl to bed at 8:00 p.m. each even-
ing, eliminate access to books and toys, and return her to bed when she exited 
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the bedroom. This intervention plan was ineffective until it was augmented with 
mother delivering fixed-time (FT) social attention to the girl every 5 min until she 
fell asleep. An ABAB reversal design verified that sleep scheduling + FT attention 
improved sleep onset and reduced frequency of leaving the bedroom. The success 
of this intervention can be attributed to documenting the girl’s preference for her 
mother’s attention and programming social reinforcement accordingly.

Knight and Johnson (2014) designed a four-component intervention plan to 
treat bedtime resistance and night awakenings of three children (4–5 years old) 
with ASD. Parents were trained to implement procedures in their homes during the 
children’s natural bedtime routines. They applied circadian rhythm management 
(Ferber 2006) by establishing fixed bedtime and wake times for their children and 
not allowing the children to lie in the dark or watch television after awakening. 
The second component of intervention was presenting white noise in the children’s 
bedrooms, set at 50–75 dB, throughout the overnight hours. Prior to going to bed 
the parents instructed their child to complete a pre-bedtime calming routine of 
4–6 quiet activities such as reading a story or taking a bath. Finally, the parents 
responded with graduated extinction if the children exhibited disruptive behavior 
at bedtime or any other time before waking up in the morning. A multiple baseline 
design across children revealed that the intervention plan reduced sleep awaken-
ings and sleep latency. Social validation assessment showed that parents were gen-
erally satisfied with the intervention procedures and sleep outcomes.

One other approach to bedtime resistance, as yet only evaluated with typically 
developing children, is the Bedtime Pass Program (BPP) piloted by Friman and 
colleagues (Friman et al. 1999; Moore et al. 2007). To implement the BPP, par-
ents put their child to bed according to schedule and give the child a card (pass) 
exchangeable for one “free trip” out of the bedroom or one parent visit before 
returning to bed. Parents subsequently “ignore” the child’s attention-generating 
behavior. The BPP is an extinction-based procedure that was shown to be effective 
in reducing bedtime crying and leaving the bedroom in two, single-case studies 
(Friman et al. 1999) and a randomized control trial (Moore et al. 2007). Further 
endorsement of the program was realized by parental reports of high satisfaction 
and intervention acceptability. Future research may find that the BPP is equally 
beneficial with children who have IDD.

Large-scale parent training programs have been an effective modality for sleep 
problems. To illustrate, Malow et al. (2014) included 80 children (2–10 years 
old) with ASD and sleep onset difficulties. A parent sleep education program was 
evaluated within individual and group formats featuring a comprehensive curric-
ulum that covered (a) the factors contributing to normative and disruptive sleep,  
(b) appropriate sleep hygiene, (c) specific sleep problems, and (d) intervention 
methods with empirical support. The children’s sleep was monitored with actig-
raphy and parents completed several questionnaires at baseline and one-month 
following program implementation. This study found improved sleep latency and 
sleep duration via parent report but less confirmatory evidence from actigraphy 
measurement. These outcomes were similar for both individual and group educa-
tion formats.
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Morning Sleep Awakening Disruption. Thiele et al. (2001) intervened with 
a 17-year old male who had IDD and lived at a specialized residential school. 
Upon wakening up in the morning between 6:30 and 7:00 a.m., he regularly cried, 
screamed, and engaged in self-injury during interactions with care-providers. 
This combination of behaviors was defined as a tantrum. Tantrum frequency was 
recorded each morning, first under baseline conditions and then during sequen-
tially introduced intervention within a multiple baseline design. In baseline care-
providers assisted the boy after he woke up, guiding him through a self-care 
routine before preparing for breakfast. They delivered physical touch (pats on 
the shoulder) and praise approximately every 30-s that he did not display a tan-
trum. When a tantrum was encountered, the care-providers tried prompting the 
boy to complete his self-care activities. If prompting was unsuccessful after 30-s, 
they stopped interacting with him, waited until he was not agitated for 60-s, and 
resumed the earlier routine.

Before intervening with the boy, clinical supervisors at the residential school 
conducted functional behavioral assessment that constituted (a) reviewing previ-
ously recorded A-B-C data, (b) interviewing the care-providers who supported the 
boy, and (c) observing the boy and care-providers several times during morning 
wake-up. The conclusion from functional behavioral assessment was that tantrum 
behavior was reinforced by care-provider attention and the physical prompting 
they provided. Accordingly, an intervention plan was designed to pre-empt tan-
trums by having one of several care-providers that the boy preferred greet him 
immediately upon awakening. The attending care-provider conversed with the 
boy about pleasurable topics for several minutes, ensured that he was “calm,” and 
initiated the self-care routine. These antecedent procedures essentially eliminated 
morning sleep awakening disruption though a 9-month follow-up period.

Daytime Sleeping. Targeting a 13-year old boy with autism, Freidman and 
Luiselli (2008) addressed his daytime sleeping at school. Classroom teachers 
reported that he frequently fell asleep during the class-day and was difficult to 
wake up. At home the boy napped occasionally and slept soundly at night. He was 
in good health and did not take medication. Preceding the study classroom teach-
ers completed the MAS (Durand and Crimmins 1992) and the Functional Analysis 
Screening Tool (FAST) (Iwata et al. 2013) as indirect methods of functional 
behavioral assessment. The results suggested that the boy’s daytime sleeping was 
maintained by automatic reinforcement. A second type of functional behavioral 
assessment was a detailed recording checklist on which classroom teachers docu-
mented the time, location, and context of daytime sleeping. The checklist infor-
mation indicated that the boy slept most often during breaks from instruction, 
under conditions of reduced teacher supervision, and when he was not engaged in 
purposeful activities. The usual consequence for daytime sleeping was classroom 
teachers not attending to the boy until he was awake.

Freidman and Luiselli (2008) introduced baseline and intervention phases in 
an ABAB reversal design. The baseline conditions allowed the boy to sleep with-
out interruption or formal attempts to prevent his sleeping. Intervention has three 
components:
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Stimulus change. The boy typically slept on a soft floor mat or a large “bean-
bag” chair in one area of the classroom. The mat and chair were removed to elimi-
nate sleep-associated stimuli.

Response interruption-redirection. Whenever the boy put his head down or 
appeared sleepy (closing eyes), one of the classroom teachers guided him to a 
location that contained stimulating objects and motor tasks. The redirected activity 
lasted 5–10 min with teacher prompting to sustain engagement as necessary.

Positive interactions. Classroom teachers praised the boy and patted his back 
during their daily interactions with him. This procedure had the dual objective of 
preventing sleep attempts and positively reinforcing non-sleep behavior through-
out the day.

Within the initial baseline phase the boy slept an average of 46 min each 
day. Daytime sleeping did not occur when intervention was first implemented, 
increased to an average of 22 min per day in the reversal-to-baseline phase, and 
was absent again with intervention. At a 6-month follow-up, the boy continued to 
be awake all day.

Sleep Terrors. Few studies have treated sleep terrors in people with IDD. One 
exception is Durand (2002) in which parents of three children with autism applied 
scheduled awakenings as a solitary behavioral intervention. Scheduled awakening 
consisted of arousing a child 15–30 min before the time(s) that night terrors were 
usually experienced. The three children had fewer night terrors with intervention 
in effect and 12 months later. Clearly, more research is needed to replicate these 
findings and to study other potentially effective procedures.

Summary and Practice Recommendations

There are several reasons to recommend behavioral intervention for improving 
sleep of people who have IDD. Notably, clinicians have several procedures at 
their disposal with good evidence support in treating particular sleep problems. 
Various methods of functional behavioral assessment can provide vital informa-
tion for tailoring a sleep intervention to the unique presentation of children and 
adults. The research reviewed in this chapter further supports parents and care-pro-
viders implementing behavioral intervention within different applied settings such 
as homes, schools, and hospital units. Many of these intervention procedures also 
appeal to parents and care-providers because of high satisfaction and treatment 
acceptability.

Equally important are some relative limitations with the extant behavioral 
intervention sleep research. For example, the vast majority of studies evaluated 
multicomponent intervention plans that may or may not have required the full 
complement of procedures (Freidman and Luiselli 2008; Knight and Johnson 
2014; O’Reilly et al. 2004). This matter has practical significance for parents 
and care-providers who generally prefer methods that are easy to understand and 
institute (Knight and Johnson 2014). A second concern is that most research has 
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not included assessment of intervention integrity—do parents and care-providers 
implement intervention procedures as they were trained and presented in a writ-
ten plan? Intervention integrity assessment cannot be overlooked as an integral 
feature of outcome evaluation (Sanetti and Kratochwill 2014). Lastly, although 
there is some evidence that the salutary effects of behavioral intervention for sleep 
problems in IDD are maintained long-term (Durand 2002; Piazza and Fisher 1991;  
Thiele et al. 2001), research has not consistently reported follow up measures 
months and years post-intervention.

Establishing appropriate sleep hygiene is recognized as a prerequisite to behav-
ioral intervention (Durand 2014a; Knight and Johnson 2014; Malow et al. 2014). 
Minimally, a sleep hygiene protocol should emphasize regular evening bedtimes 
and morning wake up times. Parents and care-providers are advised to plan relax-
ing activities with children and adults at least 30 min before going to bed. It is 
desirable to eliminate sleep-interfering and distracting ambient stimulation in the 
bedroom, namely noise, light, and uncomfortable temperatures. Often overlooked, 
parents and care-providers should restrict ingestion of caffeine-laden liquids and 
foods (e.g., coffee, tea, cola soft drinks, chocolate). A sleep hygiene orientation 
can further include sleep facilitating stimulation, for example, continuous white 
noise (Forquer and Johnson 2005). Attention to sleep hygiene is a relatively low-
demand approach to improving sleep, can be accommodated within most liv-
ing environments, and may preclude the need for more intensive behavioral 
intervention.

When behavioral intervention is indicated, clinicians should be cognizant of the 
unique circumstances facing parents and care-providers. By definition, sleep prob-
lems occur at inconvenient times, either at the end of the day, the middle of the 
night, and early morning before the day begins. The already existing fatigue that 
parents and care-providers experience in dealing with a sleep problem is further 
intensified by having to intervene in such contexts. Furthermore, many sleep inter-
vention plans can be difficult to implement because the procedures themselves are 
time-consuming, not always possible to apply with fidelity, and may provoke other 
challenging behavior from the child or adult. Using an instrument such as the 
Selecting Sleep Interventions Questionnaire (SSIQ) described by Durand (2014a) 
can help clinicians choose intervention procedures that parents and care-providers 
judge most palatable. The SSIQ solicits people’s attitudes about the disruption-
distress they are able to tolerate in dealing with sleep problems as well as other 
beliefs that could compromise a potentially effective intervention plan. Such pre-
intervention assessment is strongly recommended.

Designing sleep intervention plans to be implemented by parents and care-
providers also means that behavioral specialists will have to interact with other 
professionals. Multidisciplinary collaboration can be expected among physicians, 
nurses, nutritionists, and related health practitioners. In such circumstances, it is 
necessary for clinicians to be “consultation savvy” and prepared to assist with 
evaluating complimentary treatment protocols, most likely pharmacology-medica-
tion regimens (Cortesi et al. 2012; Richdale 2013).
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Behavioral intervention for sleep and sleep-related problems has focused pri-
marily on people who have ASD (Mannion and Leader 2013) but less so with 
other developmental disabilities. Clinical practice will be enhanced through more 
widespread application and evaluation within the larger IDD population. Allen 
et al. (2013) as an example reported promising findings from behavioral sleep 
intervention with children who had Angelman syndrome. Similarly, and as noted 
previously, studies have been dominated by children and youth. It would be valu-
able to concentrate efforts on adults and the types of sleep problems that differen-
tiate them from pediatric samples (van de Wouw et al. 2012).

Another suggestion for clinicians is to combine multiple methods when con-
ducting sleep intervention assessment and measurement (Hodge et al. 2012). 
Integrated measures would include direct observational coding, informant ques-
tionnaires, rating scales, and actigraphy. Social validity assessment also serves 
a critical evaluative function (Knight and Johnson 2014; Moore et al. 2007). Of 
course, various assessment and measurement modalities will have to be adjusted to 
the behaviors of concern, setting resources, ease of documentation, and treatment 
objectives that apply to each case. Multi-method evaluation will best represent the 
often multiple facets of a sleep problem and the total impact from a comprehen-
sively formulated and implemented behavioral intervention plan.
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Rumination is the deliberate regurgitation, chewing, and swallowing of stomach 
contents, and operant vomiting is the purposeful expulsion of regurgitated stom-
ach contents from the mouth (Fredericks et al. 1998; Lang et al. 2011; Starin and 
Fuqua 1987). Operant vomiting is frequently caused by placing fingers in the 
mouth or by engaging in tongue thrusting (Winton and Singh 1983). Rumination 
has been reported across a wide range of ages (0–89 years; Parry-Jones 1994) 
and in both typically developing individuals and individuals with intellec-
tual and developmental disabilities, but is much more common among the latter 
(Winton and Singh 1983). The mean age of onset for typically developing chil-
dren ranges from 3 weeks to 12 months, while onset among children with intel-
lectual and developmental disabilities may not occur until years later (Winton 
and Singh 1983). Rumination in typically developing children is often transient, 
while rumination in children with intellectual and developmental disabilities may 
persist for many years. Although no formal data on the prevalence of rumination 
exist, the prevalence of rumination among individuals with intellectual disabilities 
is estimated to range from 6 to 10 % (Lang et al. 2011; Starin and Fuqua 1987; 
Winton and Singh 1983). A recent review of the current state of feeding and eat-
ing disorders, under which rumination disorder is categorized in the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric 
Association 2013), states that there are insufficient data to determine lifetime prev-
alence (Kelly et al. 2014).
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There are many negative medical side effects associated with rumination dis-
order. The chronic vomiting associated with rumination can lead to many serious 
health problems such as irritation of the mouth, throat, and esophagus, dehydra-
tion, malnutrition, lowered resistance to diseases, weight loss, tooth decay, chok-
ing, gastrointestinal bleeding, and possibly death (Fredericks et al. 1998; Kelly 
et al. 2014; Lang et al. 2011; Tierney and Jackson 1984; Winton and Singh 1983). 
Furthermore, individuals who do not take in a sufficient amount of food (which 
is associated with chronic rumination) may have to be placed on feeding tubes 
(Kuhn and Matson 2004). Feeding tubes may be associated with other health risks 
and can further inhibit the development of appropriate and effective eating behav-
ior. Cited mortality rates associated with rumination disorder range from 12.5 to 
50 % (Tierney and Jackson 1984), and rumination is the primary cause of death in 
5–10 % of people who ruminate (Fredericks et al. 1998).

In addition to medical side effects, there are many negative social side effects 
associated with rumination. Chronic vomiting and rumination may have a dam-
aging effect on the individual’s overall appearance and lead to halitosis and foul 
body odor (Starin and Fuqua 1987), possibly resulting in social isolation and 
reduced educational or vocational opportunities. Poor social and family function-
ing are also commonly associated with rumination disorder (Kelly et al. 2014).

A complication in identifying, diagnosing, and measuring rumination disorder 
is that it can be difficult to detect. In some individuals, subtle throat movements 
are the only indication that rumination is occurring. In addition, some individuals 
may only ruminate when alone due to a history of punishment for rumination. In 
some cases, rumination may not occur in discrete movements; clinicians may have 
to measure duration instead of, or in addition to, frequency.

A distinction between rumination and vomiting is often made; vomiting 
involves the expulsion of food from the mouth whereas rumination involves bring-
ing up vomitus into the mouth without expulsion. Vomiting when sick or after 
eating dangerous food is largely a respondent behavior (i.e., a reflex). However, 
some individuals engage in operant vomiting, or vomiting with a purpose (i.e., it 
produces or terminates something for the individual). It has been suggested that 
some individuals may ruminate because they are physically unable to recruit other 
sources of stimulation due to physical limitations (e.g., non-ambulatory individu-
als; Kuhn and Matson 2004). Some individuals who ruminate also engage in oper-
ant vomiting, although the extent to which these two are co-morbid is unknown. 
Interestingly, Amarnath et al. (1986) found that many individuals who engage in 
rumination exhibit increased movements in the abdomen without compressions 
of other gastrointestinal areas typically exhibited during vomiting. This type of 
responding may contribute to the difficulty in identifying rumination and may help 
explain why it appears so easy for people who engage in rumination to bring food 
up into the mouth (Fredericks et al. 1998). Some researchers have noted that vom-
iting may reliably precede rumination in some individuals (Singh 1981). In other 
cases, vomiting becomes more common after a history of rumination, which may 
indicate more serious gastrointestinal abnormalities (Kuruvilla and Trewby 1989). 
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A comprehensive medical evaluation should be conducted to assess the presence 
of abnormalities in cases such as this.

History of Rumination

Rumination was first described clinically in 1618 by Italian anatomist Fabricious 
ab Aquapendente. Interestingly, there is speculation that rumination occurred prior 
to this, but that it was not considered a disorder or problem. Instead, it may have 
been a common, accepted cultural practice. That is, typically developing people 
may have ruminated because they found it pleasurable, and good-tasting food may 
have been in shorter supply than in modern times. Rumination may have become 
a clinical problem or disorder only after it was linked with the behavior of cat-
tle (Parry-Jones 1994). Throughout history, comparisons between rumination and 
other eating disorders have been made. While evidence for symptom overlap with 
anorexia nervosa is limited, more evidence for symptom overlap with bulimia 
exists. Due to this symptomology overlap with rumination, both disorders have 
been perceived as degenerate behaviors, leading to the social embarrassment and 
impairment associated with these disorders in the present (Parry-Jones and Parry-
Jones 1994).

In the 1700s and early 1800s, as rumination became an oddity, individuals who 
ruminated were often highlighted in circuses along with other unusual human 
physical characteristics and activities such as bearded women and leather-skinned 
children. The use of rumination as an exhibitionist oddity offers another inter-
esting parallel with bulimia, as individuals with both disorders used their eating 
abnormalities to earn their living in fairs, circuses, or side-shows (Parry-Jones 
and Parry-Jones 1994). As it became less common among the general population, 
medical and scientific interest in rumination turned to individuals with disabili-
ties. Later, in the 20th century, attention turned toward rumination among infants 
(Parry-Jones 1994).

Treatment of rumination first emerged in the 1950s. The psychoanalytic con-
ceptualization of abnormal behavior, popular at the time, described problematic 
mother-child relationships as the culprit. These problematic relationships were 
said to cause the individual to seek internal gratification, sometimes in the form of 
rumination. Treatments consisted of a “mother substitute” who interacted with the 
individual in a warm manner. Parents were trained to implement the new approach 
to interaction at home. Another important factor related to psychiatric treatments 
was the dependent variables used to demonstrate clinical progress in patients. The 
dependent variables commonly used were weight of the ruminator, apparent emo-
tional state of the patient (inferred from facial expressions), and therapy progress 
by the ruminator and/or parents (Starin and Fuqua 1987). Anecdotal reports sug-
gest that these interventions could be effective in some cases (Winton and Singh 
1983), but these conclusions were limited in that most research in the psychiatric 
literature consists of uncontrolled case studies (Starin and Fuqua 1987).
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Once attention turned toward viewing rumination as a learned behavior, behav-
ior analytic treatments became more common. As opposed to the dependent vari-
ables typically used in psychoanalytic/psychiatric treatments, behavior analytic 
treatments often used discrete, observable response measures such as frequency or 
duration of rumination (Starin and Fuqua 1987). These types of interventions have 
remained the most commonly used class of intervention for rumination to this day. 
Early behavior analytic interventions often focused on punishment-based proce-
dures. However, more recent interventions have focused on interventions informed 
by a functional assessment. Thus, behavioral interventions for rumination can be 
classified into two types: interventions informed by a functional assessment, and 
non-assessment-based interventions. Rumination has also been treated medically 
in some cases.

Rumination Due to Medical Issues

The possibility that rumination is due to a medical cause should be examined 
before proceeding to other forms of assessment and intervention. If medical causes 
are implicated, a medical intervention may be most appropriate. Rogers et al. 
(1992) found that over 90 % of participants evaluated for rumination had gastroe-
sophageal abnormalities, although it is not clear if the rumination was a cause or 
result of the abnormalities. Kuruvilla and Trewby (1989) found that 50 % of indi-
viduals with rumination had reflux and esophagitis (inflammation of the esopha-
gus), although again, it is not clear if rumination was the cause or an effect of this 
condition. Some medications (neuroleptics in particular) may make swallowing 
difficult and should be ruled out as causes or contributors to rumination.

In terms of specific diagnostic procedures, a barium esophogram, an endos-
copy, and radiological studies can be conducted to evaluate physical causes of 
rumination (Rogers et al. 1992). In addition, Kuruvilla and Trewby (1989) rec-
ommend H2 blockers (acid reducers) or antacids to rule out physical causes of 
rumination. Although these procedures may be invasive, they can save time by 
identifying problems which may be relevant for treatment.

Medical interventions consist of surgery, which may target repair of hiatal 
hernia and has been shown to reduce rumination secondary to a hernia or other 
gastroesophageal abnormality. Some medications have also been used, although 
reports of these medications consist of uncontrolled case studies. In particular, the 
opioid agonist, paregoric inhibited rumination in two participants (Blinder et al. 
1986). Surprisingly, little data on the use of antacid medications to treat rumina-
tion has been published (although see Luiselli et al. 1993, 1994, for exceptions). 
In general, although medical etiologies are important to rule out, medical interven-
tions, and particularly surgery, might best be considered after less invasive behav-
ioral interventions have failed.
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Non-assessment-Based Behavioral Interventions  
for Rumination

Non-assessment-based interventions for rumination can be classified into three 
types: differential reinforcement-based procedures, dietary interventions, and 
punishment-basedprocedures.

Differential Reinforcement Procedures. Differential reinforcement (DR) 
procedures have been used to treat rumination in a number of studies. Of course, 
in the absence of a functional assessment identifying and targeting the function 
of rumination, the effectiveness of DR procedures depends entirely on the extent 
to which the reinforcer employed as part of the DR procedure can “overpower” 
the reinforcer maintaining rumination. Given that rumination is often maintained 
by automatic reinforcement and that the reinforcer is therefore always available 
to the participant, clinicians may have difficulty maintaining the effects of DR 
procedures. In other words, the long term effects of DR procedures may be ques-
tionable, and few studies have employed long-term follow-up measures of DR 
procedures. Clinicians might enhance the likelihood of treatment efficacy by using 
highly preferred items, formally identified via a stimulus preference assessment, 
as part of the DR procedure and by restricting access to the items used in the DR 
procedure.

Kelly and Heffner (1988) evaluated a differential reinforcement of alternative 
behavior contingency with a 24-year-old male who engaged in operant vomiting. 
Specifically, they removed all attention for 2 min contingent upon each instance 
of vomiting. In addition, they provided attention on a dense fixed time schedule. 
The results showed that the DR procedure was effective; vomiting was reduced 
and the participant’s weight increased from a dangerously low level to average for 
his height and age. In addition, the effects were maintained for 2 months.

Sanders-Dewey and Larson (2006) evaluated a differential reinforcement of 
other behavior (DRO) schedule with a 20-year-old man who engaged in rumina-
tion. The authors provided verbal attention contingent upon the absence of rumi-
nation for various periods of time. In addition, they also delivered a small taste of 
a sour drink contingent upon rumination or pre-rumination behaviors. The results 
show that rumination decreased upon introduction of the procedure. In addition, 
the authors were able to gradually remove the sour drink from the treatment pack-
age; the treatment was evaluated 8 days later and remained effective.

Dietary Interventions. Jackson et al. (1975) were the first to evaluate a food 
satiation procedure, in which participants were provided with large quantities of 
food as a treatment for rumination. The procedure used in the study allowed the 
participant to eat all of the food that he or she could consume. Although the results 
of the study showed that satiation was an effective procedure to decrease rumi-
nation/vomiting in two participants, the procedure involved both participants eat-
ing at least twice the amount of food typically consumed during meals, so weight 
gain was a concern. However, as with many individuals who ruminate, these par-
ticipants were underweight. Other researchers (Libby and Phillips 1979; Rast et al. 
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1984, 1981) have replicated and added to this procedure. While Jackson et al. 
(1975) and Libby and Phillips (1979) allowed access to at least twice the amount 
of food typically given during meals along with snacks to maintain satiation, Rast 
et al. (1981, 1984) evaluated the exact relation between food quantity and rumina-
tion behavior by conducting a parametric analysis of varying amounts of food and 
rumination frequency and duration. These two studies identified an inverse relation 
between caloric density of diet and frequency of rumination. Overall, the results 
of these studies have shown that food satiation procedures produce robust and sus-
taining reductions in rumination (Starin and Fuqua 1987), although the procedure 
has the potential to result in excessive weight gain. Despite the potential negative 
side effects of food satiation, manipulation of dietary variables has become one of 
the most common interventions for rumination (Sharp et al. 2012).

Rast et al. (1988) evaluated a novel intervention for three women with intel-
lectual disabilities who engaged in rumination. The authors provided access to 
sugarless chewing gum before meals, which was intended to act as an abolishing 
operation by decreasing the value of chewing, and therefore decreasing the fre-
quency of rumination. The intervention was effective; rumination decreased when 
the pre-meal chewing program was in place. The authors also ruled out increased 
caloric intake as a possible mechanism for the reduction of rumination by using 
zero-calorie gum (some researchers have speculated that satiation procedures may 
be effective due to increased caloric intake). Years later, Rhine and Tarbox (2009) 
replicated the gum chewing intervention to decrease rumination in a young boy 
with autism. The replication was equally effective. One notable feature of these 
studies is that rumination decreased without increased caloric intake, circumvent-
ing the potential for excessive weight gain.

Yang (1988) evaluated a food satiation procedure with an adolescent with an 
intellectual disability who lived in a residential treatment facility. The satiation 
procedure included access to typical meals in addition to 20 slices of white bread 
at each meal. Once an effect was obtained, the author systematically decreased the 
number of white bread slices available, until, after 10 weeks, no additional bread 
was available at meals. Rumination remained at low levels during the fading pro-
cess. At a 12-week follow-up, the participant remained rumination free and had 
gained weight. Clauser and Scibak (1990) used a similar procedure with three 
adults with intellectual disabilities who engaged in rumination; the procedure 
was effective to reduce the target behavior. Interestingly, the authors also noted 
a decrease in other forms of self-injurious behavior when the satiation procedure 
was in place.

Greene et al. (1991) evaluated the delivery of various amounts and types of 
peanut butter on rumination exhibited by five individuals with intellectual dis-
abilities. Some researchers have hypothesized that the thick, sticky consistency of 
peanut butter makes rumination more difficult. The peanut butter was given dur-
ing meals. Ingeniously, the authors evaluated lower calorie as well as higher calo-
rie peanut butter in order to separate any effects due to increased caloric intake 
from effects due to the consistency of peanut butter. The authors also varied pea-
nut butter texture, as thick textured peanut butter could be more effective than 
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thin textured peanut butter to decrease rumination. The results showed that as 
the amount of peanut butter consumed increased, rumination decreased. Calories 
appeared to be more important than texture; the texture of the peanut butter had 
little effect on rumination.

Johnston et al. (1991) evaluated increased caloric intake with three adults with 
intellectual disabilities. The authors increased the participants’ caloric intake from 
700 to 900 calories per meal to 2800 to 3000 calories per meal. The increased 
caloric intake reduced rumination during lunch. This study was particularly 
informative because all other variables (e.g., attention delivered to participants) 
remained the same during baseline and intervention.

Luiselli et al. (1993) evaluated a package intervention to decrease rumination 
and operant vomiting in an adolescent with an intellectual disability. The dietary 
components of the intervention consisted of paced access to food during meals and 
limited access to liquids, dairy products and spicy foods. The treatment package 
also included medication (i.e., an antacid, as well as two additional medications 
used to treat heartburn) and behavioral components (i.e., delivery of attention dur-
ing meals and a reprimand contingent upon rumination or vomiting). The food 
pacing and liquid restriction components were gradually reduced. Both rumination 
and vomiting decreased to low levels; these results were maintained at a two year 
follow-up.

Luiselli et al. (1994) evaluated another multi-component treatment to reduce 
rumination and operant vomiting in an adolescent male with an intellectual disa-
bility. Their intervention included dietary components (i.e., bite pacing, reductions 
of fatty foods and lactose, and an increase in healthier foods), behavioral compo-
nents (i.e., delivery of attention when not ruminating, required assistance in clean-
ing up vomitus), and an antacid. Both rumination and vomiting decreased to low 
levels; these results were maintained for four months.

Dunn et al. (1997) provided free access to foods high in starch (e.g., potatoes, 
pasta) and then later to fruits and vegetables in addition to regular meals. The 
amount of food delivered was reduced to control weight gain. Unfortunately, rumi-
nation returned after two years; free access to food was again provided. The satia-
tion procedure was effective to reduce rumination up to 7 years later. Dudley et al. 
(2002) evaluated a similar procedure with a young boy and found it to be effective. 
Follow-up data four years later suggested the intervention remained effective.

Wilder et al. (1997) compared three interventions to reduce rumination in an 
adult with an intellectual disability. They evaluated noncontingent delivery of bites 
of preferred food every 20 s for 30 min immediately following meals, compet-
ing stimulation (they required the participant to take a shower during which the 
participant would sing), and reduced liquid intake. The noncontingent delivery of 
food produced the greatest reductions in rumination. The reduced liquid intake 
produced moderate levels of reduction, and competing stimulation was the least 
effective intervention.

Thibadeau et al. (1999) evaluated an intervention to decrease rumination and 
vomiting by an 18-year-old male with an intellectual disability. Their proce-
dure included access to white bread upon request for one hour following meals.  
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This is similar to the procedure described by Yang (1988), but Thibadeau incorpo-
rated participant choice into the intervention. The procedure was effective; even 
after 15 months rumination remained low. In addition, bread consumption was 
reduced but not eliminated. Masalsky and Luiselli (1998) replicated this proce-
dure with a 44-year-old male with an intellectual disability and visual impairment. 
Participant choice was still utilized in this study; however, instead of giving full 
slices of white bread, only a small piece of white bread was available for up to 
30 min following the last bite of a meal. Follow-up data showed that rumination 
remained below original levels. Darling et al. (2011) replicated Thibadeau et al.’s 
procedure with a 27-year-old man with an intellectual disability and found similar 
results. In this study, the participant did not gain any additional weight.

Heering et al. (2003) conducted a pre-intervention dietary assessment with a 
19-year-old male who engaged in rumination. The assessment suggested that 
rumination was less likely when the participant did not consume liquids during 
meals and when he did consume peanut butter before meals. The authors then 
implemented an intervention in which they withheld liquid until 1.5 h after meal-
time. The results suggest that the liquid rescheduling reduced rumination during 
both breakfast and lunch, although the design employed to assess the effects dur-
ing lunch was pre-experimental.

Recently, Sharp et al. (2012) compared four dietary modification-based inter-
ventions to treat rumination among two individuals with autism. The interventions 
were increased meal size, supplemental feedings, fixed-time provision of peanut 
butter, and liquid rescheduling. During the increased meal size condition, partici-
pants received double their usual portion size at meals. The supplemental feed-
ings condition consisted of splitting a meal in two halves and providing half of the 
meal in small bites on a fixed time 1 min schedule for 30 min after the first half 
of the meal was consumed. The fixed-time provision of peanut butter condition 
consisted of the delivery of half a teaspoon of peanut butter on a fixed-time 1 min 
schedule for 30 min after a meal. The liquid rescheduling condition consisted of 
withholding drinks for 60 min after a meal. Of these, liquid rescheduling was the 
most effective. In addition, the authors also found that the most effective schedule 
upon which the liquid was administered varied by participant.

The mechanism(s) responsible for the effects of dietary interventions probably 
varies by procedure. For procedures in which large quantities of food are provided, 
the increased caloric intake may produce satiation, which may be responsible for 
treatment effects. For procedures in which food is delivered on fixed-time sched-
ules after meals, chewing the food may compete with rumination. For procedures 
in which a thick food such as peanut butter or bread is delivered before, during, or 
after meals and procedures in which liquid is withheld during meals, the mecha-
nism of action might be prevention. That is, rumination might be prevented from 
occurring due to the participant’s inability to bring food up into the mouth. Other 
possible explanations for the efficacy of access to peanut butter and bread include 
the increased consumption of concentrated starches (which are high in caloric 
content), and the possibility that eating these foods provides a sensory conse-
quence that competes with rumination behavior. Of course, this is just speculation; 
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additional research is needed to determine the mechanism of action for these and 
many other interventions for rumination. In addition to varying by procedure, 
the mechanism of action may vary by individual. As a result, more research on 
an individual basis is needed. Since the literature on the treatment of rumination 
largely consists of within subject experimental designs with a small number of 
participants, large-scale studies employing group designs to evaluate dietary inter-
ventions (as well as other interventions) are also necessary.

Punishment-Based Procedures. A number of studies have used punishment-
based procedures to treat rumination. In nearly all of these studies, positive pun-
ishment (i.e., the addition of a stimulus contingent upon a behavior which results 
in a decrease in that behavior) was used. Most of these studies were published 
early in the history of the treatment of rumination; more recent interventions have 
focused on dietary manipulations (reviewed above), as well as interventions based 
on a functional assessment (described below).

Although it is not common today, electric shock has been used to decrease 
rumination in a number of studies. Bright and Whaley (1968) used contin-
gent electric shock to decrease rumination and vomiting in an 11-year-old boy 
with an intellectual disability. The procedure was reportedly effective; rumina-
tion was eliminated. Other early studies on the use of shock to decrease rumi-
nation reported similar results (Galbraith et al. 1970; Kohlenberg 1970; Luckey 
et al. 1968). Unfortunately, many of these studies employed inadequate research 
designs, so the extent to which the effects were due to the shock alone is difficult 
to determine.

In addition to problematic research methodology, a number of studies using 
electric shock have reported unwanted side effects. These side effects include 
emotional behavior, masturbation, hair pulling, and other self-injurious behaviors 
(Starin and Fuqua 1987). The use of electric shock is now considered to be inhu-
mane by many and is seldom, if ever, approved by human rights committees.

Other punishment-based procedures have also been used to treat rumina-
tion. Minness (1980) used contingent pinching to decrease operant vomiting by 
an adolescent female with an intellectual disability. The author reported pinch-
ing the back of the participant’s hand contingent upon the participant putting her 
hand into her mouth. A time-out period, as well as reinforcement for alternative 
behavior, was also used. The procedure was effective in both the original setting 
as well as a generalization setting; operant vomiting decreased to near-zero levels. 
Unfortunately, once treatment was removed, vomiting returned.

Another form of punishment procedure that has been used to treat rumination 
is the contingent application of unpleasant tastes. Lemon juice, hot sauce, and 
antiseptic have all been applied contingent upon rumination. Most often, a small 
amount (5–10 cc) of the substance is squirted into the participant’s mouth imme-
diately following an instance of rumination. In one case, however, Bright and 
Whaley (1968) sprayed hot sauce on to previously expelled vomitus in order to 
decrease re-ingestion of the vomitus.

Sajwaj et al. (1974) used contingent lemon juice to decease life-threatening rumi-
nation in a six-month-old infant. The procedure decreased rumination to near-zero 
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levels and the authors reported few, if any, negative side effects. This study is unu-
sual in that the participant was a typically developing female; the majority of stud-
ies evaluating treatments for rumination have been conducted with individuals with 
intellectual disabilities. Marholin et al. (1980) replicated this procedure in an adoles-
cent with an intellectual disability; operant vomiting and vomiting-related behavior 
decreased to near-zero levels. In addition, the contingent lemon juice was removed 
after 62 days of treatment and vomiting remained at low levels.

Becker et al. (1978) used contingent lemon juice to treat rumination exhibited 
by a 3-year-old girl with an intellectual disability. The procedure reduced rumina-
tion and the authors were able to train the participant’s mother to implement the 
intervention. The authors did report some negative side effects of the procedure, 
including other forms of self-injury.

Foxx et al. (1979) used an oral hygiene punishment procedure to treat rumi-
nation exhibited by two women with intellectual disabilities. The oral hygiene 
procedure consisted of cleansing the participant’s teeth with an alcohol-based 
mouthwash for two min contingent upon rumination. Interestingly, the authors first 
implemented a satiation procedure with the participants; although satiation was 
somewhat effective, it did not decrease rumination to near-zero levels. The addi-
tion of the oral hygiene procedure reduced rumination to 1–3 % of baseline levels 
for both participants.

Overcorrection, another form of punishment, has also been used to treat rumi-
nation. The published studies on the use of overcorrection have used restitution, 
a form of overcorrection in which the participant is required to restore the envi-
ronment to an improved state, to treat operant vomiting or rumination. Azrin 
and Wesolowski (1975) used a restitution procedure as well as positive practice, 
in which the participant was required to practice the correct way to vomit (i.e., 
over a sink or toilet) 15 times. The total duration of the overcorrection procedure 
was 20–60 min. The participant was a woman with an intellectual disability who 
engaged in operant vomiting. The procedure was effective within one week and 
was discontinued shortly after. At a one-year follow-up, operant vomiting was still 
absent. Duker and Seys (1977) replicated the procedure but used a shorter overall 
duration of the overcorrection procedure; they found that the briefer version of the 
overcorrection procedure was also effective.

Assessment-Based Behavioral Interventions 
 for Rumination

Interventions for many forms of challenging behavior among individuals with 
intellectual disabilities have become increasingly non-aversive over the past 
25 years (Lang et al. 2011), and interventions for rumination are no exception. The 
advent and use of functional assessment technology to identify the environmen-
tal variables responsible for challenging behavior has led to an increase in assess-
ment-based interventions for rumination and a decrease in punishment-based 
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procedures. Table 9.1 provides a succinct description of the research on 
 assessment-based behavioral interventions for rumination.

Lockwood et al. (1997) conducted a descriptive analysis in which they recorded 
narrative data on rumination exhibited by a 34-year old woman with an intellec-
tual disability. Their assessment results suggested that the participant’s rumina-
tion was maintained by social negative reinforcement in the form of escape from 
demands. Based on these results, they instituted an intervention which included 
escape extinction, a correction procedure involving cleaning any expelled vomi-
tus, and choice of foods. They found the procedure to be effective at decreasing 
rumination. In addition, the effects generalized across settings and maintained for 
3 years. Notably, this is the only published study in which a functional assessment 
suggested maintenance of rumination via social variables as opposed to non-social 
variables (i.e., automatic reinforcement).

Kenzer and Wallace (2007) conducted a functional analysis on rumination exhib-
ited by a 59-year old male with an intellectual disability. The analysis suggested that 
rumination was maintained by automatic reinforcement. During intervention, the 
authors compared access to larger portions of food during meals to supplemental 
post-meal opportunities to eat. Results showed that the supplemental feedings pro-
duced a greater reduction in the rate of rumination than the large portions treatment.

Lyons et al. (2007) conducted a functional analysis with two adolescents who 
engaged in rumination. The results suggest that rumination was maintained by 
automatic reinforcement for both participants. These researchers then evaluated a 
chew ring intended to match (to some extent, at least) the oral stimulation pro-
duced by rumination, as well as a supplemental feeding session that involved 
access to food and liquids. Their results showed that the chew ring initially 
reduced rumination for one of the participants, but the effects were not main-
tained. The supplemental feeding component reduced rumination and the interven-
tion effects were maintained for 3 months.

Wilder et al. (2009) conducted a functional analysis on rumination exhibited 
by an adult with autism. They conducted a functional analysis both pre- and post-
meal to verify that rumination only occurred after food consumption and to deter-
mine the variables responsible for maintenance. The authors found that rumination 
did only occur after meals and the results of the functional analysis suggest that 
rumination was maintained by automatic reinforcement. They then evaluated the 
use of flavor sprays (i.e., zero calorie sprays which taste like various foods) to 
reduce rumination. The intervention was moderately effective and the participant 
was also taught to self-administer the spray.

Baker et al. (2010) assessed operant vomiting in an 8-year old boy with autism. 
During a functional analysis, vomiting was shown to persist in the absence of 
social consequences. Interestingly, the behavior seemed to be maintained by the 
site of the vomitus once it was expelled. Interventions involving noncontingent 
reinforcement (NCR) and differential reinforcement of other behavior (DRO) were 
ineffective, but a visual screen, which prevented the boy from seeing the vomitus, 
reduced rumination to low levels. The effects were maintained for 4 months and 
generalized across settings.
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Wrigley et al. (2010) evaluated a multi-component intervention to treat rumina-
tion exhibited by an adult female with intellectual disabilities. After a functional 
analysis demonstrated that the participant’s rumination was maintained by auto-
matic reinforcement, the researchers implemented an intervention consisting of the 
interruption of precursor behavior, noncontingent attention, and a 1-min DRO. The 
intervention reduced rumination by 82 % relative to baseline. The authors then 
systematically removed each component to determine its effects; interestingly, 
each component was found to contribute to the overall treatment effect.

Kliebert and Tiger (2011) evaluated the effects of noncontingent juice delivery 
on rumination exhibited by a young boy with autism. After a functional analysis 
showed that rumination was maintained by automatic reinforcement, the authors 
delivered preferred juice independent of rumination. In addition, they measured 
rumination during juice delivery as well as rumination that occurred well after 
juice delivery. The juice eliminated rumination during juice delivery, but had no 
effect on rumination after noncontingent juice was delivered. These results are 
interesting in that previous studies (e.g., Heering et al. 2003) have suggested that 
access to liquids might increase the likelihood of rumination; this study suggested 
the opposite effect (i.e., access to liquids decreased the likelihood of rumination).

Woods et al. (2013) conducted a functional analysis of rumination exhibited by 
a man with autism. The functional analysis suggested that rumination was main-
tained via automatic reinforcement. The authors then implemented an interven-
tion in which they provided noncontingent access to supplemental food at meals. 
They found that noncontingent food was more effective than noncontingent ined-
ible stimuli, certain types of food were more effective at reducing rumination than 
others, and that both pre-session as well as continuous access to food were more 
effective to reduce rumination than fixed-time access to food.

Finally, Dominguez et al. (2014) conducted a pre-treatment screening analy-
sis to verify that rumination occurred in the absence of social consequences for 
an 11-year-old boy with autism. The analysis suggested a non-social function. 
They then implemented a verbal reprimand contingent upon rumination; the tar-
get behavior decreased to near-zero levels. The authors also collected follow-up 
data 18 months after the intervention; the reprimand was still effective at reduc-
ing rumination. This study is unusual in that a punishment-based procedure (which 
is non-function-based) was selected after the functional analysis showed mainte-
nance via automatic reinforcement.

Practice Recommendations

Since the treatment of rumination began in the 1960s, a number of behavioral 
interventions have been employed. Punishment-based procedures such as contin-
gent electric shock, contingent unpleasant taste, and overcorrection have all been 
shown to be effective to treat rumination. Dietary-based interventions, including 
food satiation, liquid rescheduling, and the response-independent delivery of food 
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after meals have also been shown to be effective to treat rumination in a number 
of studies. Differential reinforcement procedures have been shown to be effective 
in some cases. A more recent development has been the use of functional assess-
ment procedures to identify the function of rumination before implementing an 
intervention.

A decision tree depicting one possible framework for selecting behavioral inter-
ventions for rumination is provided in Fig. 9.1. This decision tree is based on the 
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Fig. 9.1  Decision Tree for Model for Behavioral Interventions for Rumination
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existing literature on the treatment of rumination and describes the least restric-
tive, most effective behavioral interventions published to date. Of course, individ-
ual practitioners may have constraints not considered in the development of this 
tree; therefore, it should only be used as a general guide to the development of an 
intervention.

Practitioners should first obtain a medical evaluation to determine the extent 
to which rumination is due to, or a by-product of, a medical problem. If medical 
causes and/or interventions are ruled out, the next step is to conduct a functional 
assessment to determine the function of rumination. Although it is likely that 
rumination is maintained by automatic reinforcement, it has been shown to be sen-
sitive to social variables (i.e., escape from demands; Lockwood et al. 1997) in one 
case. If rumination is maintained by or sensitive to social variables, treatment will 
center on manipulation of those variables. For example, treatment might consist of 
eliminating the motivation to engage in rumination by delivering a large amount 
of the reinforcer on a response-independent basis (noncontingent reinforcement), 
withholding the reinforcer contingent upon rumination (i.e., extinction), delivering 
the reinforcer contingent upon a socially appropriate alternative behavior (i.e., dif-
ferential reinforcement), or some combination of these.

If rumination is maintained by automatic reinforcement (i.e., it produces its 
own reinforcement, independent of social consequences), a different approach 
to treatment will be necessary. Because they are generally not very intrusive and 
have been shown to be effective, dietary interventions might be evaluated first. 
The dietary intervention that is least likely to produce side effects would be liq-
uid rescheduling, or, if the individual is of below average or average weight, food 
satiation (i.e., providing large quantities of food during a meal). The response 
independent delivery of food on a fixed time schedule might also be an option, 
but this may be time-intensive, and thus, difficult to implement. If these interven-
tions are ineffective, and if it is possible to deliver stimulation that is similar to 
the stimulation produced by rumination (e.g., delivery of a flavor spray, chewing 
gum) after meals, this is a viable approach. If delivery of a flavor spray or chew-
ing gum cannot be done or is ineffective, a differential reinforcement procedure 
using a highly preferred item might be attempted. A stimulus preference assess-
ment should be conducted first; once a high preference item has been identified, 
it can be delivered contingent on the absence of rumination (i.e., a DRO). Finally, 
if all of these procedures fail, a combination of the interventions described above 
might be attempted.

As a last resort, punishment-based procedures might be used. Of course, per-
mission from a guardian and/or a human rights committee will be necessary before 
evaluating a punishment-based procedure. An overcorrection procedure or a verbal 
reprimand might be evaluated first. If these are ineffective, an oral hygiene proce-
dure using an antiseptic might be applied. If rumination is unresponsive to all of 
these interventions (remember that a punishment procedure can be combined with 
one of the interventions described above), more intrusive punishment-based pro-
cedures might be considered, taking into account the individual’s current state of 
health and the urgency of decreasing rumination.
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To summarize, rumination and operant vomiting can have serious adverse 
health consequences and should be addressed as soon as they are identified. If no 
medical cause is apparent, behavioral interventions are the least intrusive, most 
effective procedures to treat rumination. A functional assessment should first be 
conducted to identify the variables maintaining rumination. Based on assessment 
results, a number of interventions might be evaluated.
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Introduction

Substance use (SU) is highly prevalent among the adult population. For example,  
results of the National Survey on Drug Use and Health (Substance Abuse and 
Mental Health Services Administration [SAMHSA] 2014) indicate that in the 
United States, more than 80 % of the population aged 18 and older has ever used 
alcohol in his or her life. In addition, roughly half of this population has ever used 
cannabis and other illicit drugs. While SU in itself is not necessarily problematic 
and is often also socially acceptable—especially in the case of tobacco and alcohol 
use—a number of people develop a substance use disorder (SUD).

According to the American Psychiatric Association (APA 2013), SUD is char-
acterised by a problematic and recurrent pattern of SU that results in significant 
impairments in day-to-day functioning, including failures to meet responsibili-
ties at work, school or home. It is diagnosed on a continuum from mild to severe, 
using 11 criteria related to impaired control over SU, social impairments as a 
result of SU, risky SU and symptoms of tolerance and withdrawal. Recent findings 
from the general United States population estimate the lifetime prevalence of alco-
hol use disorder around 8 % and illicit drug use disorder around 2–3 % (Swendsen 
et al. 2012). Similar findings have been reported in studies on the epidemiology of 
SUD among European countries, with prevalence rates for alcohol use disorder of 
roughly 6 % for males and 1 % for females (Rehm et al. 2005) and rates varying 
between 0.3 and 2.9 % for drug use disorder (Rehm et al. 2005).
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Individuals with intellectual and developmental disabilities (IDD) seem to be 
at risk for developing SUD. Although reliable data on the prevalence of SU(D) in 
individuals with IDD are scarce (Carroll Chapman and Wu 2012), it is suggested 
that all substances are used by individuals with IDD. Alcohol is reported to be the 
main substance used and misused among this group, with prevalence rates similar 
or lower compared to those in the general population (To et al. 2014; VanDerNagel 
et al. 2011a). Prevalence rates of cannabis and other illicit drug use among indi-
viduals with IDD, on the other hand, seem higher compared to those in the gen-
eral population (VanDerNagel et al. 2011a). The overall prevalence rate of SUD 
was estimated by Sturmey et al. (2003) around 0.5–2 % of the IDD population. 
However, it should be noted that these rates highly depend on sample characteris-
tics, with relatively high prevalence rates found in referred samples (e.g., Didden 
et al. 2009) and forensic samples (e.g., Lindsay et al. 2013).

The consequences of SUD are often detrimental and are a major public health 
and economic concern (Martin et al. 2014). For example, problematic alcohol use 
is responsible for 2.74 million deaths annually (4 % of the worldwide total), being 
the fifth leading risk factor for global diseases (Scott and Kaner 2014). In addi-
tion to these somatic consequences, SUD is also related to a wide range of (neuro) 
psychological and behavioral problems, including aggression, violence, mental 
ill-health and suicide (Room et al. 2005). Research suggests that SUD also has a 
negative influence on the brain, especially on executive control (e.g., Loeber et al. 
2009). Examples include a decreased working memory capacity, a poorer inhibi-
tory control, slowed processing speed, impaired cognitive and behavioral flex-
ibility and impaired emotion regulation (e.g., Bravers et al. 2014). In individuals 
with IDD these substance use-related somatic, psychological and social problems 
might be even more prevalent and more severe (Slayter 2008). SUD is also related 
to problems with work, housing and the social network of individuals with IDD 
(Slayter 2008) and is a risk factor for emotional and behavioral problems (Didden 
et al. 2009) and delinquency (Lindsay et al. 2013). Therefore, it has not only a 
large and negative impact on the wellbeing of the individual, but also on the soci-
ety as a whole.

Despite these severe consequences, however, individuals often continue the 
use of substances. Wiers and Stacy (2006) have called this ‘the paradox of addic-
tion’ and noted that “…the typical problem in addiction is not that drug abusers 
do not realize that the disadvantages of continued drug use outweigh the advan-
tages. The central paradox in addictive behaviors is that people continue to use 
substances even though they know the harm.” Dual process models of addiction 
(e.g., Strack and Deutsch 2004) have tried to explain this paradox, and postulate 
that behavior is influenced by both implicit, automatic processes and explicit, con-
trolled processes. Implicit processes are considered to be spontaneous, fast, can 
sometimes occur outside of conscious awareness and cannot easily be controlled. 
Examples of such processes are attention selection and allocation and automatic 
action tendencies. Explicit processes, on the other hand, are deliberate, slow and 
require conscious awareness and include executive functioning and motivation. As 
a result of chronic and/or excessive SU, the implicit processes get stronger and 
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the rewarding effects of substances and related stimuli become overvalued at the 
expense of other rewards. At the same time, the explicit or controlled processes 
become weaker as a result of a disrupted inhibitory control system and reduced 
top-down control over behavior. Together, these disruptions indicate a grow-
ing loss of control over SU. It should be noted, however, that research on these 
neuropsychological disruptions in individuals with IDD is still limited (e.g., Van 
Duijvenbode et al., submitted; Van Duijvenbode et al., under review). The same 
conclusion holds true for research on the relationship between SUD and mental 
health and psychosocial problems of individuals with IDD.

SUD is a chronic and multifaceted problem that is caused by biological, psy-
chological and social factors and is often associated with comorbid psychiatric 
disorders and psychosocial problems (Van Duijvenbode et al. 2015). This com-
plexity is first reflected in the fact that SUD cannot be explained by a single factor, 
but rather is a result of an interplay between biological, psychological and social 
risk factors (Donovan 2005). Second, SUD often co-occurs with other somatic and 
psychiatric problems, which increases symptom severity, complicates treatment 
and often causes additional psychosocial problems (Sterling et al. 2011). Third 
and last, SUD is a chronic disorder that often lasts for several decades and is char-
acterized by relapse and multiple treatment episodes before reaching full recov-
ery (Swendsen et al. 2012). Together, these factors mean that patients with SUD 
form a heterogeneous group, with differences in risk factors for SUD, patterns of 
SU(D) (e.g., number and types of substances used, severity of SUD, experienced 
consequences of SUD), type and degree of comorbidity with somatic and mental 
health problems, and individual characteristics (including motivation to enter into 
and adhere to treatment goals, risk and protective factors and context).

Priority Concerns

Given that SUD is a chronic and complex disorder that is associated with poten-
tially detrimental negative consequences, it is not surprising that SU(D) among 
individuals with IDD has received growing attention over the past decade. 
However, there are still many lacunae in our knowledge base. For example, knowl-
edge regarding prevalence and risk factors is limited and assessment tools and evi-
dence-based treatment interventions are scarce (also see Sect. “Conclusions About 
Evidence-Based Practice”). Van Duijvenbode et al. (2015) have therefore proposed 
several directions for future research and recommendations for policy and practice 
that will be briefly summarised here and that will be discussed in more detail in 
the remainder of this chapter.

First, research should be directed at establishing the prevalence and risk factors 
of SU(D) among individuals with IDD. More knowledge on this topic is needed 
to plan treatment capacity, to develop prevention strategies and to facilitate early 
detection of SU(D). This research may include a variety of methods—including 
biomedical markers, administrative data and meta-data—and should be aimed at 
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both the general population of individuals with IDD and specific risk groups, such 
as those with comorbid psychiatric disorders and forensic patients. Identifying 
risk groups will then also lead to more knowledge on specific risk factors for 
SUD, including motives for SU, client characteristics and social factors, which 
could subsequently be targeted in primary and secondary prevention strategies. 
Considering the high rates of comorbidity between SUD and other psychiatric 
disorders, and the influence comorbidity has on symptom severity and treatment 
success (Sterling et al. 2011), studies into the prevalence of a so-called ‘triple 
diagnosis’ (e.g., the co-occurrence of IDD, SUD and a psychiatric disorder) are 
especially needed.

Second, screening and assessment instruments of SU(D)—and co-morbid psy-
chiatric disorders and psychosocial problems—should be developed and validated 
for those with IDD. The majority of IDD service providers do not systematically 
screen for SU(D) in clients but instead rely on the clinical judgement of staff 
members. However, staff members indicate that they lack the skills and knowledge 
to do so (McLaughlin et al. 2007; VanDerNagel et al. 2011a) and these judgements 
are proven to be unreliable (Wilson et al. 2004). Thus, it is likely that only the 
more severe cases of SU(D) are noticed and opportunities to intervene at an early 
stage are missed. It is therefore advised to systematically screen for SU(D) among 
clients with IDD and implement this screening in the routine diagnostic procedure 
[as opposed to limiting screening to clients at risk for developing SUD]. Examples 
of instruments that are now being studied are the Substance Use and Misuse in 
Intellectual Disability—Questionnaire (SumID-Q; VanDerNagel et al. 2011b) and 
indirect measures of substance use-induced deficiencies in information processing 
(e.g., cognitive biases and executive dysfunction; Van Duijvenbode et al., under 
review; Van Duijvenbode et al., submitted).

Third, although there are a small number of published papers on SUD interven-
tions for individuals with IDD, the body of evidence on their effectiveness is small 
(see Sect. “Conclusions About Evidence-Based Practice”). One line of research 
is therefore to develop treatment interventions tailored to the needs of those with 
IDD and study their effectiveness using strong methodological designs and larger 
samples of participants. These treatment interventions should take into account the 
diverse (risk) factors for SUD, and should include biological, psychological and 
social interventions (Reif et al. 2014). Especially the development of treatment 
interventions for individuals with dual and triple diagnoses is warranted. Also, as 
SUD is a chronic disorder that often lasts several decades and that is characterised 
by multiple relapses, treatment interventions should be structured according to the 
chronic care approach (McLellan et al. 2005), for example, by developing a broad 
spectrum of less to more intensive treatment forms, the implementation of stepped 
care, long-term management and monitoring of patients and a focus on relapse 
prevention strategies, chronic care and harm reduction.

Last, the negative consequences and the complex, multifaceted nature of SUD 
requires specialised treatment. This calls for a close collaboration and cross-fertili-
sation between the different sectors of the health care system, including addiction 
medicine, IDD service providers and general psychiatry (also see Slayter 2010). 
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As noted by McLaughlin et al. (2007), professionals working in the field of IDD 
should be educated about the nature of SU(D) and the care for and treatment of 
patients with SUD. Professionals working within addiction medicine, on the other 
hand, should be educated about the needs of those with IDD, for example, when it 
comes to communication strategies and tailoring treatment interventions to those 
with IDD. This could initiate a joint strategy and improve SUD treatment for 
patients with IDD.

Efficacy of Methods

Interventions for Substance Use

Kerr et al. (2013) conducted a mixed method review of studies regarding the effec-
tiveness of interventions for SU in individuals with IDD. They assessed feasibility, 
appropriateness, and meaningfulness of the interventions for tobacco smoking and 
alcohol drinking. A total of nine papers were included in their review covering 341 
participants with mild IDD who were between 14 and 54 years of age. Four papers 
focused on tobacco-related interventions, three on alcohol-related interventions 
and two studies addressed both alcohol and tobacco.

Of the tobacco-related interventions, most were aimed at increasing knowledge 
levels about smoking and its financial and somatic consequences. For example, 
in the study by Chester et al. (2011) an educational course was combined with 
nicotine replacement which appeared effective in cutting down smoking rates and 
tobacco consumption in individuals with IDD residing in a forensic inpatient unit. 
Intervention consisted of 7 weekly group sessions with discussions, quizzes, and 
videos. Next to this, nurses provided individual health information supporting cli-
ents in the cessation of smoking. Results were positive in that there were 48 smok-
ers on admission and 15 were successful in their attempt to stop smoking.

The alcohol-related studies were aimed at increasing knowledge and motiva-
tion to change behavior and increase client’s readiness to change. In these stud-
ies, motivational interviewing techniques were used. For example, Mendel and 
Hipkins (2002) used motivational interviewing in 7 males (18–54 years old) who 
had a history of alcohol abuse from a medium secure forensic unit. Group inter-
vention consisted of three 1-hour sessions over a 2-week period. Findings indicate 
that there had been a cognitive shift in that six individuals recognized more neg-
ative than positive consequences of their behavior than prior to the intervention. 
Also, four participants reported an increased confidence in their ability to change 
their level of alcohol consumption once discharged back to the community.

Lindsay et al. (1998) evaluated an education program for smoking ciga-
rettes and drinking alcohol in a relatively large sample (N = 48) of individuals 
with IDD. Both alcohol and smoking groups were compared to age and gender 
matched control groups, and data on knowledge about smoking and drinking were 
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collected in a randomized controlled group design. Intervention consisted of 8 ses-
sions given by one trainer to groups containing 5 to 6 participants, which included 
group discussions, role-play, quizzes, fact sheets and team games. The interven-
tion resulted in a significant increase in knowledge regarding smoking and alcohol 
drinking.

Conclusions About Evidence-Based Practice

Several conclusions may be drawn from the review. First, results of the studies 
suggest that—with adaptations to communication, use of pictorial stimuli, and 
number, format and duration of sessions—educating clients with IDD about the 
adverse effects and risks of SU may improve their substance-related knowledge. 
Educational interventions typically consist of several weekly group sessions, in 
which clients are provided with information (e.g., motives for drinking and/or 
smoking, legal issues, short-term and long-term effects and adverse consequences 
of smoking and drinking) about tobacco smoking and alcohol drinking and which 
aim to reduce SU and to prevent SU developing into SUD. It should be noted, 
however, that these interventions not always lead to a reduction in SU.

Second, a number of interventions aimed for behavioral change, such as cutting 
down or quitting SU, and improving skills related to this change such as social 
skills, coping skills and refusal skills. These interventions seemed effective in 
eliciting behavioral change and reducing SU. However, a range of problems can 
be identified when examining both the design and methodology of the studies as 
well as the interventions themselves. By far most studies were of poor to moder-
ate methodological quality, often used small sample sizes and in most cases failed 
to include a control condition. Notable exception is the study by Lindsay et al. 
(1998). Recently, Singh et al. (2014) conducted a study that was not covered in 
Kerr et al.’s (2013) review. They used a mindfulness-based cessation program ver-
sus treatment as usual in a randomized controlled group design for 51 individu-
als with mild ID who smoked between 80 and 85 cigarettes per week. Long-term 
evaluation showed that individuals receiving the intervention were more success-
ful at abstaining from smoking cigarettes at a 1-year follow-up than the controls. 
Singh et al.’s study is of high quality because of an internally valid design, reliabil-
ity measures on dependent variables and clear description of the procedure.

And third, interventions were often fairly short (i.e., 3–12 sessions) and/or 
lacked a theoretical foundation. They seemed to focus on SU rather than SUD, and 
disregarded possible comorbid problems related to mental health and psychosocial 
functioning of individuals involved. Most often, treatment packages were imple-
mented and no conclusions can be drawn on which elements contributed to the 
effectiveness of an intervention.
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Practice Recommendations

The relative lack of evidence-based methods (see Sect. “Conclusions About 
Evidence-Based Practice”) for individuals with IDD and SU(D) should not dis-
courage clinicians from addressing this topic. Given the negative impact that 
SU(D) can have on health, psychological and social well-being, prevention, detec-
tion and screening, early intervention and treatment are of importance.

Prevention of Substance Use and Substance Use Disorder

Prevention starts with the recognition of the omnipresence of SU and individu-
als with IDD as a group at risk for substance-related problems. Limited cogni-
tive abilities and impaired adaptive functioning do not preclude individuals from 
using substances, neither does the fact that they receive professional care or live 
in a sheltered environment. Awareness among staff members of the risk factors for 
both initial SU and progression to SUD is a centerpiece in prevention, as is imple-
menting strategies to reduce these factors. These strategies can include: (a) iden-
tifying and influencing individual risk factors for SU, such as for instance mental 
health problems, inadequate coping styles, and psychological stress, (b) reducing 
social risks for SU, such as setting institutional rules for a smoke-free living envi-
ronment, regulations that prevent professionals from using substances (includ-
ing smoking) in the presence of clients, and reducing social pressure from peers, 
and (c) promoting a healthy lifestyle and introducing or strengthening protective 
factors such as having meaningful daytime activities, fulfilling social contacts, 
etcetera.

Restrictive policies in a facility regarding SU, such as prohibition of use, pun-
ishment after using substances, and limiting substance users’ freedom of move-
ment within and outside their place of residence may seem effective in short-term, 
but may also further secretive use as well as ingenious methods to continue use 
despite these restrictive measures. Educating clients with IDD about the risks and 
dangers of SU as a sole intervention has not proven effective in discouraging them 
to use substances (see Kerr et al. 2013). However, providing clients with adequate 
and factual information may be helpful in supporting them to make informed deci-
sions and remain open to communicate about their SU with their caregivers.

Direct caregivers and family members play an essential role in the prevention 
of SU and SUD. A large range of actions may be taken in the case of prevention, 
such as increasing staff members’ awareness, educating them on SU and effective 
preventive interventions, promoting healthy role modeling, fostering an environ-
ment in which SU can be discussed openly, and improving staff members’ com-
munication skills to address SU of their clients.
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Detection of and Screening for Substance Use

Case identification is the next crucial step in reducing the risks of SU and the pro-
gression towards SUD. Promoting an open and non-confrontational manner in 
which SU can be discussed before problems arise contributes to timely case identi-
fication (VanDerNagel et al. 2013). Conversely, a judgemental approach may deter 
clients from speaking openly about their SU, hindering both early detection and 
intervention. In a number of clients, SU may be directly observed and/or may be 
discussed openly. In many other cases SU is less overt. Then, a wide variety of 
signs and signals indicate the possibility of SU (VanDerNagel et al. 2013). These 
include (a) physical signs and symptoms (e.g., weight loss, decreased level of fit-
ness, impeded motor skills), (b) psychological signs and symptoms (e.g., increased 
moodiness, impulsivity, concentration problems, deviant behavior), and (c) social 
signs [e.g., avoiding caregivers, changing the social environment, lateness (for 
work, school), increased financial or legal issues].

When SU is suspected, the client should be told which signs and symptoms are 
seen, and—without judgement—be asked what could be their cause. If SU is not 
mentioned by the client, the topic could be introduced in the form of a question or 
hypothesis (“I wonder if…”). When the client still denies using substances, refrain 
from arguing and propose to discuss this topic at a later time. Only when seri-
ous adverse consequences of SU(D) are imminent, a more coercive approach and 
measures to protect the client’s and third party’s safety may be called for. Again, 
a non-confrontational approach generally renders the best results in the long-term. 
Unfortunately, because the symptoms can be subtle, it is often only with the ben-
efit of hindsight that early signs and signals of SU or even SUD are identified as 
such. Therefore, a more active approach with systematic screening in high-risk 
groups is recommended.

Screening for SU should be preferably done regularly (e.g., during each treat-
ment evaluation) and with the use of a standardized screening instrument. The use 
of mainstream instruments, such as used in general medical practices, may not be 
feasible or appropriate in individuals with IDD. Widely used instruments such as the 
AUDIT (Alcohol Use Disorder Identification Test; Babor et al. 2001) for instance 
contain complex sentences that require insight in own behavior, timeframes and rela-
tions between events (e.g., “How often during the last year have you needed a first 
drink in the morning to get yourself going after a heavy drinking session?”). Even 
seemingly simple terms may pose difficulties. For instance, for an individual with 
IDD it may not be clear that the term ‘alcohol’ only may refer to strong spirits but 
also to beer. To add to this: the straightforward focus and style of mainstream ques-
tionnaires on the topic of an individual’s SU may evoke evasive responses, especially 
when the individual fears negative consequences of admitting to using substances.

The aforementioned SumID-Q (VanDerNagel et al. 2011b), a Dutch language 
questionnaire on SU for individuals with IDD first addresses the topic of SU in 
general. Using pictures of both widely used substances (such as tobacco and alco-
hol) and pictures of illicit drugs (cannabis, cocaine et cetera) evaluates client’s 
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familiarity with substances in general and assesses the terminology the client 
uses for each substance. Then the client is interviewed on knowledge of and atti-
tude towards SU. After this, SU in the individual’s social environment (e.g., fam-
ily, professional caregivers, peers) is inventoried. Only after this initial phase, in 
which the client experiences that s/he can talk freely about SU, his or her own SU 
is addressed. This strategy—though time-consuming—elicits valuable informa-
tion and is well appreciated by both clients and professionals (VanDerNagel et al. 
2011b, 2013). Further studies into the validity and feasibility of the SumID-Q and 
its translation into other languages are underway.

Since SU may not be a problem in and of itself, not all SU must lead to active 
interventions. In some cases ‘watchful waiting’, that is monitoring SU and possi-
ble adverse consequences, may suffice. When the individual who uses substances 
seems unaware of (potential) risks, or when future risks are foreseen, early inter-
vention is called for. Additional substance education may be helpful if the client is 
open to it. Informal education (‘small talk’ and inquiring on the client’s views and 
experience) and exploring with the client educational material or the internet may 
be more helpful than protocolled educational interventions. The use of ‘minimal 
interventions’ (i.e., the simple advice of a general practitioner to stop smoking, 
leaving the decision to the patient) is sometimes effective in the general population 
and may be of use in individuals with IDD as well.

Treatment of Substance Use Disorder

SUD is a complex and potentially serious health problem that warrants clinical 
attention, intensified staff support, and possibly referral to an addiction center. If 
substance-related problems arise, further diagnosis and assessment is needed. This 
should include (a) functional analysis of the relationship between the SU in this 
patient and biological, social and psychological risk factors and adverse conse-
quences, (b) assessment whether the DSM-5 criteria of SUD are met and its sever-
ity level, and (c) somatic and mental health evaluation. The possibility of poly SU 
(i.e., use of several substances) or co-occurrence of SU and mental health prob-
lems should always be considered.

The assessment process can be complicated by the patient’s reluctance to talk 
about his SU or sheer denial that s/he uses or misuses substances. It can also be 
complicated by the effects of co-occurring mental health conditions on the pres-
entation of symptoms. For instance, patients with ADHD may not display typical 
symptoms, such as agitation, disorganization, and concentration problems, from 
the misuse of stimulants but may, paradoxically, become more quiet and focussed. 
Vice versa, symptoms of SU(D) may complicate assessment of other psychiatric 
illness. Minimally, an assessment should include a patient interview, observation, 
and a full medical check at least, preferably in all cases, but certainly in the case of 
a triple diagnosis. A psychiatric evaluation and information from family members 
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or professional caregivers on patient history, symptoms and changes in health or 
behaviour should be incorporated in the assessment.

Interventions for SUD in individuals with IDD depend on its severity and com-
plexity. However, SUD is often a chronic, relapsing and remitting condition that 
warrants prolonged treatment and a multimodal approach (Van Duijvenbode et al. 
2015). In more progressed cases this generally requires the involvement of addic-
tion services, although they often are not well-equipped to meet the needs of those 
with IDD. Therefore, a close collaboration between IDD service providers and 
addiction centers is warranted (Slayter 2010; Van Duijvenbode et al. 2015).

Addiction treatment often requires motivating patients to change their behavior. 
Though patients, including those with IDD, are generally (at least partially) aware 
of the problems that arise from their use, they are unable to control or cease their 
substance use (also see Wiers and Stacey 2006). Motivational interviewing is a 
client-centered, directive approach that helps clients to reflect on how their SU (or 
in general: behavior) impacts their lives and values, to consider what the benefits 
of behavioral change can be, and to explore how positive change can be achieved. 
Motivational interviewing is used in a wide spectrum of problems and disorders, 
and various populations, including individuals with IDD. A small number of stud-
ies have been published on motivational interviewing which suggest that this type 
of intervention may be used in clients with IDD and that it is a promising interven-
tion for SU(D) (see Kerr et al. 2013).

The centerpiece of most SUD treatment programs is cognitive behavioral ther-
apy (CBT), often combined with other treatment forms such as pharmacological 
treatment, training of adaptive skills or motivational interviewing. Adapted ver-
sions of mainstream programs for CBT in addiction can be used in patients with 
IDD. However, addiction facilities may lack the experience in treating individu-
als with IDD and may require help from IDD services to adapt patient commu-
nication, treatment procedures (e.g., length and number of treatment sessions 
might need to be adapted), wording and examples in the CBT protocols, and so 
on. Treatment of co-occurring psychiatric disorder (‘dual diagnosis’) gener-
ally requires similar adaptations when protocols for integrated treatment of dual 
diagnosis are used in patients with triple diagnosis. In all types of interventions, 
professionals from addiction services might need support from IDD services in 
helping the patient apply newly learned skills in daily life.

Many addiction services provide outpatient and inpatient services. Inpatient 
services are needed when the patient requires permanent supervision or when 
complications within the detoxification process are expected. These problems 
could include medical complications (such as seizures or delusions during alco-
hol withdrawal), but also behavioral or psychological disturbances, or the inability 
of the patient to follow through with the program leading to drop out. Generally, 
inpatient detoxification programs have a short duration (several days to two 
weeks) and focus on physical recovery. For many patients, inpatient detoxifica-
tion is not required and a medically supervised outpatient detoxification, together 
with support and supervision from IDD services, will be sufficient. Some services 
also provide long-term (several months) inpatient programs aiming for prolonged 
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abstinence and reduction of risk factors. These programs often provide groupwise 
therapy sessions, which may not always be suitable for patients with IDD if they 
are placed in groups with patients without IDD. Communication and group inter-
actions may be too complex, differences between group members in the problems 
they encounter and the solutions that apply may be too large, and vulnerable indi-
viduals with IDD may be exploited or negatively influenced by group members. 
To prevent these obstacles, in the Netherlands, for example, several clinics have 
developed wards that specialize in the treatment of individuals with IDD.

Even when treatment of SUD is successful, relapses are part and parcel of this 
disorder. A relapse prevention program might help patients and staff members to 
reduce the frequency and severity of relapses and to prevent further complications. 
Therefore, regardless of whether abstinence or reduction of use has been achieved, 
patients with SUD generally require prolonged aftercare. However, both patients 
with IDD and their caregivers may be reluctant to engage in such programs 
because they regard the SUD as a problem from the past. Education on the nature 
of SUD (as a chronic condition, just like many medical conditions) and motiva-
tional approaches may be needed to promote treatment engagement.

For some patients long-term or even short-term abstinence seems unattainable. 
Sometimes this is seen by service providers as a valid reason to withdraw from 
these patients. This in itself may contribute to an increase in SU and preclude the 
patient from interventions that may be beneficial, even when SU continues. This 
tertiary prevention, or harm reduction measures, includes prevention of detrimen-
tal physical effects (e.g., by prescribing vitamin B to prevent Korsakows amnesia 
in alcoholics) as well as promotion of protective factors.

Conclusion

It may be concluded that SU(D) in individuals with IDD has gained attention over 
the past decade. It is generally assumed that individuals from this target group 
have an increased risk for developing problems related to SU and misuse and 
that the consequences for mental and somatic health are often detrimental. In this 
chapter, we have provided a brief overview of the literature of SU/SUD in IDD, 
identified gaps in the literature and clinical practice and provided recommenda-
tions for practice and care for individuals with IDD.

We stress that professionals working in the field of IDD need to (a) be aware 
of the possible co-occurrence of IDD and SU(D), especially in high-risk groups, 
(b) implement SU(D) screening in routine diagnostic procedures and pay extra 
attention to possible comorbid mental health and psychosocial problems, and 
(c) provide specialised and tailored treatment to clients with IDD and SUD, that 
matches the severity of SUD, includes biological, psychological and social inter-
ventions, and focuses on long-term management of SU according to the chronic 
care approach. To achieve these objectives, a close collaboration between the dif-
ferent sections of the mental health care system is vital.
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Youth with intellectual and developmental disabilities (IDD) typically experience  
multiple health domains requiring intervention (e.g., medical health, behavior, 
developmental progress, motor development). Due to the complexity of their 
health care needs, primary care providers (PCPs) are in a position to support youth 
and families in these multiple domains and make referrals to subspecialists when 
needed. Effective management and referral requires PCPs to have expertise in 
multiple domains, many of which may fall outside the typical purview of medi-
cal providers. Thus, effective primary care for individuals with IDD may be best 
accomplished when PCPs access support from other providers with developmental 
and behavioral expertise.

This chapter details methods of behavioral consultation to medical and other 
healthcare providers in primary care settings, including methods to facilitate col-
laborative multidisciplinary decision-making and formulation of behavioral med-
icine protocols. This chapter also addresses issues about consultation specific to 
children with IDD. An overview of the history and models of integrating pediatric 
psychology into primary care settings is covered in a chapter written by Stancin 
and colleagues, which appears in the Handbook of Pediatric Psychology (Stancin 
et al. 2009). In the following sections, we define consultation along a continuum, 
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and clarify that specific recommendations in the current chapter are based on a 
specific and narrow definition of consultation for clarity. Research in this area is 
limited, although several models of consultation that are previously described in 
the literature are summarized. However, given the state of literature on behavioral 
health consultation in a pediatric primary care setting, the chapter is primarily con-
ceptual and provides an outline of domains and variables that one might consider 
for effective consultation. Finally, for definitional clarity, broad concepts within 
this chapter are written with the book’s target population in mind: children with 
IDD of various kinds. Much of the research cited focuses on one or two specific 
populations, children with Intellectual Disability (ID), for example. Nomenclature 
throughout the chapter is specific to whether a particular population was included 
in a research study, and the term IDD is used when concepts are being addressed 
that are relevant to the larger population of children with IDD.

Why Behavioral Health Consultation?

The American Academy of Pediatrics’ (AAP) has made the establishment of medi-
cal homes for all children one of its essential child health outcomes for the 21st 
century, where all children have a central source of health care (Sia et al. 2004). 
As the medical home model has gained prominence as the gold standard of care 
for children and their families, there has been an increased recognition that behav-
ioral health may be most effectively addressed through family-centered, coordi-
nated care that occurs in the medical home. Recognizing this need, pediatricians 
often express a strong interest in having a behavioral health provider integrated 
into their clinics (Williams et al. 2005). However, only 17 % of primary care pro-
viders identify having a behavioral health provider onsite (Guevara et al. 2009). 
Further, there continues to be a high degree of variability in how primary care 
clinics incorporate behavioral health services into their practices. This variation is 
largely based on what level of integration works best for each individual clinic and 
the needs of the patient population it serves.

One reason collaboration between providers has been promoted is due to the 
high demand of services for children identified as having behavioral health con-
cerns. Parents raise concern regarding their children’s behavioral health at approx-
imately 25 % of all child primary care appointments (Cooper et al. 2006; Miranda 
et al. 1994). Approximately 15–18 % of children are identified by their PCP as 
having a behavioral health disorder (Costello and Pantino 1987; Wasserman et al. 
1999), and a significantly greater percentage have emotional or behavioral issues 
that are challenging and concerning to parents yet are subclinical. These concerns 
are even more prevalent for children identified as having a developmental disabil-
ity. Up to 40 % of children with an ID, for example, meet criteria for at least one 
behavioral health disorder, and for many these concerns severely impact their abil-
ity to function in everyday life (Dekker and Koot 2003; Einfeld and Tonge 1996).
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Improving families’ access to behavioral health providers increases the likelihood 
that families will utilize behavioral health services. Importantly, having behavio-
ral health providers at the same site as PCPs increases the probability that families 
will follow through on referrals for behavioral health services (Valleley et al. 2007). 
Improved access to behavioral health providers is especially important for children 
with IDD, given that they often present with increased rates of comorbid behavioral 
and emotional concerns (Dekker and Koot 2003; Einfeld and Tonge 1996). Even with 
the complex biopsychosocial concerns of children with IDD, their access to behavio-
ral health care may be limited. For instance, Dekker and Koot (2003) found that fewer 
than four in 10 children with intellectual disabilities will receive formal mental health 
care. Having a behavioral health provider embedded in a primary care clinic may help 
families establish with a specialist who can provide long-term support in addressing 
the challenges that often arise in raising a child with a developmental disability.

Beyond improving access and likelihood of following through with behavio-
ral health care, having a behavioral health provider in primary care settings can 
help reduce the cost and time demands placed on PCPs. As most behavioral health 
visits are to PCPs rather than behavioral health providers (Miranda et al. 1994), 
a high demand is placed on PCPs to address both medical and behavioral con-
cerns parents have regarding their children. Unfortunately, as a result pediatricians 
are often compelled to attempt to address a significant, often complex behavio-
ral health concern in addition to addressing all other aspects of a child’s health, 
wellness, and development in the same appointment. The result is longer appoint-
ments when parents raise a behavioral health concern spontaneously, with pedia-
tricians spending half the appointment addressing these concerns (Cooper et al. 
2006). Appointments made to specifically address behavioral health concerns with 
PCPs average 20 min in length, up to twice as long as other medical appointments 
(Cooper et al. 2006; Meadows et al. 2011). In addition, PCPs are often inade-
quately reimbursed for providing behavioral health services, receiving lower reim-
bursement per minute of service for addressing behavioral health concerns when 
compared to medication management (Cooper et al. 2006; Meadows et al. 2011). 
Fortunately, brief intervention with children and families provided in primary care 
by a behavioral health professional can result in attendance of fewer medical visits 
compared to children who do not receive behavioral interventions (Finney et al. 
1991). Thus, providing behavioral health services within primary care environ-
ments has multiple potential benefits including improving working conditions for 
PCPs (Chomienne et al. 2011) and reducing the pressure on an already strained 
medical system, in addition to providing a valuable service to families.

Models of Consultation

While the benefits of integrating behavioral health services into medical care clin-
ics are increasingly recognized, there is little agreement on the best way to accom-
plish this. There is also not a “one-size fits all” when it comes to what type of 
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collaboration with a behavioral health provider will best serve the patients in a 
medical care clinic. Therefore, several models of integrated behavioral health care 
have been defined. Doherty and colleagues (Doherty 1995; Doherty et al. 1996) 
proposed a 5-level model articulating that collaboration between primary and 
behavioral health care falls on a continuum, ranging from minimal collaboration 
between providers to fully integrated health systems. While collaboration occurs 
to some extent at each level, it varies greatly between the two ends of the spec-
trum. At the most basic level, Minimal Collaboration (Level 1), providers rarely 
communicate and have separate systems and separate facilities. At the highest 
level of integration, Close Collaboration in a Fully Integrated System (Level 5), 
providers collaborate as members of the same care team, operating in the same 
system and within the same locations to develop comprehensive care plans and 
provide optimal patient care.

Building off the 5-level model (Doherty 1995; Doherty et al. 1996; Heath 
et al. 2013) developed a 6-level model of behavioral health and primary care 
collaboration and integration. Their model consists of three main categories 
(Coordinated Care, Co-Located Care, and Integrated Care) and two levels of 
degree within each category. In the Coordinated Care levels, providers operate 
within separate systems and in separate facilities. When communication occurs, 
it is rare and is focused on specific patient issues. Providers do not actively con-
sult with one another, and as such there is no exchange of knowledge or ideas 
about medical and/or behavioral health concepts. Providers view themselves 
as individuals treating a shared patient rather than part of the same team, and 
decisions and treatment plans are made independent of one other. Moving from 
Level 1 to Level 2, providers begin to view each other as resources and behav-
ioral health is considered specialty care. Patients connect with providers at 
this level either by seeking out services on their own or by being referred by 
an established care provider. An example of this is a private primary care clinic 
and a private mental/behavioral health center sharing patients through referrals 
or coincidence.

In the Co-Located Care category, providers practice at the same facilities but 
there continues to be separation of systems. Communication occurs more regu-
larly due to close physical proximity, and may include occasional meetings to 
discuss specific patients. Consultation between providers may include topics not 
related to specific patients, but rather exchanges of information about common 
challenging childhood behaviors or how to implement brief interventions in a 
general pediatric appointment. While patient care decisions are made indepen-
dently by each provider, they may begin to view each other as part of a larger 
care team. Providers often refer to each other based on their co-location and 
subsequent collaborative relationships, and there is a higher likelihood parents 
will follow through with referrals made by their PCPs to co-located behavio-
ral health providers (Valleley et al. 2007). There may also be opportunities for 
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“warm hand-offs” between providers (i.e., a physician facilitating a brief meet-
ing between a patient and family and the behavioral health provider) due to their 
close proximity in the same clinic. Providers begin to have a better understand-
ing of each other’s roles in providing specialized care to families. Moving from 
Level 3 to Level 4, there begins to be some integration of care through shared 
systems and embedded practices. For example, an independent behavioral health 
provider may be a member of a private practice and rent office space in a primary 
care clinic to see patients. The front desk staff may assist the behavioral health 
provider with some administrative tasks, such as checking in patients and sched-
uling. However, the behavioral health provider would utilize their own resources 
to process billing and handle insurance claims and would likely maintain their 
own medical records separate from the PCP. This type of co-located behavioral 
health care is growing in popularity as the medical home model develops in tan-
dem with insurance changes.

In the Integrated Care category, there is close collaboration between provid-
ers that approaches a fully integrated practice. At these levels, providers begin to 
function as members of an active, well-defined team. Collaboration and integra-
tion are evidenced by frequent personal communication and a team approach to 
seeking solutions and removing barriers to health care access. Members of the 
team operate in a dynamic system, where each provider changes how they practice 
due to the influence of those they work with to optimize patient care. Providers 
develop shared treatment plans and have regular discussions on how they can work 
together to help the patient achieve their wellness goals. Team members have reg-
ular conversations not just about specific patients but about a sharing of knowl-
edge across specialty to better inform care across disciplines. Moving from Level 
5 to Level 6, providers and patients experience a single, merged health system that 
is focused on treating the whole person. Patients are viewed as being “our” shared 
patients rather than “theirs” or “mine”.

In the current chapter, we focus on the role of the Behavioral Health Consultant 
(BHC) integrated into a primary care clinic. The BHC operates in Level 5 and 
Level 6 of the Integrated Care category discussed by Heath et al. (2013). The BHC 
provides several services, including but not limited to conducting a brief assess-
ment of a patient, providing brief behavioral intervention in the context of primary 
care visits, communication of suggested intervention routes to the patient and PCP, 
and communication of potential follow-up plans (e.g., additional referrals, when to 
re-consult). The BHC is available to the PCP to answer questions related to devel-
opmental and behavioral health concerns and to follow up with PCPs as needed. In 
this consultation model, the PCP maintains responsibility for the patient and their 
care, with the BHC being viewed as an integral provider in the primary care team. 
A BHC may also function effectively in other levels of the models of care, though 
the remainder of the chapter generally assumes a high level of integration of BHCs 
into the primary care setting.
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Roles of a Behavioral Health Consultant

Brief Psychosocial Assessment

One of the roles of the BHC is to provide brief psychosocial assessments to 
patients seen in an outpatient pediatric primary care clinic. Screening of devel-
opmental and behavioral progress contributes to pediatric primary care in one of 
three ways, including assisting with the determination of whether more in-depth 
behavioral health assessment is needed, contributing to diagnostic decision mak-
ing by the PCP, and/or determining appropriate type and frequency of interven-
tions that are appropriate to address the child’s behavioral health needs. Screening 
activities may occur at the request of the PCP, as follow-up to screening measures 
used in a clinic, or occur as a practice-based screening approach completed via the 
BHC’s participation in well-child or other types of pediatric visits.

Specific assessment information can be gathered through interview-based 
screening or with screening tools, such as paper-pencil measures for parents. A 
BHC needs knowledge of the psychometric properties and clinical utility of such 
measures to use them as effective assessment tools. Using these methods, the BHC 
is able to define any behavioral concerns, obtain details about current intervention 
strategies, and determine whether the concern is isolated or related to a larger clus-
ter of concerning behaviors. This may include an assessment of the function of a 
behavior and request the parent to track a behavior (e.g., bedtime, sleep initiation 
time) and related variables. The consultant should be clear with the family and with 
the PCP who will be receiving the tracked data, and who will be responding to 
the data. Based on the assessment of behavioral concerns, the BHC can determine 
whether appropriate treatment interventions are warranted, and if so what type.

Another domain in which a BHC may be a useful team member in assessment 
is if a BHC is upon to determine patients’ and their families’ understanding of a 
diagnosis made by their PCP and subsequent treatment recommendations. This 
may be particularly relevant when evaluating children’s and adolescents’ under-
standing of their own disability, treatment, or diagnosis, which will be dependent 
on their developmental level in multiple domains (e.g., language development, 
intellect, exposure and fluency with medical terminology). While a tailored 
approach to providing information is recommended for all families, children and 
adolescents with IDD often display uneven skill development (e.g., strong social 
skills, but delayed receptive language ability), which can make it difficult to assess 
whether they understand the medical information being given to them. The BHC 
can also assess a patient’s perception of their medical treatment, and identify any 
barriers the family may be experiencing in following through with recommenda-
tions or accessing services. It can also be useful for the BHC to discuss a patients’ 
motivation to implement intervention techniques and determine the likelihood an 
intervention will be successful. The BHC is then able to address adherence con-
cerns with patients and families and engage in dialogue to increase their follow 
through with treatment recommendations.
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Intervention

The BHC likely is often called upon to provide direct intervention in the primary 
care setting. Intervention may fall into one of three categories: reassurance and 
psychoeducation, prescriptive intervention, and referral to appropriate type and/or 
intensity of care.

One outcome of PCP or BHC assessment of behavioral status is that a child’s 
behavioral presentation is developmentally typical (e.g., mild bedtime resistance 
in a 4 year old, nighttime wetting in a 4–6 year old). In such circumstances, effec-
tive intervention by the BHC includes affirming this for parents, providing psych-
oeducation about developmental trajectories, and offering assurance that current 
parenting approaches are appropriate and matched to the child’s needs. BHCs can 
also provide education about behavioral red flags, or signs that a child’s behavioral 
challenges are expanding beyond what is considered typical. Some minor modi-
fications to existing approaches may also be offered to enhance the appropriate-
ness and effectiveness of parental approaches. However, this type of intervention 
is largely focused on offering assurance and information.

Related, intervention may also focus on psychoeducation even when a youth 
has clinically relevant presenting concerns. For instance, the BHC may be asked to 
discuss the etiology of depression with an adolescent and how this informs treat-
ment options. The BHC is not assuming the role of the ongoing treatment provider 
in such cases, but is helping educate youth and their families about behavioral 
health concerns.

If a child’s behavior is determined to be outside the realm of typical develop-
ment, then an intervention decision point exists based on presenting concerns, 
including a decision regarding whether intervention should focus on brief, evi-
dence based strategies within the primary care environment or whether a referral 
to more comprehensive and intensive services is warranted. Prescriptive interven-
tion in a primary care setting may be appropriate based on the assessment of the 
intensity, frequency, complexity and persistence of the child’s behavioral health 
challenges and an assessment of a parent’s readiness to benefit from brief inter-
vention. This service is provided to the family either during their original appoint-
ment or during separate follow-up visits. Interventions are grounded in the BHC’s 
theoretical orientation, informing case conceptualization and treatment recommen-
dations. Common concerns that can be addressed with brief interventions include 
toilet training delays (Borowitz et al. 2002; Freeman et al. 2014), sleep concerns 
(Eckerberg 2002; Freeman 2006; Friman et al. 1999; Mindell et al. 2006), dis-
ruptive behaviors (Forehand and King 1977; Shaw et al. 2006), habit behaviors 
(Friman et al. 1986; Friman and Leibowitz 1990), and tic disorders (Azrin and 
Peterson 1990; Piacentini et al. 2010), as well as others that are outlined in this 
book.

Should it be determined the child and family need a higher level of services, 
then the BHC’s intervention emphasizes assisting the PCP in making appropriate 
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referrals to other service providers in the community. The BHC should be aware 
of the resources located in the medical system in which the BHC is operating, as 
well as those located in the community. This knowledge should extend beyond the 
BHC’s own training background and area of expertise, and includes a familiarity 
with financial resources or support available from other disciplines or organiza-
tions, including state or county-based supports such as Developmental Disability 
Services and Social Security Income. The BHC should also be informed about 
how to make appropriate referrals to other disciplines or agencies in order to effec-
tively support the families they serve. The BHC should be able to help families 
determine what services, providers, and community resources are covered by 
their insurance, or at least able to direct the family on how to find such informa-
tion. Once an appropriate service provider is identified, the BHC can assist the 
PCP with making the referral. If this intervention emphasizing referral is pursued, 
the BHC may still provide some brief psych-education and/or intervention for the 
family to consider as they seek ongoing care. However, caution should be taken if 
doing so in such circumstances so as to avoid offering guidance without the proper 
ability to assist in follow-through and effective implementation.

Pre-Requisite Knowledge and Skills for Providing 
Behavioral Health Consultation

Although most clinicians providing behavioral health consultation for children 
with developmental disabilities are likely to be child or pediatric psychologists, 
providers in other disciplines can be a valuable source for consultation as well. In 
addition, some developing models include trainees at various levels, such as psy-
chology doctoral interns or post-doctoral fellows. The following subsections out-
line several pre-requisite skill sets that will be essential for providers regardless of 
training level and discipline in order to provide effective behavioral health consul-
tation for youth with IDD.

Developmental Understanding

An important role of a pediatric PCP is providing ongoing monitoring of develop-
mental and behavioral progress of patients and to provide appropriate referrals for 
more in-depth assessment and/or intervention based on that monitoring (American 
Academy of Pediatrics 2006). Thus, in order for a BHC to be an effective team 
member within a medical home, s/he must have solid training in developmental 
norms and trajectories. This should be reflected in an ability to assess the devel-
opmental status of a child, including current abilities, skills, and skill deficits, as 
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well as the ability to effectively communicate the outcome of such an assessment 
to families in a manner that is accessible and allows parents to act effectively on 
the information provided. For example, a child demonstrating difficult behaviors 
at bedtime may lack the foundational skills of self-soothing without a parent pre-
sent or another variable (e.g., a sippy cup or bottle). This may be developmentally 
typical for an infant, or a child who is older than 1 year but who is experienc-
ing developmental delays. On the other hand, the child may have the skill to put 
him/herself to sleep, but is struggling to perform this skill based on other factors 
(e.g., inconsistent scheduling, reinforcement of behaviors that delay bedtime). In 
all cases, it is critical for the BHC to have a clear understanding of developmental 
norms based on chronological age as well as the ability to assess the actual devel-
opmental level in various domains, regardless of chronological age.

Principles of Learning

Second, clinicians must have a firm grounding in the principles of learning (behav-
ior change) and sufficient fluency to bring that knowledge to bear efficiently and 
succinctly. A foundational knowledge of learning principles will inform a clini-
cian’s conceptualization of a child’s behavior as well as guide treatment recom-
mendations. Principles of learning include a firm grasp of the role of operant 
and classical conditioning on human behavior, and child behavior in particular. 
Specifically, knowledge of strategies based in operant conditioning such as func-
tional behavior assessment and managing contingencies will be important for 
understanding what functions certain behaviors play, variables that maintain cer-
tain behavior patterns, how to measure these variables, track them over time, and 
adjust them effectively. Additionally, concepts associated with classical condition-
ing can inform intervention approaches, for example, using knowledge about the 
role that fear-avoidance learning following a painful bowel movement may have in 
toileting training delays.

Systems

Third, it is expected that an effective BHC for children with developmental dis-
abilities operating within pediatric primary care will have training and under-
standing in a systems perspective, described in numerous biopsychosocial models 
of health (Boyer 2008 for an overview). The overarching concept is that children 
with IDD (all humans, in fact) function within a complex system of individual, 
family, and broader social contexts and that variables in all of these levels may 
impact an individual’s health and behavior. Children with IDD exist within a com-
plex network of social systems including the family, the neighborhood and school 
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context, the medical system (individual clinic, hospital, and national-level system), 
and inclusion of any other providers and supports that may be engaging with the 
child (e.g., Developmental Disabilities Services). At an even broader level, behav-
ior concerns occur in the context of a financial system at multiple levels (e.g., 
family finances, SSI income, health care access) and policy (e.g., accessibility of 
Developmental Disability Services, accessibility of specialized health care in their 
community or region).

While general appreciation for and understanding of the various systems with 
which the child may interact is important when providing behavioral health con-
sultation, direct assessment of certain systems is critical. Specifically, the BHC 
should have the skills to evaluate not only an individual child’s behavioral presen-
tation, but also the family system in which they occur. For example, the dynamics 
between parent and child, between two parents, and how daily schedules, sib-
lings, and extended family interact can inform the emergence or maintenance of 
unhealthy behavior patterns. In addition, the BHC should be aware of the medical 
systems that are involved in a child’s life, operating, as well as the community sys-
tem in which children and their families live.

Professional Skills

Finally, BHCs should demonstrate a well-developed set of professional skills nec-
essary for engagement within a primary care environment. This will include an 
ability to collaborate effectively with other professionals as well as patients and 
family members. It is important for BHCs to provide services and collaborate with 
other professionals in a manner that follows ethical guidelines. This can be dif-
ficult while in a consultative role, as ethical guidelines for mental health provid-
ers can differ from guidelines established for medical professionals. The BHC 
needs to find a balance between remaining true to ethical principles established 
by the field while maintaining positive, collaborative relationships with other pro-
fessionals. The BHC will likely need to educate patients, their families, and other 
providers on the limits of confidentiality, for example, and how those limits may 
be different in a consultation situation than they would be in a traditional ther-
apy setting. A BHC will need to demonstrate sophisticated professional skills in 
numerous domains in order to collaborate effectively and balance different train-
ing background, and these may include differences in case conceptualization, the 
role of medication versus non-medication treatment options, and styles of commu-
nication with families. It is also important for the BHC to understand the culture 
of the workplace in which they are operating and in some ways assimilate into 
that environment (Allen et al. 1993). Therefore, BHCs need to be flexible in their 
approaches to assessment and intervention while providing the best care possible 
to families.
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Considerations for Consultants

In this section, we outline a series of domains, or questions, that the consulting 
and referring providers should consider when engaging in this type of collabo-
ration. This section is meant to provide an outline of considerations a provider 
should make when developing a new or revising an existing collaborative model.

Communication and Collaboration

For a BHC to successfully integrate into a primary care clinic, it is of vital impor-
tance that the BHC be able to effectively communicate and collaborate with all 
providers and staff in the clinic. This includes medical providers, nurses, office 
staff, social workers, and other therapeutic providers. BHCs must exhibit their 
own skill set in communicating effectively with others, and an ability to help 
shape communication coming from others, such as the PCP. In all communica-
tions, it is most effective to be very clear about one’s needs, to outline next steps, 
and to make the consultative process itself explicit. It is important for the BHC 
to understand one’s unique role and role boundaries in a collaboration, handle 
disagreements diplomatically, and demonstrate flexibility in assessment and treat-
ment planning as various players provide their own perspectives and information 
about a patient. The BHC should also look for opportunities to join in discussions 
with other providers on common challenges that patients and families experience. 
Through these conversations, providers can share knowledge of their area of spe-
cialization to assist in treatment planning to optimize patient care. These conversa-
tions help providers move beyond viewing each other as resources to appreciating 
each other as members of the same medical team.

Focusing on communication between the BHC and PCP, there are several 
points of contact at which explicit communication between the providers is criti-
cal. The first point of contact will usually be when the PCP initiates consulta-
tion from the BHC. During this interaction, it is important for a BHC to clarify 
not only the referral question, but also what specific goals the primary provider 
would like to accomplish with the consult. Is the consultation to confirm or pro-
vide a diagnosis, or to do in depth assessment of the contextual variable(s) impact-
ing behavioral concerns? Many primary care providers may not have the specific 
training in these areas to define the assessment question clearly, and thus this is 
a prime opportunity for collaborative care and potentially providing training to 
one’s colleagues. It is also critical to clarify the scope of the assessment question, 
rather than it being “assess everything”, as the nature of a consultation is to be 
brief, limited in scope, and to provide specific feedback and suggestions for next 
steps to either the family or the PCP. For example, if receiving a consult request-
ing support “for repetitive skin picking”, a BHC may need to ask questions and 
reflect back to the PCP a more clear consult request such as, “please evaluate skin 
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picking and provide brief behavioral intervention strategies to family and myself 
(PCP) to intervene and determine whether more intensive behavioral services are 
warranted.” Given that behavioral health care knowledge may be limited in some 
primary care settings, it may be an important role for the BHC to help define the 
referral question, goals, and scope of services that can be offered within the pri-
mary care environment. BHC’s may also need to develop a system of asking PCPs 
to include information they already know or have about the child, the family, and 
the behavioral concern (e.g., explicit referral form). Finally, the primary care pro-
vider will need to be clear about what level of feedback is desired and how that 
will be transmitted. Following the consult, the BHC should discuss with the PCP 
his/her conceptualization of the case, recommendations provided to the family, 
and next steps in providing care to the patient.

Here is a summary of queries to ensure that a consult request and assessment 
are clear and complete:

– Is the referral question clear?
– What are the specific goals of this consult?
– What level of assessment is needed?
– Are data being tracked or collected from family?

•	 If yes, who will receive data?
•	 Who will interpret data?
•	 Who will define next steps based on data?

– Will a second consult meeting occur?
– When and how will consult information be shared with the referring provider?
– Does the consultant have any additional steps or responsibilities?

Transfer of Responsibility

As noted above, it should be clear at all points during collaborative care with a 
particular patient which provider is responsible, or taking the lead, for addressing 
the patient’s behavioral concerns. Given the consultative nature of the relationship 
between a PCP and BHC, the PCP will likely always be the primary point person. 
However, it should be clear which provider is (a) scheduling appointments with 
the patient, (b) following up regarding new interventions tried, and (c) determin-
ing if more intensive and/or different intervention is needed. Transferring respon-
sibility from one provider to another can be as simple as stating it explicitly and 
charting it clearly. For example, “Dr. M, I have provided the family with two inter-
ventions and indicated that they will need to follow up with you in the next week. 
Please contact me again if you would like additional consultation.”
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Scope of Practice

Scope of practice issues should be considered at multiple levels. First, a BHC 
should always be clear about the type, frequency, and intensity of service s/he can 
provide to the patient in the context of pediatric primary care, and whether this is 
appropriate for the patient’s needs. In some cases a client may need more inten-
sive services than is appropriate in a consultation model. Such a scenario can be 
particularly tricky to navigate, as a BHC may have adequate skills and expertise 
to provide effective treatment for the youth’s presenting concerns, but it may not 
be the best option for providing such care due to the nature of his/her consultative 
work within the primary care environment. Thus, the BHC will instead need to 
work within the shorter time frame of a consult or refer to a different clinic or pro-
vider. Further, for the BHC, referral for additional consultation from other provid-
ers can and is often very useful depending on the specialized nature of the referral 
question. For example, in many instances of children with feeding difficulties, it is 
critical that an appropriate medical and oral-motor evaluation be completed prior 
to engaging in behavioral intervention.

Scope of practice issues also apply to the referring PCP, and this is an espe-
cially sensitive consideration in the domain of consultation. There must be a clear 
and shared understanding of the level of expertise the PCP has in the assessment, 
conceptualization, and intervention domains being used for a particular case. In 
this way, the BHC can effectively recommend which portions of ongoing assess-
ment or intervention are appropriate to continue with the PCP, and which require 
follow up with a different specialist or more intensive services. Further, devel-
oping open and collaborative discussion and relationships with members of the 
medical team is important so that all team members feel comfortable asking for 
additional support or explanation when needed. Direct and explicit communica-
tion over time will allow a BHC to learn whether a PCP may need more thorough 
explanation in some areas, compared to others. For example, some PCPs may feel 
very comfortable offering families follow up care related to disruptive sleep pat-
terns, while being less comfortable doing the same in the domain of feeding.

Location, Location, Location

In order for a BHC to provide effective and integrated consultation, proximity to 
the PCPs is of critical importance. Close proximity (e.g., the same workroom) 
define and supports integrated, as opposed to co-located, care by fostering ongo-
ing collaboration and conversation between the BHCs and PCPs. Our anecdotal 
observations as behavioral health consultants embedded within pediatric primary 
care suggests that sharing workspace increases the frequency of appropriate refer-
rals, allows for more frequent warm hand-offs, and facilitates indirect consultation 
(that is, discussing with the PCP cases not seen by the BHC). PCPs, by nature of 
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their role and also reimbursement models, are very busy, and having a BHC physi-
cally present and visible increases access to them. Further, when a BHC is present 
in a work room, brief discussions about patients may lead to “small” or seemingly 
inconsequential behavior challenges being caught early enough that a consultative 
model will be effective, rather than waiting until they become more complex prob-
lems requiring intensive follow up services.

Funding Considerations

Funding and reimbursement for a behavioral health psychologist who is provid-
ing consultative care has been a chronic barrier towards practices developing 
truly integrated medical and behavioral health care services (Duke et al. 2012; 
Fisher and Dickinson 2014; Lines et al. 2012; Talmi and Fazio 2012). One of 
the primary roadblocks to achieving financially sustainable integrated behavio-
ral health care is the struggle to receive adequate reimbursement from 3rd party 
payers. While traditional medical care is covered under general health insurance, 
behavioral health care is often covered under mental health insurance carve-outs 
(Fischer and Dickinson 2014; Mauch et al. 2008). Given this separation, determin-
ing which insurance to bill for behavioral health services provided in a primary 
care clinic can be difficult, and reimbursement rates are often low (Kathol et al. 
2010). In addition, traditional behavioral health payers are often reluctant to cover 
services focused on addressing adjustment to and management of medical condi-
tions, which is frequently the focus of behavioral health consultation (Fischer and 
Dickinson 2014).

Mauch et al. (2008) identified several barriers to reimbursement of ser-
vices provided through integrated health care systems. A significant barrier to 
reimbursement is the limitation placed by state Medicaid coverage on the same 
organization billing for both physical and mental health services on the same day. 
Similarly, collaborative care related to behavioral health concerns is rarely reim-
bursed. As Mauch and colleagues note, these restrictions often limit the opportu-
nity for warm-handoffs from PCPs to behavioral health providers, the ability of 
providers to collaborate on shared patients, and the convenience of patients sched-
uling their behavioral health and medical appointments on the same day. The 
result is that the goals of integrated health care, including increased collaborative 
care, provision of consultative services, and ease of access to providers, are all too 
often hindered by insurance reimbursement policies and practices.

Several funding options are available for consultation services. Many providers 
use a fee-for-service (FFS) system to bill for services rendered. This includes the 
use of Current Procedural Terminology (CPT) codes. Behavioral health providers 
have traditionally used the mental health CPT codes (e.g. 90791, 90834) to bill 
for assessment and intervention services. However, these codes must be associ-
ated with an identified, diagnosed behavioral health condition (Noll and Fischer 
2004). Therefore, their use can pose an ethical dilemma to BHCs who operate in a 
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primary care setting. For instance, many children with developmental disabilities 
may benefit from behavioral health consultation and intervention, but do not qual-
ify for a formal mental health diagnosis. In this case, providers may rely on Health 
and Behavior (H&B) CPT codes (e.g., 96150–96155) to bill for services.

H&B codes are billed under general medical health insurance rather than 
behavioral health carve-outs. The ability to bill for services as part of medical care 
rather than separate behavioral health care represents an important shift in how 
behavioral health provider’s role in the medical setting is understood and appreci-
ated (Noll and Fischer 2004). Due to the perceived benefits of using these codes, 
their use has increased in the past decade (Lines et al. 2012). One benefit of these 
codes is that they are billed in 15-min increments and thus feasibly apply to a 
consultative model. However, the reimbursement rates for services appropriately 
billed using H&B may be notably less than traditional psychological assessment 
and intervention codes (Duke et al. 2012) and thus may not (a) reflect the true 
value of the highly specialized service being provided and (b) be sustainable if 
only those codes are being billed on a regular basis. Due to the complexity of the 
use of H&B codes in billing for behavioral health services, hiring an insurance 
verification specialist may be a cost-effective way to improve reimbursement rates 
for services, primarily through educating insurance companies on the use of H&B 
codes and appealing when charges are denied (Brosig and Zahrt 2006).

As the FFS reimbursement model has been shown to inadequately reimburse 
for services rendered and results in a low reimbursement rate (Brosig and Zahrt 
2006; Duke et al. 2012; Talmi and Fazio 2012), new models of reimbursement 
have been proposed. One emerging model has involved bundling payments for 
patients served (Cutler and Ghosh 2012; O’Donnell et al. 2013). There are two 
primary methods for combining FFS reimbursement into bundled payments from 
insurance companies. The first is patient-based bundling, whereby medical reim-
bursements are aggregated to the person-year level, and providers receive a sin-
gle global payment for each patient’s care. The second is episode-based bundling, 
whereby medical reimbursements are aggregated for specific medical conditions, 
such as diabetes mellitus (Cutler and Ghosh 2012).

Case Examples

Two case examples are provided to illustrate typical scenarios of behavioral health 
consultation in a primary care environment. While these examples do not address 
all issues pertinent to such care, they highlight different paths that may be taken 
when completing such work. These may be used for discussion and to explore 
methods of how to collaborate with other medical team members in some of the 
domains outlined in the sections above.

“Olivia” is a 3-year old female with cerebral palsy brought to clinic by her 
mother for a well-child check. As part of the appointment with her PCP, her 
mother raises concern with Olivia’s behavioral development, specifically that 
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Olivia tantrums when given a parental direction or when she is denied access a 
preferred item or activity. Due to this concern, the BHC was called into discuss 
Olivia’s behaviors. The BHC assesses the frequency, intensity, and length of 
Olivia’s emotional outbursts, including contextual variables in the immediate envi-
ronment that may be impacting her emotional outbursts. Olivia’s mother reports 
that Olivia tantrums one to two times per day, each lasting less than 10 min. Olivia 
does not engage in physical aggression while she tantrums, or at other times. 
Olivia’s mother reports that she and her husband place Olivia on the family couch 
when she tantrums and ignore her until she self-calms. Her parents report that fol-
lowing the tantrum they require Olivia to complete the original command given by 
them or continue to withhold access to her preferred item or activity. Her parents 
report they are concerned because prior to age two Olivia was a generally happy 
child who engaged in minimal emotional outbursts. Parents deny any other behav-
ioral concerns.

Based on this information, the BHC determines that Olivia’s behavioral pres-
entation falls within the spectrum of developmentally appropriate behavior. Her 
parents are provided with psychoeducation about emotional and behavioral devel-
opment in children, and the role tantrums play in development. Olivia’s parents 
are reassured that their approach to Olivia’s behavior is appropriate, and they are 
encouraged to remain consistent in their response to tantrums. They are educated 
about indicators that reassessment and/or active treatment may be warranted (e.g., 
worsening of tantrums, development of aggression), and affirmed for seeking 
guidance and support.

“Jack” is a 6-year-old male with Trisomy 21 brought to clinic by his mother 
and father for an appointment with his PCP to address toileting concerns. Due to 
the behavioral nature of the presenting concern, the BHC joins the PCP for con-
joint assessment and decision-making. Jack’s parents report they have encouraged 
Jack to use the toilet and have used “sticker charts” as motivation. His parents 
report that Jack is compliant with approximately one-half of parental commands 
for toilet sits. Jack’s parents report they do not have scheduled times for imple-
menting toilet sits with Jack. He currently wears pull-ups through the day. Of note, 
Jack has a history of constipation and currently takes stool softener as prescribed 
by his PCP. The PCP and BHC together assess toilet training readiness with Jack’s 
parents, including a discussion about his motor abilities and proprioceptive aware-
ness. Based on this discussion, it is determined that Jack is ready for toilet train-
ing, as the length of time between Jack’s voiding have increased in length, he is 
able to tell his parents when he needs changing, and he is able to change is clothes 
independently. The BHC provides basic guidance to Jack’s parents regarding gen-
eral learning principles and how these principles can be applied to toilet training. 
Jack’s parents express an understanding of the recommendations and intent to 
implement interventions. Jack’s parents are directed to make an appointment with 
the BHC for a brief follow-up appointment in one month to assess Jack’s progress 
in toilet training and determine if there are any barriers to the implementation of 
recommendations that would warrant further intervention or a higher level of care. 
Jack’s parents are in agreement with the plan. This case highlights how the BHC 
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can work with the PCP during an appointment to assess for medical and behavio-
ral concerns and identify appropriate treatment interventions. In this situation, the 
BHC was able to provide the parents with a brief behavioral intervention for toilet 
training, with the plan to follow-up with the parents in one month.

Summary

Children with IDD are in a unique position to benefit from the medical home 
model due to the complexity of their health care needs. Whether or not a complete 
version of the medical home is available, the presence of a behavioral health con-
sultant is an appropriate and valuable resource for this population. When develop-
ing a behavioral health consultation position within a primary care setting, several 
important considerations should be made to increase the likelihood of successful 
collaboration, which have been reviewed in this chapter. Specifically, (a) BHCs 
should be appropriately trained in principles of behavior change and systems to 
provide this level of care, (b) triage, scope of care, and communication skills are 
needed to work effectively in a collaborative setting, and (c) logistical considera-
tions such as funding and location are important.

Despite some of existing barriers in the way of developing these types of con-
sultative positions, within an integrated care, medical home model, it is possible to 
accomplish. Finally, we strongly suggest that programs and clinics that are begin-
ning to engage to implement behavioral health consultation in primary care moni-
tor their progress and collect outcome data to contribute to the growing evidence 
regarding integrated care models, and eventually render them easier to develop and 
be sustained.
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Introduction

Parenting a child with intellectual and developmental disabilities (IDD) presents 
a unique set of challenges and rewards. Parents of children with disabilities often 
report that they have a renewed perspective on what really matters and, accord-
ingly, parenting a child with special needs can be tremendously rewarding in 
many ways. At the same time, parenting a child with special needs can be chal-
lenging, overwhelmingly so for many. Parents often report that, when their child 
was first diagnosed, it was the most traumatic and stressful event in their life. In 
addition to the shock and dismay of the initial diagnosis, caring for a child with 
developmental or intellectual disabilities presents continuous sources of financial 
and psychological stress for parents. These elevated levels of stress take a toll on 
parents. For example, 23 % of marriages of parents raising children with devel-
opmental disabilities end in divorce versus 13 % of marriages of parents raising 
children without disabilities (Baeza-Velasco et al. 2013; Hartley et al. 2010). In 
addition, research has shown that parenting a child with developmental disabili-
ties, low adaptive skills, or severe problem behaviors is related to higher depres-
sion, anxiety, and stress levels than those parents raising typically developing 
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children (Rivard et al. 2014; Hayes and Watson 2013). To put it simply, parenting 
a child with developmental or intellectual disabilities is difficult and parents there-
fore need and deserve support.

The purpose of this chapter is to summarize existing research on parent support 
and training that has relevance for promoting health and caring for health related 
problems in children who have IDD. Heath issues, for example, require that parents 
learn how to apply specialized symptom-focused protocols, implement preventive 
strategies, establish compliance with prescribed methods, and intervene to prevent 
and reduce challenging behavior that is often occasioned by invasive medical proce-
dures. Parents are also responsible for adhering to physician ordered regiments such 
as administering medications and following therapeutic routines with their children. 
Our descriptions of parent training approaches further include recommendations for 
practitioners and as well, we refer the reader to other recent, good quality chapters 
on the topic (Najdowski and Gould 2014; Schaffer and Minshawi 2014).

For the sake of simplicity, we choose to use the word “parents” throughout the 
chapter to refer to primary caregivers who live with the child with intellectual or 
developmental disability. We acknowledge that, quite frequently, the primary per-
sons responsible for such care are not the child’s birth parents, but rather, grand-
parents, adopted parents, guardians, foster parents, aunts, uncles, older siblings, 
step-parents, same-sex partners of parents, and so on. We advise that the reader 
keep all possible formats of families in mind while reading the chapter and to 
remember that we use the term “parent” merely for simplicity and readability.

Importance of Supporting and Training Parents

Parent training and support is not only important because parents need and deserve 
it. It is also important because it is critical to the success of the child’s treatment. 
No matter how intensive the treatment format might be, the child’s parents are still 
with him/her for more hours than the professional clinician. Even in situations 
where the child is hospitalized and receives 24/7 professional support, hospitaliza-
tion will not last forever. The parents will ultimately be the ones whose behavior 
most impacts the child’s outcome. Furthermore, for parents of many children with 
IDD, parenting does not end when the child turns 18 years old. Many individuals 
with developmental disabilities continue to live with their parents well into adult-
hood, often until their parents are deceased or need to move into supported liv-
ing, themselves. Therefore, parenting habits (be they adaptive or maladaptive) can 
literally last a lifetime. And the stakes are high. For parents who do not develop 
effective behavior management skills, for example, they may continue to deal with 
their son or daughter’s behavioral emergencies for decades, and such emergen-
cies become much more serious when children become adults and are larger and 
stronger. Often, if such problems are not solved through effective behavioral par-
enting, the only remaining alternatives are over-medication or institutionalization, 
both of which can have devastating effects on the whole family.
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Priority Concerns

The primary job of the parent trainer is to provide training and support that will 
empower the parent by giving them new repertoires of behavior that will enable 
them to be more effective with their children. Parenting is an incredibly complex 
and stressful experience and parent behaviors are influenced by multitudinous fac-
tors, both directly and indirectly related to their child with a disability. From the 
standpoint of the parent trainer, it is easy to make the error of believing that the 
only relevant variables in the parent’s environment are the ones directly related to 
their child and his/her behavior. But the reality is that parenting behavior occurs 
in the context of relations with siblings, significant others, grandparents, financial 
stressors, and myriad other factors that can complicate even the simplest parent 
training process. For example, parents may actively disagree with one another 
about how to respond to challenging behavior and child misbehavior may there-
fore be an occasion for conflict between parents. For parent training to be suc-
cessful, it is critical for the trainer to consider the many potential functions of the 
parent’s behavior, in the broader context in which it occurs.

Environmental Factors Influencing Child  
and Parent Behavior

In order to best establish effective parenting behaviors, it is important to ana-
lyze and understand the contingencies that support the behaviors of both parent 
and child. A delicate and yet critically important dance plays out in the interac-
tions between parents and their children with developmental disabilities on a daily 
basis. A classic example is that of child misbehavior. When a child misbehaves, it 
is virtually always because the misbehavior results in some type of desired out-
come for the child. The most common desired outcomes include getting attention 
from others, escaping or postponing a demand the child does not want to do, or 
getting access to desired items or activities (Hanley et al. 2003). Depending on 
the function of the child’s misbehavior in the moment, the parent’s reaction to that 
misbehavior plays a critical role in either increasing or decreasing the likelihood 
of the child repeating similar behavior in the future. Classic examples include a 
parent giving their child candy when the child engages in a tantrum to get it, or 
giving their child a break from cleaning their room when the child protests the 
demand by screaming or throwing objects, or a parent yelling at their child when 
the child hits them, when in fact the child hit the parent in order to get their atten-
tion. These and similar situations are particularly concerning in caring for children 
who have health problems.

The effect of parent reaction to child behavior is perhaps most clear when the 
behavior is misbehavior, but parents’ reactions to appropriate child behavior are 
equally critical. A classic example is a family wherein the parents are very busy 
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and only pay attention to a particular child when that child misbehaves. Initial 
appropriate behaviors on the part of the child, such as attempts to communicate, 
often produce no reaction from parents who are busy, stressed, and trying to attend 
to many other tasks at the same time. Consequently, it is a simple matter for the 
child to engage in destructive behavior if he/she wants attention.

In recent years, the proliferation of electronic devices that display videos and 
video games, such as smart phones, tablets, and laptops, has created a new source 
of temptation for parents. It is often the case that giving a child with a develop-
mental disability access to electronic devices produces an immediate improve-
ment in their mood and/or cessation of challenging behavior. It is no wonder, then, 
that many parents give their children access to multiple hours of electronics per 
day. Of course, providing access to electronics as a consequence of challenging 
behavior may inadvertently reinforce the behavior. But another potential negative 
effect of prolonged “screen time” is less obvious: It decreases the opportunities for 
interaction with caregivers, peers, and others. Frequent, upbeat, reciprocal inter-
actions with between parent and child are critical in order to maximize language 
and social development, decrease challenging behavior and promote healthy liv-
ing. Extended periods of time where a child independently consumes electronics 
inevitably decreases these critically needed interactions. And, of course, the same 
may be said of us parents. When parents are stressed-out and tired, it can be very 
tempting to spend time engaging in social media on smart phones or watching tel-
evision. Small amounts of these activities are not a problem, but extended periods 
of time spent engaged in electronic devices, even for parents, reduces opportuni-
ties for positive interpersonal interactions with children.

Short-Term Versus Long-Term Contingencies  
for Parent Behavior

The unfortunate reality is that the natural tendencies for the vast majority of par-
ents are not what is necessarily in their own or their child’s best interests. It is 
natural for humans to respond to immediate, short-term contingencies. In all of 
the examples of problematic parent-child interactions described above, parents are 
responding to short-term contingencies. The immediate effect of giving-into prob-
lematic behavior is usually that the behavior goes away in the short-term. If a child 
is having a tantrum to get candy, then giving him/her candy usually makes the 
tantrum stop. Therefore, the short-term effect for the parent reinforcing the tan-
trum is to receive negative reinforcement in the form of making the tantrum stop. 
However, the tantrum may stop, but it does not go away in the long run. The next 
time the child wants candy he/she will be even more likely to have a tantrum. That 
is, the long-term effect is to strengthen tantrums, which should be a punishment 
effect for the parent’s behavior of reinforcing the tantrum, but it is not an effec-
tive punishment for the parent because it is too delayed. If the parent chooses the 
more behaviorally sound reaction to the tantrum and does not give candy in the 
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moment, the short-term effect could be to worsen the tantrum, as in an extinction 
burst, thereby potentially punishing the parent’s good behavior in the short-term. 
So, unfortunately, the situation that many parents find themselves in is immediate 
punishment for doing the right thing and immediate reinforcement for doing the 
wrong thing.

A very large part of parent training involves orienting parents to this problem in 
order to bring their parenting behavior under the influence of long-term contingen-
cies and thereby making it less susceptible to influence by short-term contingen-
cies that prevail in the moment in which misbehavior is occurring. Interestingly, 
it is helpful for both clinicians and parents to notice how many other behavioral 
decision points share very similar features throughout life and to note that those 
who are successful are often those who choose to work toward longer-term con-
sequences. Consider eating and exercising, two dominant health related topics. 
The short-term consequences of eating junk food (pleasurable eating experience) 
and not exercising (avoiding effort) are almost always more reinforcing than eat-
ing healthy (less pleasurable) and choosing exercise (more effort). However, the 
long-term consequences of doing so such as obesity, diabetes, heart disease are 
exponentially more terrible than the short-term reinforcers were good. Studying in 
school is nearly identical. In summary, choosing to eschew the smaller reward now 
(e.g., stopping the tantrum immediately) in order to get the much larger reward 
later (e.g., tantrums go away completely in the future) and effective parent training 
almost always involves orienting parents to help them commit to decisions such as 
these.

Research Review

A significant amount of research has been published on training and supporting 
parents of children with developmental disabilities. A comprehensive review is 
far beyond the scope of this chapter. Instead, this section provides an overview of 
some of the main areas of research, with descriptions of key studies in each area, 
in order to set the stage for practice recommendations later in the chapter. To reit-
erate, the research we describe covers several areas of behavioral parent training 
that have relevance for families with a child who has IDD and health concerns.

Management of Challenging Behaviors

Many studies have shown that parents of children with developmental disabili-
ties can be successfully trained to manage a variety of challenging behaviors. For 
example, Tarbox et al. (2007) used behavioral skills training (BST) to train parents 
to implement three-step prompting with their children with autism and other disor-
ders. Results showed that, for all parents, excessive prompting decreased and child 
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compliance increased. Similarly, Miles and Wilder (2009) used BST to train par-
ents to implement guided compliance using three caregiver-child pairs. The chil-
dren each had high frequency non-compliance and one child having a diagnosis 
of autism, one child with a diagnosis of unidentified learning disorder, while the 
third child had no diagnosis. Results of the study showed that caregivers’ ability to 
implement guided compliance increased and child compliance increased.

Wacker et al. (1998) trained parents of 28 young children with developmental 
disabilities to conduct functional analyses and treat their child’s behavior through 
functional communication training (FCT). On average, treatment resulted in an 
86 % decrease in challenging behavior across children. In addition, appropriate 
social behavior increased an average of 69 % across children. The researchers also 
assessed parent treatment acceptability and, on a scale from 1 (least acceptable) 
to 7 (most acceptable), the average rating obtained was 6.35, indicating that the 
approach was highly acceptable to parents.

Feeding Challenges

Feeding issues and associated health complications are common among children 
with IDD (Gulotta and Girolami 2014). Research indicates that parents can be 
effectively trained to implement both functional assessment and treatment proce-
dures for treating feeding disorders in children with IDD. For example, Najdowski 
et al. (2008) trained parents to conduct experimental functional analyses of meal-
time misbehavior. Training consisted of a one-hour session, during which the 
experimenter used BST, consisting of verbal explanation, modeling, and role 
play to train the parents on functional analysis procedures. After training, parents 
implemented functional analyses with their children, with occasional live verbal 
feedback from experimenters. Parents achieved high procedural fidelity and the 
functional analyses produced clear results for all six children.

Najdowski et al. (2010) trained parents to implement evidence-based feed-
ing intervention procedures, consisting of escape extinction and positive rein-
forcement, as well as collecting data on their child’s eating behaviors. Training 
occurred in the home and followed a BST format, consisting of 10 min of verbal 
explanation, modeling, and role play. Parents then implemented feeding sessions 
with their child and were given live feedback by experimenters. After a parent 
achieved 90 % treatment integrity across three consecutive sessions, they began 
to implement treatment sessions with the experimenter absent. Parents were then 
asked to videotape one session per week to review at a later time with the experi-
menter. All parents achieved high treatment integrity within the minimum amount 
of time allowable and maintained high integrity at up to 12 weeks follow-up.

Tarbox et al. (2010) trained a mother of a child with autism to implement a 
non-intrusive form of escape extinction for treating her child’s food selectiv-
ity. The mother implemented all sessions in her home and a behavioral consult-
ant was present only to answer questions, give feedback, and provide emotional 
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support. The mother successfully implemented the procedures and at the conclu-
sion of the study, her son successfully consumed whatever normal family meals 
she chose to cook.

Skill Acquisition

Research has shown behavioral training procedures have been effective in training 
parents of children with IDD to implement a wide variety of skill acquisition pro-
cedures to teach their children a wide variety of skills.

Language. Specific language development procedures include incidental teach-
ing, Pivotal Response Training (PRT), the Picture Exchange Communication 
System (PECS), and enhanced milieu teaching (EMT), among others. For exam-
ple, Symon (2005) evaluated the effects of an intensive clinic-based program that 
trained parents of children with ASD on the implementation of PRT procedures 
with their children. Experimenters used a BST format, consisting of verbal expla-
nation, modeling, and in vivo feedback, for 5 h per day, across five consecutive 
days, constituting 25 h of one-to-one training for each parent. The purpose of the 
training program was to directly train the parents who were present; however, 
the program also encouraged the parents to then train other significant caregivers 
(e.g., spouses) who were not present, after the training program was complete. The 
results of the study showed that parents successfully trained other significant car-
egivers after returning to their homes in other states, that child behavior changed 
in a positive direction during the same period, and that these improvements were 
maintained at three-month follow-up. This study is compelling because, although 
the direct training was labor and time-intensive, the effects were maintained at 
long distances, across three months, and generalized to other caregivers who were 
not able to be present for training.

Chaabane et al. (2009) trained mothers of two children with autism to imple-
ment PECS with their children. The researchers used a BST training format, 
including written instructions, verbal explanation, modeling, practice, and feed-
back to train the mothers. The procedure was effective in training the mothers and 
mother implementation of PECS resulted in increased independent child mands 
(i.e., requests) and generalization was observed for both children. Similalry, Park 
et al. (2010) trained mothers of three children with ASD to implement PECS with 
their children. All three children successfully learned independent requests, gen-
eralization was observed across caregivers, and effects maintained at one month 
follow-up.

Kaiswer et al. (2000) studied the effectiveness of parent implemented EMT on 
social communication skills in children with autism. Experimenters conducted 25 
(2 per week) clinic-based parent training sessions. During the first 15 min of each 
session, the trainer met separately with the parent (child absent), reviewed vide-
otapes, and gave feedback from the previous session, introduced new information, 
set goals for the current session, and engaged in modeling and role play. During 
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the second 15 min, the parent worked directly with the child and the trainer was 
present to provide live coaching and feedback. During the last 15 min, the trainer 
reviewed that session and provided the parent with feedback and helped him/her 
generate ideas for generalizing what was learned to the home environment. The 
results demonstrated that parents were able to learn EMT, their children’s lan-
guage improved across multiple measures, and improvements generally main-
tained at follow-up, although to a slightly lesser degree.

Daily living skills. Research has shown that parents can be effectively trained 
to teach their children a variety of important daily living skills. For example, 
Kroeger and Sorensen (2010) trained parents of two boys with autism to imple-
ment a modified version of the Azrin and Fox rapid toilet training method. Each 
parent received 6 h of training on a single day, consisting of verbal instruction, 
modeling, and then practice with their child, with live feedback from the trainer. 
Parents were then given written instructions on how to proceed and the opportu-
nity to contact the trainers via telephone to ask questions, which they both did five 
times over the next several days. Data revealed that both boys were continent in 
under 2 days from the beginning of training, fully toilet trained within 10 days, 
and maintained continence at three-year follow-up.

Tekin-Iftar (2008) trained four parents of children with autism to implement 
prompting strategies to teach their children with developmental disabilities skills 
to access the community (e.g., ordering bread in a bakery, ordering dry cleaning 
at a launder, purchasing food at a grocery store). Parents were trained using a BST 
format, consisting of verbal instruction, modeling, and role-play with feedback in 
a small group setting. All four parents successfully trained their children to display 
the community skills in the settings in which they were trained and all four chil-
dren displayed the trained skills in other sites that were not used in training, thus 
demonstrating generalization across settings.

Imitation. The ability to imitate others is a critical foundational skill for 
learning more complex skills because imitation allows the child to learn through 
observing peers. In addition, modeling prompts is a key teaching procedure in 
intervention programs for individuals with IDD. However, modeling prompts can-
not be effective if the learner does not have the ability to imitate. Ingersoll and 
Gergans (2007) trained parents to implement reciprocal imitation training (RIT) 
with their children with autism. Parents used RIT to train their children in object 
imitation and/or imitation of language gestures. Parents successfully learned to 
implement RIT and the rates of imitation improved for all three children with 
autism to a small but significant degree.

Social skills. Parents of children with IDD have also been trained to teach 
their children social skills. For example, Stewart et al. (2007), used BST to train 
a mother how to teach her son with Asperger’s disorder a variety of social skills, 
including eye contact, asking his conversational partner if he/she was bored, 
asking if they would like to change topics, and decreasing perseverating on his 
favorite conversational topics. The results demonstrated significant improvements 
in the child’s social skills following his mother’s training.
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Reagon and Higbee (2009) used BST to train mothers of children with autism 
to implement script-fading procedures to increase their children’s vocal initia-
tions during play. Specifically, mothers were trained to create their own scripts for 
increasing their child’s initiations, to implement those scripts during play, and to 
fade them out. The mothers successfully implemented the procedures with their 
children in their homes. In addition, both targeted initiations and untargeted initia-
tions (i.e., generalization) increased during intervention and at follow-up.

Discrete trial training. DTT is a procedure that is typically implemented 
by professionals working with children with ASD, and may not be the first tar-
get for parent training that many would consider. However, the vast majority of 
families living with ASD around the world today still have little or no access 
to qualified professionals who are trained in applied behavior analysis (ABA) 
techniques and who are available to deliver therapy directly. Therefore, many 
families are forced to take on the responsibility of delivering most or all of 
their child’s treatment and DTT is a critical piece of that process. Several stud-
ies have demonstrated effective procedures for training parents in accurate DTT 
implementation. For example, Crockett et al. (2007) used BST, consisting of 
instruction, modeling, role-play, and practice with feedback to train two moth-
ers of children with ASD to implement DTT with their children. Both moth-
ers achieved large improvements in implementing DTT to teach skills that they 
were trained to teach, as well as demonstrating generalization of DTT ability to 
new skills.

Ward-Horner and Sturmey (2008) combined behavioral skills training with gen-
eral case instruction to help parents generalize their learned DTT skills such that 
they could teach their children with autism skills that the trainers had not taught 
the parents directly. Three parent-child dyads were included in training. Training 
resulted in substantial increases in accuracy for all parents, as well as generaliza-
tion to untrained skills.

The two studies described above demonstrated that behavioral skills training 
can be used to teach parents to implement DTT. In a more recent study, Young 
et al. (2012) tested a self-instructional training package for teaching parents to 
implement DTT, in order to decrease the amount of time required of professionals. 
In the first experiment, they evaluated a self-instructional manual combined with 
a self-instructional video and observed a substantial increase in accuracy of DTT 
implementation for three of five parents; however, the procedure was not sufficient 
for two of five parents. In a second experiment, the authors combined the self-
instructional video and manual with brief role-playing implemented by profes-
sional trainers. Parents received an average of only 4.68 h of training in the second 
study and all five parents implemented DTT with high accuracy with their children 
after training. The results of this study suggest that some parents may require only 
self-instructional training to learn DTT skills, while some may still require at least 
a minimal amount of direct instruction from a professional.
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Intensity and Duration

Although there is some research on the intensity (frequency of training) and dura-
tion (length of training) of parent training, this information varies significantly 
between effective studies, therefore ideal intensity and duration of parent train-
ing have yet to be identified by research (Najdowski and Gould 2014). However, 
many parent-training studies have demonstrated positive outcomes, irrespec-
tive of intensity and duration training specifics (Schultz et al. 2011). For exam-
ple, Symon (2005) obtained substantial treatment effects after 25 h of training, 
whereas Young et al. (2012) produced substantial effects after only 4.68 h of train-
ing, thereby demonstrating both high and low intensity formats can be effective. 
Future research should attempt to identify what levels of intensity may be required 
to train which particular skills and for which particular populations.

Trainee Characteristics

Research on trainee variables that may impact parent-training outcomes is sig-
nificantly lacking in the literature. Nevertheless, studies have noted that culture, 
socioeconomic status, history of mental health, and available resources may be 
potential factors influencing parent-training outcomes (Schultz et al. 2011; Steiner 
et al. 2012). In addition, research on parent training has primarily used mothers to 
implement treatment–more research is needed on whether mothers or fathers (or 
a combination) produce the best outcomes (Najdowski and Gould 2014; Steiner 
et al. 2012). Furthermore, in families where only one parent is available for train-
ing, it is unknown what training procedures produce best generalization across 
parents.

Trainer Characteristics

There is little research that has evaluated which trainer variables ensure optimal 
parent training outcomes. However, studies have highlighted some prerequisite 
trainer characteristics, such as fluency in presentation, a solid understanding of 
program procedures, providing effective feedback, organizational skills, and rap-
port-building skills as potentially critical trainee characteristics (Najdowski and 
Gould 2014). Individual funding agencies often have their own policies or tradi-
tions regarding who is considered competent to train (e.g., BCBA certification), 
however little research has directly evaluated the effects of trainer education, certi-
fication, number of years of experience, age, gender, or other variables. Additional 
research is needed to identify specific trainer variables that predict optimal parent 
training outcomes.
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Training Formats

Given the steady increase in the number of children diagnosed with ASD, the 
extensive clinical attention this population demands, and the numerous constraints 
to accessing treatment (e.g., geographic, financial, educational, etc.), it is imper-
ative that several training formats are readily available to effectively, efficiently, 
and flexibly meet the needs of each individual family. Fortunately, empirical sup-
port has been found for a variety of training formats. The most traditional format 
consists of training a parent in-person, on a one-to-one basis. This interaction can 
occur in the clinic or in the home, with the child present, in the child’s absence, 
or a combination of both. Training can also be conducted in groups (Anan et al. 
2008), across geographical distances using Web tools such as FaceTime, in self-
directed programs such as e-Learning modules (Jang et al. 2012), through “three-
tier” models, and in a “train the trainer” or pyramidal format (Symon 2005). Many 
different formats have been shown to work, and yet, it also seems plainly apparent 
that the format used with any particular family could critically impact the success 
of the training program. Therefore, more research is needed that helps identify 
which formats are likely to be optimal for which particular families.

Training Procedures

Behavioral skills training. As has been described thus far, BST is a multicom-
ponent training procedure, consisting of (1) verbal or didactic instruction, (2) 
modeling, and (3) role-play or rehearsal with feedback. BST is among the most 
empirically validated package procedures for training many skills in children, par-
ents, staff, and others. Most evidence-based parent training procedures implement 
some version of BST and have shown that it can be effective for training parents to 
improve a wide variety of child skills, including compliance (Tarbox et al. 2007), 
conversation (Stewart et al. 2007), independent vocalizations (Reagon and Higbee 
2009), and as noted previously, health intervention and health promoting activities 
(Luiselli 2015).

A small amount of research has found individual component procedures to 
be at least somewhat effective. Lerman et al. (2000) evaluated verbal and writ-
ten instruction alone and found that some parents acquired skills using only these 
training procedures, but the results varied across parents and skills being trained. 
Although some research suggests that individual components, such as verbal 
instruction, can be effective alone, the vast majority of research has shown that 
parent skill acquisition is effective when parents are given the opportunity to actu-
ally do the skills they are being trained on and then directly receive feedback, 
rather than merely hearing the trainer talk about the skills.

Technology. In recent years, researchers have begun to explore the vast 
potential of technology for parent training. For example Jang et al. (2012) used 
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a randomized trial to evaluate the effects of a web-based eLearning module for 
training parents of children with autism in the principles and procedures of applied 
behavior analysis. Results showed that parents acquired the knowledge being 
trained, however, the study did not attempt to assess real-life implementation of 
procedures.

Wacker et al. (2013) evaluated the effects of a telehealth model for training 
parents of children with developmental disabilities and challenging behavior to 
conduct brief functional analyses and functional communication training treat-
ments. Parents attended local (average 15 miles away from home) clinics, where 
they teleconferenced with expert behavioral consultants (average 222 miles away). 
Consultants trained parents and gave them direct, live instruction while they 
implemented assessment and treatment procedures. Results demonstrated an aver-
age reduction in problem behavior of 93.5 %, suggesting that telehealth-based 
behavioral parent training can be highly effective.

Wainer and Ingersoll (2014) evaluated the effects of a hybrid telehealth system 
for training parents of children with autism on RIT. The hybrid system consisted 
of web-based self-instruction and distance coaching. Self-instruction consisted 
of five web-based learning modules. Coaching consisted of three, 30-min coach-
ing sessions, wherein coaches watched videos of parent implementation and gave 
parents specific feedback on their performance. Five parents participated and 
all five demonstrated substantial improvements in the fidelity of their treatment 
implementation.

Overall, although interest and productivity in research on the role of technol-
ogy in parent training is increasing dramatically, a great deal is still unknown. For 
example, it is still not known how, if ever, web-based or other types of eLearning 
training can replace live instruction (be it in-person or via video conference) by an 
expert trainer. It seems unlikely that expert trainers will ever be replaced entirely 
but a great deal more research is needed on how live training by an expert might 
be made more efficient or more cost-effective through means such as eLearning 
or videoconferencing. Continued advancements in training technology will make 
automated training more interactive. For example, enhancements in virtual or aug-
mented reality may make computer-based training much less distinguishable from 
real-life than it currently is today. Thus, through continued development, it seems 
likely that parents will be able to be active participants in technology-based train-
ing, rather than passive recipients.

Future Research

The vast differences among parent training approaches illustrates the importance 
of future research for informing practitioners about which particular approach/
duration/intensity/format will be most effective. Toward this end, research that 
evaluates the relation between particular parent/family characteristics and compar-
ative effectiveness between different approaches would be particularly valuable. 
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For example, perhaps parents with different numbers of children or different lev-
els of familial support or different degrees of socioeconomic resources might ben-
efit from different types or intensity or formats of parent training. Unfortunately, 
research that addresses such questions will likely require large groups of par-
ents assessed on a number of characteristics and then randomly assigned to two 
or more different approaches. Such research is inherently costly and labor-inten-
sive and is therefore less likely to be accomplished, but it would be valuable, 
nonetheless.

One exciting area for future research is in the application of Acceptance and 
Commitment Therapy (ACT) to training and support for parents of individuals 
with IDD. As discussed in the introduction and priority concerns sections above, 
parenting an individual with IDD can be highly challenging, resulting in feelings 
of guilt, stress, inadequacy, and desperation. It is common for humans to believe 
that they are being controlled, and even “imprisoned,” by their thoughts and feel-
ings. Therefore, when under stress, most people spend much of their time and 
energy trying to avoid negative thoughts and feelings. Unfortunately, when caring 
for children with IDD, health problems, and behavioral challenges, many parents 
may understandably avoid situations that cause them distress.

Research on ACT has found that it is possible to empower people to accept dif-
ficult thoughts and feelings and “hold them more loosely,” while making space for 
choosing overt actions, other than those aimed at reducing negative feelings. In 
other words, ACT empowers people to experience their negative emotions and at 
the same time make choices that allow them to lead fuller, more effective lives. 
ACT is a behavioral approach to psychotherapy that now has over 100 published 
randomized controlled trials, resulting in ACT being recognized as a “well-estab-
lished” treatment for chronic pain and a “probably efficacious” treatment for 
depression, mixed anxiety, obsessive compulsive disorder, and psychosis (http:// 
www.psychologicaltreatments.org/). Researchers have only just begun to apply 
ACT to supporting parents of individuals with IDD but the initial research is 
encouraging (Blackledge and Hayes 2006; Whittingham et al. 2014) and we 
advise researchers and practitioners to learn more about this promising approach 
(http://contextualscience.org/). Mindfulness caregiving and support is a similar 
strategy worthy of consideration (Singh et al. 2014).

Practice Recommendations

In this section of the chapter, we provide concrete recommendations for how to 
successfully train parents in your practice. The vast majority of recommendations 
come directly from the peer-reviewed literature. However, where research is lack-
ing, best-practice recommendations are given that, generally speaking, are sup-
ported by a broad consensus among the IDD treatment and support community.

http://www.psychologicaltreatments.org/
http://www.psychologicaltreatments.org/
http://contextualscience.org/
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Building the Relationship with Parents

Building a productive, positive, upbeat relationship with the parents you are 
going to train is the first task of parent training and is among the most important. 
Establishing rapport with parents is the foundation upon which successful parent 
training depends. In effect, most parent training efforts, regardless of how adept, 
are likely to fail if this first step is not executed effectively. Trainers must present 
themselves as professional, knowledgeable, effective, competent, and confident. 
However, merely being perceived as an expert is not enough to build a produc-
tive relationship with parents. It is just as important for the trainer to demonstrate 
to parents that he or she is dedicated to the wellbeing of the child and parents, is 
sensitive to the challenges they are facing, and is willing to work hard to help them 
achieve their goals.

Goals. The trainer must identify the parents’ values and align the goals and pro-
cesses of training accordingly. Ultimately, the trainer cannot make the parents do 
anything because the trainer is not in control of the vast majority of contingen-
cies that matter to parents—they cannot hire or fire them, they cannot give them a 
raise if they perform well, and so on. Therefore, if parent commitment and follow-
through is desired, the trainer must find a way to clarify how compliance with the 
training program moves the parents closer to the parents’ values. A good way to do 
this is to begin by identifying what the parents’ values and desired outcomes are 
(more on outcomes in the next section below). Then, the processes and goals of 
training should be discussed in terms of those values and outcomes. This approach 
is much more likely to result in parent buy-in than simply telling parents that they 
need to do what the trainer wants them to do. Consider the following two hypo-
thetical explanations for why a parent who wants their child to properly follow a 
medication-taking regimen without resistance should implement extinction:

1. “I need you to ignore your child’s tantrums from now on. I know it’s hard but 
you just need to do it. When you don’t give a child what he wants when he 
tantrums, that’s called putting the behavior on extinction. Tons of research 
has shown that putting a behavior on extinction is the most effective way to 
decrease the behavior.”

2. “We talked about how being able to take his medication without displaying a 
tantrum. If you really want your child to benefit from the medication he was 
prescribed, the best step you can take in that direction is to no longer react 
to his tantrums, because that will help decrease the behavior. The sooner we 
decrease his tantrums, the more compliant he will be with your medication 
administration.”

In the first explanation, the trainer emphasizes important, valid points but fails to 
address what matters most to the parent. Behavioral parent trainers often talk about 
what matters most to them (e.g., research, behavioral principles, etc.), rather than 
what matters most to parents. In the second explanation, the rationale for compliance 
with the training program is framed wholly in terms of the outcome that particular 
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parent values. The goal is to transform the function of parent compliance from 
“doing what the trainer wants” to “doing what will help my child attain goal X.”

Talk like a normal person. It is very common for behaviorally trained clini-
cians to talk to parents in overly technical, dry-sounding jargon. It makes sense 
that, after spending so much time and effort to learn to talk in technical terms in 
graduate school, that the professional would then use that newly learned skill fre-
quently. This is certainly also common in medical doctors. However, just as in 
medicine, parents generally do not appreciate being talked to in technical jargon 
that can be difficult to understand, off-putting, and pedantic. You should remem-
ber how you talked before you became an expert and speak in that language when 
instructing parents.

Training Outcomes

Defining behavior change goals. Behavior change goals for both the parent and 
child should be beneficial in the daily life of the family, measurable, achievable, 
and should produce clinically meaningful behavior change.

Quality of life. A good focus for goal setting is improving the quality of life of 
the child and those most impacted by the child’s health condition and behavior. 
Beneficial goals typically involve increasing the feasibility of day-to-day routine 
completion, as well as improving the family’s ability to manage social and com-
munity activities together. Child specific goals should increase overall independ-
ence and reduce problematic behavior. For example, a child’s quality of life suffers 
when he resists every health promoting opportunity presented to him. Parental 
goals should enhance parents’ current skills, reduce stress, and maximize success 
without a trainer present. Using the latter example, a parental goal may include 
training parents in skill acquisition techniques that conveniently fit into their daily 
routine and problem behavior management techniques that may result in decreased 
stress. In general, goals should benefit both the parent and child in ways that 
improve their overall quality of life.

Measurable. Behavior change goals should also be measurable. Goals that are 
objectively defined provide a detailed measure of the overall outcome desired for 
both the parent and child. Clear goals provide a coherent and unambiguous outline 
of the plan to reach success, helping to prevent ambiguity and miscommunication. 
Goals that are comprehensively stated help establish mutual agreement and under-
standing between parent and trainer. An example of a measurable child goal is: 
Susie will complete her prescribed nebulizer treatment each evening without pull-
ing away, screaming, or throwing materials. An example of a measurable parent 
goal is: Mom will monitor Susie’s targeted behaviors during nebulizer treatment 
each night by placing a tally mark on the corresponding date on the calendar.

Challenging but achievable. Understandably, parents often have very high 
expectations for what their children should achieve as a result of training. Aiming 
high is good but goals must also be achievable. For example, for a child who 
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makes almost no eye contact under any circumstances, establishing appropri-
ate eye contact across all peers and adults and in all socially appropriate contexts 
would be an ideal outcome. However, a more achievable goal might be to make 
eye contact when his name is called, during at least 80 % of opportunities, within 
three months. Similarly, an ideal goal for a parent might be to establish effec-
tive prompting procedures during all interactions with their children but a more 
achievable goal might be for a parent to implement prompting procedures with 
90–100 % accuracy when calling their child’s name to occasion eye contact. Goals 
that are challenging but achievable set the occasion for trainer, parent, and child 
success by specifying a high standard while still ensuring success at achieving the 
goals. Particularly during the early stages of parent training, parental success is 
crucial because it helps establish the overall process of training as a source of pos-
itive reinforcement for the parent and trainer alike.

Data collection. Collecting data provides a way to evaluate progress and pro-
vides rationale for treatment change if necessary. For the parent, data collection 
should be effective and easy to implement into a daily routine. For example, tally-
ing the frequency of bites consumed each meal is a relatively simple data collec-
tion procedure for parents implementing a feeding intervention at home. For the 
trainer, data collection should be more detailed and comprehensive based on direct 
observations, graphical displays of data, and assessment of interobserver agree-
ment, when possible.

Trainer and Trainee Characteristics

Trainee. Although trainee/parent characteristics cannot be controlled and training 
should be provided to all who need it, there are many trainee characteristics that 
should be considered when developing and implementing a parent-training pro-
gram. In addition to caring for a child with IDD and health related concerns, par-
ents may be experiencing other stressors which interfere with their commitment 
to training. Such stressors could be depressive symptoms, lack of resources and 
services (child care, transportation, etc.), marital conflict, limited family and social 
support, scheduling/time conflicts, mental health or medical issues, and caring for 
multiple children. Practitioners should assess what stressors are most prominent 
in the family’s life and individualize training by minimizing or at least not add-
ing to present family stressors. Other trainee features to consider are those relating 
to educational background, culture, and language. Parents with lower educational 
backgrounds may need extra training in understanding and implementing treat-
ment techniques (Steiner et al. 2012). The family’s cultural attitudes and practices 
and the trainer’s own cultural biases should be assessed before developing and 
implementing a parent training program in order to ensure that the training pro-
gram encompasses the family’s cultural needs, values, and beliefs (Najdowski and 
Gould 2014). Language barriers may also influence the success of parent train-
ing. The family’s primary language should be used throughout training, as well 
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as non-jargon language and appropriate reading level materials, at least as much 
as possible (Najdowski and Gould 2014). Where it is not possible to implement 
the parent’s first language on an ongoing basis, consider hiring an interpreter to at 
least attend the most critical planning meetings. Parent genders, parenting styles, 
parent preferred setting and format of training, and potential resistance to training 
are additional trainee characteristics that should be considered. In particular, pat-
terns of parenting behavior often differ considerably between mothers and fathers 
within the same family. Therefore, training programs need to be customized to 
accommodate both parents (Schreibman et al. 2011). Because resources such as 
child care, transportation, or an optimal training setting may be limited, parents 
may prefer one teaching strategy over another, for example, in vivo versus video 
modeling, group versus one-on-one, or in-home versus clinic settings (Steiner 
et al. 2012). Practitioners must consider these factors to ensure successful training 
outcomes. While taking all of these variables into consideration, trainers should 
build rapport and develop a training program that is the best contextual fit for the 
family to encourage compliance and active participation.

Trainer. Critical trainer characteristics include thorough knowledge of the inter-
vention procedures, collaborating with parents, being fluent in providing effective 
feedback (Najdowski and Gould 2014), and having rapport-building, empathy, and 
organizational skills. Trainers should also have demonstrated the ability to train 
at an excellent level with other families in the past. All other things being equal, 
trainers with higher graduate degrees (e.g., masters and PhDs) and with profes-
sional certifications (e.g., Board Certified Behavior Analysts) are preferred, but 
such credentials, by themselves, do not ensure competence. Many experienced cli-
nicians who lack those credentials can still be highly effective trainers.

Intensity and Duration

Although research has not yet identified an optimal level of intensity or duration 
of parent training, several critical factors appear to be family goals, expectations, 
needs (Najdowski and Gould 2014), resources, preferred training formats, and 
practitioner accessibility. Intensity and length of training should also be based on 
goals being met and the most practical outcomes reached. Ideally, the duration of 
parent training should be dictated by how long it takes for parents to achieve the 
goals of training.

Setting

Given that training has been shown to be effective across many different settings, 
the trainer should consider multiple variables when choosing an appropriate set-
ting for training, notably the availability of the parent and child, the feasibility of 
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training itself in relation to parent resources, and cost-effectiveness for the clinic. 
School, home, and/or community goals may require training to occur in their cor-
responding setting. Trainers should also consider the benefits and drawbacks of 
each setting. For example, home-based parent training may provide a more natural 
environment where acquired skills need to be displayed. Home settings may also 
lead to better generalization of acquired skills. However, home-based parent train-
ing may contain more distractions or less controlled environments. Clinic-based 
parent trainings on the other hand control for distractions, but may require addi-
tional effort to ensure generalization to home. Thus, collaboration with parents is 
a necessity in order to select a mutually agreed upon setting that ensures optimal 
success.

Parent Homework

Assigning homework for parents may assist in the success of a parent-training pro-
gram. Homework assignments are in-between training sessions when the trainer 
is absent. Homework should require low-response effort to complete, should be 
understandable and achievable, and should produce small, but meaningful behav-
ior change. Trainers should ensure that homework aligns with the family’s current 
goals, daily routine, availability, and current training topics and targets. For exam-
ple, with a parent whose initial goal is to teach his child to mand, an appropri-
ate assignment would be one simple mand (such as “break”) to teach his child in 
between training sessions.

Behavioral Skills Training

As described earlier, much research has documented the effectiveness of BST for 
training parents. In what follows, we review each of the major components of BST 
and offer several practice recommendations.

Defining the target. Both parent and child targets should be clearly identi-
fied and defined. Effective operational definitions facilitate understanding, both 
between the trainer and parent, as well as between parents. The characteristics 
of an adequate operational definition are objectivity, clarity, and completeness 
(Cooper et al. 2007). An objective definition breaks down all non-observable fea-
tures of a skill or behavior into its directly observable counterparts, such that each 
individual can reliably identify and record an instance. A clear definition is one 
that is unequivocal, easily read, and clearly understood. Finally, a complete defini-
tion discriminates what will be classified as an occurrence and non-occurrence of 
the skill or behavior on the basis of strict inclusion and exclusion criteria. In this 
way, potential moment-to-moment subjective judgments are eliminated.
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Written instruction. Following the development of operational definitions of 
the parent and child behaviors of interest, trainers should prepare written instruc-
tions as supplementary materials for later verbal didactic instruction. Written 
instructions should provide both a visual aid that can be referenced and notated 
throughout training and a permanent reminder of how to practice and perform the 
procedures in the trainer’s absence. Therefore, such instructions should be easily 
accessible at all times, given to each caregiver expected to have involvement in the 
implementation of the intervention, and clearly delineate respective performance 
responsibilities. Lastly, when writing these written instructions, it is important to 
remember that the ultimate goal is to effectively divide complex interventions to 
be trained into concise and consumable steps.

Didactic instruction. Didactic or verbal instruction should include a thorough 
review of the target child and parent behaviors, intervention procedures, prompt-
ing strategies, fading criteria, and rationale for the entire plan. Clinician’s should 
take the necessary precautions by pacing themselves in accordance with each 
parent’s learning curve and by strategically linking parent values with training 
objectives. In addition to speaking directly and openly, it is essential to welcome 
questions and concerns.

Modeling. Modeling allows the parent to observe the trainer directly demon-
strate how to perform each component of the intervention described in the writ-
ten instructions. First, trainers should announce which procedure they are going to 
demonstrate. Throughout the course of modeling, trainers should explain why they 
are engaging in each behavior that they are demonstrating. During and following 
modeling, trainers should encourage questions and comments from parents. In 
addition, it may be helpful to model examples of incorrect implementation of the 
intervention and ask parents to identify what about the model was incorrect and 
why. Finally, it may be necessary for trainers to model a particular procedure more 
than once, or even one time at the beginning of each training session.

Role Play Rehearsal. During role-play, the parent takes the role of him or her-
self and the trainer takes the role of the child. Roles can switch back and forth 
until proficiency is observed. Throughout role-play, trainers should provide just 
enough verbal prompting and feedback for parents to be successful, but not so 
much that they do not have the opportunity to demonstrate skills independently. 
Sometimes, parents have difficulty implementing a procedure accurately and the 
trainer may need to shape successive approximations by praising one small piece 
of the procedure demonstrated correctly before asking the parent to demonstrate 
other components. During and immediately after each role-play, the trainer should 
engage parents in self-evaluative dialogue by asking questions such as, “What did 
you like about your performance?”, “What didn’t you like?”, “What about this 
works for you?”, and “What about this do you think is not going to work?” These 
questions provide an open, non-judgmental context for parents to give input and 
often help identify ways in which the intervention may need to be adjusted or cus-
tomized to fit the family’s individual context or needs. Overall, keep in mind that 
role-playing can be awkward and stressful, for both parent and trainer, alike. It is 
often helpful to use humor to make the experience less stressful and more fun for 
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everyone. Good trainers model flexibility and creativity during role-play, not rigid 
insistence on rules or dogma.

Feedback. Effective role-playing is dependent on trainers giving immediate 
and specific feedback to parents. There are two forms of feedback, praise and cor-
rective. While both should be frequent, descriptive, and contingent, praise should 
significantly outnumber corrections. Praise should be genuine and not “patroniz-
ing.” Corrective feedback should be clear and frank but not harsh. It is important 
to emphasize that errors are expected and acceptable–they are merely opportuni-
ties to learn. A good motto for parents when learning a new intervention is that 
“it’s best to fail early and fail often,” that way they become experts while they 
still have the support of the trainer. Positive feedback should always outnumber 
corrective feedback, ideally on at least a 2:1 or 3:1 ratio. “Sandwiching” can also 
be useful by presenting corrective feedback between one prior and one later piece 
of positive feedback. For example, “Okay, the way you delivered the instruction 
was perfect! Now, try to give praise even faster after I comply with the instruc-
tion. Also, you are doing a great job at remaining positive even though it can be 
so frustrating when your child is resisting.” Overall, trainers must remember to be 
respectful, patient, and sensitive throughout the training process. If you as a trainer 
notice that the training session is becoming tense or uncomfortable, that is a red 
flag that should indicate to you that you need to “throttle back” a little bit and rees-
tablish a positive and upbeat context with the parent.

In Vivo. Once parents have demonstrated proficiency in role-play rehearsals, 
training sessions can be extended to the natural environment. This will involve 
each parent practicing implementation of the trained interventions in vivo with 
their child, in the trainer’s presence, and with his or her continued guidance, assis-
tance, and constructive feedback. As proficiency is observed, the trainer gradually 
fades him or herself out. However, even after complete fading, the trainer should 
conduct occasional competency checks in order to ensure that the treatment plan 
continues to be carried out as planned and that the trained intervention skills 
remain firmly within each parent’s repertoire.

Group Training

Training parents of children with IDD on behavioral procedures in a group for-
mat has many benefits, such as cost-effectiveness (for both the provider and con-
sumer), efficiency, behavior change gains, and parental social support (Childres 
et al. 2012; Ingersoll and Wainer 2013; Minjarez et al. 2011; Steiner et al. 2012). 
Group parent training typically begins by identifying shared goals among the 
families, as well as individual family goals facilitated by a qualified professional 
(Minjarez et al. 2011; Steiner et al. 2012). Once these goals have been identified, 
an intervention may be selected for parents to begin training. The dissemination 
of training may be assisted by the use of slideshow lectures, videos, intervention 
manuals, group discussion, and homework assignments (Childres et al. 2012; 
Minjarez et al. 2011). Group parent training programs often involve education on 
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behavior principles and procedures, followed by instruction on how to implement 
interventions (Dempsey et al. 2013). Next, demonstrations of the interventions are 
provided through modeling and role-play, often with the larger group of parents 
breaking into smaller groups for role-play and feedback (Dempsey et al. 2013). 
The larger the group is, the less individual training can occur, so adding some 
amount of one-on-one training (in person or over live video chat) with a qualified 
professional is suggested (Minjarez et al. 2011).

Technology

Providing technology-based training on evidence-based principles and procedures 
to parents of children with IDD has many advantages. This method of training is 
cost-effective by eliminating travel or reducing the need of a qualified professional’s 
physical presence. Technology-based training also benefits families in rural areas 
or families that may not have access to trained professionals. Furthermore, some 
families are unable to attend in-person trainings due to personal availability, costs, 
long waitlists, lack of child care, and/or distance of travel (Heitzman-Powell et al. 
2014; Jang et al. 2012; Wainer and Ingersoll 2014). Note, too, that technology-based 
trainings are used to replace some or all of traditional lecture/classroom didactic 
trainings (Jang et al. 2012; Wainer and Ingersoll 2014) and typically involve select-
ing a program that consists of an overview of the intervention and procedures (i.e. 
eLearning program, Web-based workshops, DVD treatment manuals, video mod-
ules, online teaching websites, etc.) (Heitzman-Powell et al. 2014; Jang et al. 2012; 
Vismara et al. 2013; Wainer and Ingersoll 2014). Parents are then trained to use the 
equipment required to participate in the program, for example, navigating the site, 
updating/using computer, and accessing Internet. Usually, parents are required to 
meet a mastery criterion on program information. Another critical procedure is pro-
viding parents with live video conferencing or in person trainings after tech-based 
training to deliver feedback, answer any unanticipated questions, and/or to provide 
more opportunities to enhance training (Heitzman-Powell et al. 2014; Vismara et al. 
2013; Wainer and Ingersoll 2014). Little or no research has shown that technology 
can completely replace training by a live trainer, so technology should be considered 
a valuable supplement to live training, not a replacement. When used optimally, it 
seems likely that technology can increase the efficiency of live training by decreas-
ing the total number of hours required of a live trainer.

Generalization and Maintenance

Generalization strategies and tactics for promoting generalized behavior change 
for both the parent and child should be included from the onset of training. 
Training parents to implement procedures across multiple settings (different 
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rooms, home vs. community, etc.), implementing skill acquisition techniques 
across multiple targets, and training parents to implement behavior manage-
ment strategies across multiple different challenging behaviors, are all effective 
strategies to promote generalization. Generalization should not be considered an 
important potential side effect of training, but rather, some demonstration of gen-
eralization should be criteria for deciding that parents have mastered the trained 
material. For example, a parent should be trained to implement a particular proce-
dure across multiple different settings but should not be considered to have mas-
tered that procedure until they can demonstrate it in a new setting in which it was 
not directly trained. It is also very helpful to train parents in the overall process of 
identifying how to apply their newly learned skills to new problems that may arise. 
For example, by the time training is done, parents should be able to tell the trainer 
three new challenges that may arise in the future and how they might address 
them.

In addition to generalizing, it is critical that parents’ newly learned skills main-
tain across time. Therefore, trainers should include a maintenance plan in their 
program from the start. Trainers should also select targets that are the most use-
ful for both the parent and child in their daily life to ensure continued demonstra-
tion of targets by the child and utilization of treatment strategies by the parent 
(Najdowski and Gould 2014). Ideally, these targets will be maintained by naturally 
occurring reinforcement contingencies in everyday life. However, when natural 
consequences may not be sufficient to ensure maintenance, the trainer would be 
wise to schedule regular follow-ups with the parent in order to provide additional 
reinforcement for the parent’s behavior. Measurement of parent and child behavior 
and check-ins should continue as needed so that procedural integrity is maintained 
(Najdowski and Gould 2014).

Conclusion

A large amount of research has shown that parents can be effectively trained to 
manage their children’s challenging behavior, in addition to teaching them new 
skills and improving quality of life. Good parent training programs have the fea-
tures that we have described thus far, including defining challenging but achiev-
able parent and child goals, as well as establishing data collection systems that 
accurately represent target behaviors for parents and trainers to use. In addition, 
trainers should consider parent and family variables that may impact training and 
adjust the program accordingly. Intensity and duration of training should be based 
on family goals, learning rate, and practical outcomes being reached. Settings can 
impact training effectiveness, so trainers should evaluate the advantages and dis-
advantages of each potential setting, as well as transportation, family availability, 
family goals, and cost-effectiveness when choosing a setting for training. Parents 
and trainers may have preferences for particular training formats and these should 
be considered when designing training programs. The most research-proven 
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training strategy is BST, so trainers are most likely to be successful if they imple-
ment some or all elements of BST while training. Trainers should consider supple-
menting BST with group trainings, homework, and technology-based approaches. 
Finally, training is incomplete if procedures to generalize and maintain desirable 
training outcomes are not identified from the outset of training.
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