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Chapter 1
Scope and Prevalence of the Problem

Hilary L. Adams and Johnny L. Matson

© Springer International Publishing Switzerland 2015
J. L. Matson, M. L. Matson (eds.), Comorbid Conditions in Individuals  
with Intellectual Disabilities, Autism and Child Psychopathology Series,  
DOI 10.1007/978-3-319-15437-4_1

H. L. Adams () · J. L. Matson
Department of Psychology, Louisiana State University, Baton Rouge, LA, USA
e-mail: Hilary.1.adams@gmail.com

Introduction

Intellectual disability (ID) is characterized by deficits in cognitive, adaptive, and 
behavioral functioning (American Association on Intellectual and Developmental 
Disabilities 2010; Matson and Shoemaker 2009; Soenen et al. 2009). Nonetheless, 
a variety of other problems often occur among individuals with ID. Although a 
commonly held belief of the past was that persons with ID could not have psycho-
pathology, this idea has since been refuted (Matson et al. 2012). At present, dual 
diagnosis, generally defined in the field as the presence of ID and a co-occurring 
mental illness (Matson and Sevin 1994; Reiss and Valenti-Hein 1994; Werner and 
Stawski 2012), is an increasingly popular topic. The general consensus in this area 
is that individuals with ID are at risk for comorbid psychopathology (Bhaumik et al. 
2008; Borthwick-Duffy 1994; Chaplin 2004; Einfeld et al. 2011; Horovitz et al. 
2011; Morgan et al. 2008; Whitaker and Read 2006). Further, psychopathology ap-
pears to be relatively stable in this population (Horovitz et al. 2011). Some experts 
suggest that psychopathology is the most common and serious complication that 
co-occurs with ID (Tonge and Einfeld 2003).

Additionally, challenging behavior (CB) is also frequently exhibited and is 
sometimes included in psychopathology research among this population (Matson 
and Rivet 2008). CB includes a variety of disruptive and/or dangerous behaviors 
that range from self-injurious behavior (SIB) to aggression and property destruction 
(Matson and Neal 2009). At present, the relationship between CB and psychopa-
thology is still unclear (Myrbakk and von Tetzchner 2008).

Furthermore, feeding disorders among individuals with ID are also common. 
These include but are not limited to food refusal, food selectivity, pica, and rumina-
tion (Kuhn and Matson 2004). Additionally, sleep problems among individuals with 
ID occur frequently (Doran et al. 2006; van de Wouw et al. 2012), seemingly at high-
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er rates than among the general population (e.g., 8.5–34.1 % across reviewed studies, 
see van de Wouw et al. 2012). These problems include but are not limited to night 
waking, waking early, low sleep efficiency, delayed sleep onset, and sleep apnea.

Beyond criteria-based syndromes or disorders, persons with ID may face addi-
tional difficulties that affect their quality of life (QOL) and limit their opportunities 
for integration into society. Issues include medical problems that are more common 
among individuals with ID than the general population, such as epilepsy (Bowley 
and Kerr 2000; Matson and Sevin 1994), and troubles frequently faced by the gen-
eral population, such as obesity and dementia (Evenhuis 1997). Motor skills may 
also be affected among this population (Hartman et al. 2010; Simons et al. 2008), 
decreasing the likelihood of both independent movement and the ability to complete 
activities of daily living.

Fortunately, increased attention has been given to the needs of individuals with 
ID (Hatton 2002). The present chapter aims to provide prevalence estimates and 
brief overviews of the existing knowledge about the aforementioned disorders and 
additional problems that a population with ID may face. In-depth explanations of 
each issue are provided in the following chapters. Additionally, discussions of re-
lated topics with growing bodies of research are included, such as assessment of 
psychopathology and other issues, risk factors, and implications of the co-occurring 
incidence of issues beyond the presence of ID.

Prevalence Rates

Although experts agree that individuals with ID commonly exhibit psychopathol-
ogy and additional problems, prevalence rates vary widely. Discussion of the fac-
tors that may affect prevalence rates is crucial in order to illuminate shortcomings 
of the reported estimates and to urge professionals to use caution when considering 
these statistics as they stand. As such, in the following section, explanations of fac-
tors affecting prevalence rates for this particular population are provided, followed 
by the prevalence rates themselves.

Factors Influencing Reported Prevalence Rates

Assessment of Comorbidity in Intellectual Disability Assigning diagnoses is an 
inherent component in determining prevalence rates of disorders. Among individu-
als with ID, diagnostic assessment is complicated by a number of factors. As such, 
prevalence rates may differ between studies based on their assessment method and 
the influence of additional complicating components.

With much of assessment of psychopathology based on self-report, the ability 
to conceptualize and communicate emotions is a skill that is important for accurate 
recognition of disorders (Cooper et al. 2003; Costello and Bouras 2006). However, 
self-report measures may be difficult or impossible for persons with ID to com-
plete due to the presence of communication skill deficits (Bhaumik et al. 2008; 
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Deb et al. 2001; Hatton 2002). Although not considered a definitive symptom of 
ID, communication problems are common among this population (Bott et al. 1997; 
Bradshaw 2001). As a result, clinicians should consider both severity of cognitive 
disability and communication ability when choosing a diagnostic assessment tech-
nique.

For instance, for some persons with mild or moderate ID, measures designed for 
typically developing (TD) individuals may be appropriate and sufficient, as many 
of these individuals can adequately describe their mental states (Hatton 2002). Fur-
ther, persons with mild ID seem to have similar clinical presentations, including 
suicidal ideation, as TD individuals, and thus generally can be assessed using stan-
dard practice with few adjustments (Bouras and Drummond 1992; Hurley 2006). 
For example, if using standard self-report measures among this population, lan-
guage should be adapted to a developmentally appropriate level, and the interview-
er should be ready to clarify or rephrase while avoiding use of leading questions 
(Cooper et al. 2003).

An alternative frequently used for diagnostic assessment among this population 
is the informant-report measure, in which a caregiver or relative provides infor-
mation about the individual’s behavior (Costello and Bouras 2006). The quality 
of this information depends upon a number of factors including the relationship 
between the caregiver and the person with ID (e.g., experience with the person, 
time spent together) and the qualifications of the caregiver (e.g., experience with 
persons with ID, quality of observations, ability to recognize change in behavior or 
function; Cooper et al. 2003). Additionally, more prominent symptoms that present 
significant challenges for caregivers are more likely to be reported than behavior 
that is less noticeable or problematic (Cooper et al. 2003). That is, SIB or physical 
aggression are likely to have increased implications for the caregiver and thus may 
be reported as the primary concern, whereas social withdrawal or loss of interest 
do not present danger and consequently are more likely to be ignored. As such, 
informant-report measures should not be used in isolation to determine diagnoses. 
Instead, self-report and informant-report techniques should be used in conjunction 
with other sources of information, such as behavioral observations and historical 
records.

Behavioral observations conducted by an experienced professional are critical. 
For individuals with severe or profound ID, reliable and valid structured obser-
vation measures that assess behavior allow professionals to interpret behavior as 
communicative of internal state and experience (Adams and Oliver 2011). Re-
search is mixed on whether or not maladaptive behaviors are observable signs 
of psychopathology (i.e., so called “behavioral equivalents”), but behavioral ob-
servations are nonetheless an essential component of any assessment. Further, 
caregivers who are asked to report symptoms often find items that address ob-
served behavior easier to answer than items that include psychiatric terminology 
(Bouras and Drummand 1992).

Additionally, historical information may also play a role in diagnostic decisions. 
This component allows the assessor to consider change in functioning over time. 
Further, if good historical data are available, this information may also help to 
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determine age of onset of symptoms, which is necessary for certain diagnoses that 
generally begin in early development.

Manifestations of Disorder and Application of Standardized Criteria “Diag-
nostic overshadowing” may be another cause of imprecise prevalence rates, in 
that symptoms related to psychopathology may be inaccurately attributed to ID, 
resulting in underestimates of disorder among this population (Costello and Bouras 
2006). Developmental factors may contribute to the presentation of such symptoms, 
but symptoms cannot be fully attributed to ID (Cooper et al. 2003). Hatton (2002) 
provided a helpful example, noting that problems with self-care actually attribut-
able to negative symptoms of psychosis could be overlooked as deficits inherent to 
ID. Further, symptoms that are perceived as minimally problematic, such as inter-
nalizing symptoms, may be overshadowed by more serious problems, like CB in the 
form of aggression toward others.

Additionally, there is some concern that symptoms of psychopathology are be-
ing missed among this population because they are manifested differently than in 
TD individuals (Costello and Bouras 2006; Deb et al. 2001). Similarly, some crite-
ria require sophisticated intellectual abilities in order to understand concepts (e.g., 
hopelessness, guilt) related to symptoms. For these and other reasons, applicability 
of standard diagnostic criteria (e.g., DSM, ICD), designed for TD individuals, may 
not be appropriate to use and has not been extensively tested without modifications 
on a population with ID (Hatton 2002).

Diagnostic criteria have been developed specifically for use with individuals 
with ID, such as the Diagnostic Criteria for Psychiatric Disorders for Use with 
Adults with Learning Disorder/Mental Retardation (DC-LD; Royal College of Psy-
chiatrists 2001), which are intended for diagnosis of adults that have moderate to 
profound ID (Cooper 2003). When developing the criteria, the task force conducted 
a literature review that focused on clinical presentation of psychopathology among 
this population. However, they found that the research available on this topic was 
very limited, and thus used a “combined evidence-based and pragmatic consensus 
approach” to determine criteria (Cooper et al. 2003, p. 47; Hatton 2002).

In the subsequent field-testing, psychiatrists separately diagnosed 709 clini-
cal cases based on clinical judgment and then based on the DC-LD (Cooper et al. 
2003). They found agreement between clinical judgment and DC-LD diagnoses in 
96.3 % of the sample. The criteria are not intended for children or adolescents and 
may be less appropriate for application to individuals with mild ID than existing 
criteria for TD individuals. Nevertheless, development of criteria specifically for 
an ID population is promising, and further work should be conducted in order to 
provide refinement of and empirical support for proposed criteria. An appropriate 
taxonomy system would allow for better clinical management and service planning 
among this population, as well as allow valid comparisons between research studies 
(Cooper et al. 2003).

Furthermore, some behaviors commonly exhibited by persons with ID 
(e.g., stereotypic behavior, CB) do not appropriately fit into current diagnostic cri-
teria, which could indicate that such standardized criteria may not be as applicable 
(Costello and Bouras 2006; Tonge and Einfeld 2003). Researchers have not yet 
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clarified whether some behaviors commonly exhibited by individuals with ID are 
symptoms of psychopathology or independent behavior problems unrelated to men-
tal disorder (Hatton 2002; McIntyre et al. 2002). Thus, some researchers have speci-
fied whether or not prevalence rates included CB or strictly delineated, standard-
ized, and criteria-based diagnoses in their results (e.g., Cooper et al. 2007a).

Procedural Differences and Limitations Additional complicating matters in 
determining accurate prevalence rates of comorbidity in ID are procedural dif-
ferences or limitations among studies (Cooper et al. 2007a; Costello and Bouras 
2006; Deb et al. 2001; Dekker and Koot 2003; Morgan et al. 2008; Vereenooghe 
and Langdon 2013; Whitaker and Read 2006). These issues range from conceptual 
issues, such as the application of a diagnostic system, to a population for which it 
may not be appropriate, to methodological issues, such as utilizing unrepresentative 
samples.

One such issue in determining prevalence rates of psychopathology in ID is the 
question of what merits inclusion. General terms, such as “mental disorder,” may 
be operationally defined differently for each individual study. Even with procedural 
details included, results are difficult to compare among studies. As a result, a con-
sensus is challenging to determine. To resolve this issue, and to allow for greater 
generalization of findings, some authors recommend using the term “mental health 
problem” to characterize symptoms, signs, or abnormal traits that are generally as-
sociated with psychopathology (Costello and Bouras 2006). This broader term may 
encompass clusters of symptoms, generally called syndromes/disorders, or a sig-
nificantly severe, disabling, or distressing behavior that may be present on its own.

Methodological Limitations Beyond these conceptual issues, methodological 
problems may also be present among these studies. For instance, many prevalence 
findings are based on samples of individuals that have accessed services, which 
may reflect a population with more prevalent or severe comorbidity than occurs in 
the overall population of people with ID (Whitaker and Read 2006). Biased sam-
pling like this, with results based on institutional or clinic samples that likely have 
higher rates than an overall population with ID (Costello and Bouras 2006), may 
skew estimates (Cooper et al. 2007a; Deb et al. 2001).

Additionally, many researchers have utilized record reviews or case files to 
determine prevalence rates. In some instances, this type of study may limit the 
reliability and/or validity of results, should insufficient information be available 
regarding diagnostic procedures (e.g., training of the person assigning the diag-
nosis, assessment measures utilized, diagnostic criteria used; Cooper et al. 2007a; 
Dekker and Koot 2003). Also, inaccurate prevalence rates may result from the use 
of screening measures rather than full diagnostic assessments (Costello and Bouras 
2006; Deb et al. 2001; Emerson 2003), particularly in terms of inflating estimates 
based on checklists of symptoms rather than comprehensive analyses. Taking these 
issues into account, the standard for sampling for an epidemiological study, ap-
plied in order to avoid bias, is the use of population-based, representative samples 
(Dankner and Dykens 2012), along with the use of comprehensive assessment to 
determine diagnosis.
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Overall Prevalence Statistics

Overall, research suggests that individuals with mild ID can have the same range of 
mental illness as their TD counterparts and at comparable or higher prevalence rates 
(Hatton 2002). However, persons with more severe ID may have somewhat differ-
ent clinical presentations, posing a greater challenge to classification systems and 
a barrier to assessment (Hatton 2002), thus rendering prevalence study results gen-
eral estimates lacking conclusive statistics. Additionally, overall prevalence rates 
of mental health issues may be misleading because researchers sometimes include 
CB and Autism Spectrum Disorder (ASD), both of which commonly co-occur with 
ID (Matson and Neal 2009; Matson and Shoemaker 2009), in their results. As such, 
studies that include these common problems may result in inflated rates of overall 
psychopathology prevalence (Allen et al. 2012; Emerson et al. 1999). Consequent-
ly, comparisons with the general population may be inaccurate in terms of these 
overarching statistics. Studies that differentiate between disorders (i.e., separate CB 
and ASD from other diagnoses, consider prevalence of individual diagnoses sepa-
rately) may be more valuable for comparisons (e.g., Cooper et al. 2007a).

Nonetheless, rates of overall psychopathology are included in this discussion 
because numerous researchers have investigated this topic. Rates separated by dis-
order are provided and likely deserve more consideration. Additionally, these rates 
appear to differ based on age; as such, prevalence rates are presented for adults 
separately from children and adolescents.

Prevalence Among Adults When making comparisons between an ID population 
and the general population, most researchers have assessed prevalence of psycho-
pathology among samples with wide age ranges or among adults separately (Cooper 
et al. 2007a). A better method is to focus on either adults or children and adoles-
cents when examining psychopathology among individuals with ID, as prevalence 
and other factors (e.g., clinical presentation) appear to differ somewhat with age. A 
discussion of studies that used adult samples will be provided first. Among adults 
with ID, review articles cite prevalence rates of psychopathology ranging from 7 
to 97 % (Cooper et al. 2007a), with most prevalence statistics in the 30–50 % range 
(O’Brien 2002). To illustrate the variance among methodologies and results, the 
following brief summaries of these components for a small sample of studies, rep-
resentative of the state of the field at present, are provided.

Morgan and colleagues (2008) found the rate of psychiatric morbidity of any 
type to be 33 % in their large sample of participants whose information they ex-
tracted from a registration database. Similarly, in their population-based sample of 
adults with ID seeking social, health, voluntary, or independent sector services per 
a register, Bhaumik and colleagues (2008) found that 33.8 % had an ICD-10-based 
psychiatric disorder. When behavior disorder was excluded from their analysis, 
20.2 % of adult participants had a psychiatric disorder.

Deb and colleagues (2001) examined prevalence of comorbid disorders among 
a sample of 90 adults with ID. These authors used a standardized assessment, in-
cluding interviews with participants and their caregivers, and ICD-10 criteria for 
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diagnoses. They excluded Attention-Deficit/Hyperactivity Disorder (ADHD) and 
ASD from their analysis because they are childhood-onset disorders, and diagnosis 
cannot be determined without historical information, to which they did not have 
access. They found that only 14.4 % of their sample had a diagnosis. Using similar 
methodology, Cooper and colleagues examined point prevalence of clinical diagno-
ses based upon comprehensive assessments of a population-based sample of adults 
with ID (Cooper et al. 2007a). When they excluded CB and ASD from their analy-
sis, they determined a prevalence rate of 22.4 % of co-occurring disorders. With 
CB and ASD included, that prevalence rate jumped to 40.9 %. Additionally, 29.1 % 
of the sample had one diagnosis, while 9.2 % had two diagnoses, 2.4 % had three 
diagnoses, and .2 % had four diagnoses.

Prevalence Among Children/Adolescents As aforementioned, using a sample 
with a wide range of ages is not advised. Instead, adults should be considered sepa-
rately from children and adolescents, among whom researchers have found distinc-
tions in various aspects of psychopathology and other issues. A discussion of studies 
that used child and adolescent samples is provided. For children and adolescents 
with ID, review articles cite prevalence rates of psychopathology ranging from 31 
to 50 % (Emerson 2003). Similarly, several community-based studies of prevalence 
reported rates of diagnosable psychiatric problems ranging from 35 to 40 % among 
children and adolescents with ID (Emerson and Hatton 2007).

In their analysis, Emerson (2003) examined psychopathology in a population 
of children with ID using a standardized assessment and ICD-10 criteria and clas-
sifications of ID based on parent or teacher report. Their assessment consisted of 
two interviews (child and caregiver) and a teacher questionnaire. The authors found 
that 39 % of their sample had a diagnosis (19 % had one diagnosis, 16 % had two 
diagnoses, and 3 % had three or more diagnoses). With similar methodology and 
results, Dekker and Koot (2003) examined comorbid psychopathology among a 
sample of children and adolescents with borderline to mild ID. They utilized a stan-
dardized measure and DSM-IV criteria to assign diagnoses. Their results indicated 
that 38.6 % of their sample had a diagnosis of psychopathology, with 14.2 % hav-
ing multiple diagnoses. In line with these statistics, Molteno and colleagues (2001) 
reported a prevalence rate of 31 % for psychopathology among their sample of chil-
dren with ID from special educational facilities.

Prevalence Rates and Research by Disorder or Problem

In their studies in which overall prevalence of psychopathology was included, most 
researchers also reported statistics for each disorder in order to indicate which dis-
orders were most commonly present among their samples. Among adults, Bhaumik 
and colleagues (2008) found behavior disorder most common (19.8 %), followed 
by ASD (8.8 %), depression (4.3 %), and bipolar affective disorder (3.0 %). Deb and 
colleagues (2001) found the greatest rates of schizophrenia (4.4 %) and phobic dis-
order (4.4 %) in their adult sample. In the study by Cooper and colleagues, the most 
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common clinical diagnosis for adults with ID was CB (22.5 %), followed by ASD 
(7.5 %), affective disorder (6.6 %), psychotic disorder (4.4 %), and anxiety disorder 
(3.8 %), with phobic disorder excluded from their analysis (Cooper et al. 2007a). 
Among children and adolescents in his sample, Emerson (2003) found 25 % had a 
conduct disorder, 9.5 % had an emotional disorder, 8.7 % had an anxiety disorder, 
7.6 % had PDD, and 0.0 % had a psychotic disorder.

As aforementioned, comparing overall prevalence rates can be misleading in 
that the high prevalence of CB and ASD in an ID population overshadows the lower 
rates of other types of psychopathology. As such, comparing rates for each disorder 
provides a more accurate and representative appraisal. The following sections de-
lineate estimates based on type of disorder or problem and briefly discuss current 
and/or important topics in the research literature for each disorder.

Challenging Behavior As previously discussed, CB is common among persons 
with ID. Estimates of CB range from 10 to 17 % (Allen et al. 2012; Emerson et al. 
2001). CB may be included in overall prevalence rates regarding comorbidity, 
skewing the interpretation of psychopathology among this population (Allen et al. 
2012). However, CB can occur without the presence of a form of psychosis, neuro-
sis, or personality disorder, as displayed in CB that is environmentally driven (Allen 
et al. 2012). Such forms of CB are unlikely to respond to individual therapies that 
may specifically target psychiatric symptoms (e.g., psychotropic drug administra-
tion; Allen et al. 2012).

Although CB is not a defined disorder per se, and may occur without any psychi-
atric cause, it is important to consider in an examination of comorbid psychopathol-
ogy for several reasons. First, CB may be triggered or exacerbated by a comorbid 
mental disorder among persons with ID (Emerson et al., 1999). Indeed, greater rates 
of psychopathology were associated with “more demanding” CB (i.e., requiring 
more resources to manage) in a study by Moss and colleagues (2000). In particular, 
depression and hypomania were significantly related to presence of CB, with four 
times and three times increased risk, respectively, compared to individuals without 
CB. In terms of manifestation of disorder, CB may be the atypical or currently 
unrecognized presentation of psychopathology among this population (Emerson 
et al. 1999). Nonetheless, the relationship between CB and psychopathology is yet 
unknown, with potential influences including type of psychopathology, type and 
severity of CB, degree of ID, and living conditions (Myrbakk and von Tetzchner 
2008). Regardless, CB presents additional challenges for the individual and his or 
her family similar to that of diagnosed comorbid psychopathology. This may in-
clude increased financial burden and exclusion from the community (Moss et al. 
2000), interference with education, training, and social development (Matson & 
Rivet, 2008), breakdown of relationships, and significant physical and psychologi-
cal costs for the individual and his or her caregivers (James 2013).

Autism Spectrum Disorder Although it is recognized that ASD occurs among 
an ID population frequently, prevalence studies offer a wide range of estimated 
rates of this comorbidity. These numbers vary from 4 to 40 % of people with ID 
having comorbid ASD (Matson and Shoemaker 2009). These comorbid condi-
tions may interact and subsequently influence presence or severity of CB and/or 



111 Scope and Prevalence of the Problem

additional psychopathology (Matson and Shoemaker 2009), worsening prognosis 
and increasing negative outcomes. Further, for individuals with ASD and ID, CB 
may hinder diagnosis of comorbid mental illness (McCarthy et al. 2010).

Much research has been conducted comparing individuals with ASD and ID and 
individuals with ASD alone. Compared to persons with ASD alone, persons with 
dual diagnosis may differ in terms of core symptoms of ASD as well as additional 
comorbid problems (Matson and Shoemaker 2009). As severity of ID increases, 
escalations in SIB (Murphy et al. 2009) and stereotypy (Goldman et al. 2009) may 
occur among individuals with comorbid ID and ASD. Nonetheless, some research-
ers suggest that presence of CB is independent from occurrence of comorbid psy-
chopathology among individuals with both disorders (McCarthy et al. 2010). The 
relationship between ASD, psychopathology, and CB is not yet fully understood 
and warrants more empirical analysis.

Anxiety In a review article regarding comorbid anxiety and ID, prevalence esti-
mates of anxiety disorders cited ranged from.63 to 57.3 %, while prevalence of anx-
iety symptoms ranged from 6 to 31 % (Bailey and Andrews 2003). More recently, 
Reid and colleagues (2011) examined prevalence of anxiety disorders among a 
large, population-based sample and determined that 3.8 % of their sample had an 
anxiety disorder (Reid et al. 2011). Most common anxiety disorders among this 
sample were generalized anxiety disorder (1.7 %) and agoraphobia (0.7 %).

Various qualities of anxiety as it is manifested in ID and symptoms of ID it-
self may cloud the diagnostic picture for professionals lacking experience in as-
sessing dual diagnosis. For instance, fears appear to differ between TD adults and 
their counterparts with ID. Persons with ID appear to have fears representative of 
their developmental level, with one study showing that adult participants with ID 
had more similar fears to mental age-matched child participants without ID than 
chronological age-matched adult participants without ID (Duff et al. 1981). Fur-
thermore, for individuals with severe or profound ID, symptoms that may appear 
to be associated with anxiety (e.g., shaking, sleep problems, exaggerated startle 
response) could also be related to other emotional problems, tardive dyskinesia 
due to long-term psychotropic medication use, or another developmental disorder 
(Matson et al. 1997).

Obsessive compulsive disorder (OCD) appears to be especially difficult to di-
agnose among individuals with ID. First, sophisticated communication skills are 
necessary to describe obsessions. Not only that, but as discussed, the conceptual 
understanding required to meet standard criteria may not be fully developed in 
a population with ID. As such, these individuals may not comprehend that their 
thoughts or actions are excessive or unreasonable, making it particularly hard for 
them to endorse symptoms included in criteria for TD persons (Bailey and Andrews 
2003). Nonetheless, compulsions can generally be recognized with behavioral ob-
servations alone. Thus, diagnosis of OCD in this population may be based only on 
presence of compulsions and whether they interfere with daily life, as this is read-
ily observable and more objective. Nevertheless, compulsions in this population 
must be differentiated from tics and stereotypy, which are commonly exhibited by 
individuals with ID, especially those who have comorbid ASD (Bailey and An-
drews 2003).
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Depression Mood disorders are frequently identified in individuals with ID (Hur-
ley 2006). Prevalence of depression ranges from 4 % (Cooper et al. 2007a; Meins 
1993) to 8 % (White et al. 2005) among adults with ID. In one sample of children 
with ID, depressive disturbance according to the Children’s Depression Inventory 
(CDI; Kovacs 1992) was found among 11 % of the group (Linna et al. 1999).

Notably, cognitive level may affect depressive symptomatology, although there 
is no consensus regarding this topic. Individuals with mild ID have been found to 
exhibit similar symptoms as a TD population with depression, whereas depression 
may manifest as “behavioral depressive equivalents,” such as aggression, scream-
ing, SIB, psychomotor change, irritability and anger, and loss of activities of daily 
living skills, among a population with more serious cognitive deficits (Davis et al. 
1997; Marston et al. 1997). As such, diagnostic criteria designed for a TD popula-
tion may be appropriate for application among persons with less severe cognitive 
deficits, whereas observational assessment with a focus on behavioral criteria may 
be more appropriate for individuals with more severe cognitive deficits (Hurley 
2006). For the latter population, sadness, irritability, social withdrawal, regression 
in skills, sleep disturbance, diurnal variation, and aggression have been included in 
proposed modified criteria (Janowsky and Davis 2005). Nonetheless, results from 
some research groups do not support the idea of behavioral equivalents, as CB has 
not been correlated with depression among participants with varying levels of ID, 
and instead core depressive features proved appropriate (Tsiouris et al. 2003).

Sadness or depression could indicate later suicidal behavior in a population with 
ID (Merrick et al. 2006). Nonetheless, prevalence of suicide and suicide attempts 
are much less common among this population than among the general population 
(Hurley 2006; Merrick et al. 2006). For individuals with ID, risk factors for suicidal 
behavior include sexual abuse, family instability, stress, and lack of social support 
(Merrick et al. 2006). Additionally, suicidal thoughts, threats, and behaviors appear 
to be more common among individuals with less severe ID (i.e., mild or moderate 
compared to severe or profound; Merrick et al. 2006), so preventative treatment of 
sadness or depression is indicated to prevent the development of suicidal thoughts 
or behavior.

Psychosis and Schizophrenia There is some evidence that there is more psychosis, 
schizophrenia in particular, among persons with ID compared to the general popu-
lation (Costello and Bouras 2006; Deb et al. 2001) with review articles suggesting 
a prevalence of 3 % versus the estimated 1 % in the general population (Melville 
2003). In their large sample of information from a registration database, Morgan 
and colleagues (2008) found rates of schizophrenia among an ID population ranged 
from 3.7 to 5.1 %, which they cited as at least three times higher than among the 
general population. Similarly, in their review of schizophrenia prevalence among 
adults with ID, Cooper and colleagues found point prevalence rates between 2.6 and 
4.4 % (Cooper et al. 2007a).

Compared to TD persons with schizophrenia, persons with ID seem to 
exhibit more negative symptoms (Welch et al. 2011) and use more psychi-
atric services (Morgan et al. 2008). However, much like the other disorders 
mentioned, reliable assessment of psychosis is difficult among individuals with 
severe or profound ID, as they are generally unable to communicate symptoms 
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(e.g., hallucinations, delusions). Other behavior that may be socially inappropriate 
but observed among a population with ID, such as talking aloud to oneself or speak-
ing one’s thoughts aloud, may be misinterpreted as symptomatic of psychosis (Coo-
per et al. 2003). In addition to this qualitative difference, presence of schizophrenia 
may be a risk factor for suicide or self-harm beyond that found in TD individuals 
(Morgan et al. 2008).

Epilepsy Prevalence estimates for epilepsy suggest the seizure disorder occurs in 
20–40 % of people with ID, which is about 30 times higher than in the general 
population (Arshad et al. 2011; Espie et al. 2003). Presence of epilepsy appears to 
be affected by severity of ID, with one study suggesting that persons with severe 
ID were four times more likely to have epilepsy than those with mild or moder-
ate ID (Arshad et al. 2011). Epilepsy in this population may also influence the 
development of psychopathology, although research on this topic is inconclusive at 
this time, and the manner in which this may occur remains speculative. Suggested 
influential factors in the development of psychopathology among individuals with 
comorbid ID and epilepsy include the impact of seizures upon the well-being 
and quality of life of the individual affected, as well as the role of atypical neural 
development (Arshad et al. 2011). Nevertheless, some researchers have found no 
increased risk of comorbid psychopathology among adults with ID and epilepsy, but 
rather decreased rates of schizophrenia, personality, and anxiety disorders among 
this group (Arshad et al. 2011).

As in a TD population, the primary intervention for epilepsy among individuals 
with ID is anti-epileptic drugs (Espie et al. 2003). Less psychopathology among the 
population with this specific comorbidity may be detected due to the calming and 
mood-stabilizing effects of anti-epileptic drugs (Landmark 2008).

Appropriate treatment of epilepsy in this population is important because, as dis-
cussed, the disorder may be a risk factor for psychopathology in some individuals 
with ID (Espie et al. 2003). Additionally, successful management of seizures may 
decrease caregiver burden and stress (Espie et al. 2003).

Comparisons With Prevalence Among Typically Developing 
Individuals

Beyond ascertaining prevalence estimates of comorbidity in ID, much research has 
been conducted to determine if ID is a risk factor for psychopathology. That is, does 
the presence of ID increase the likelihood that an individual will have a mental 
health problem beyond what may occur in a TD person? This question has been 
investigated for overall mental health and for individual disorders. Nonetheless, 
conclusive judgments regarding this topic may not yet be made, as researchers have 
discovered conflicting patterns in their examinations of this topic.

Research has been conducted that supports the pattern of prevalence that indi-
cates individuals with ID have at least as high or higher rates of psychopathology 
than the general population (Cooper et al. 2007a; Costello and Bouras 2006). More 
specifically, Werner and Stawski (2012) suggested in their review that psychiatric 



14 H. L. Adams and J. L. Matson

illness is twice as common in a population with ID relative to a TD population, with 
cited estimates of 40 versus 19 %, respectively.

Another group of researchers suggested that major psychopathology occurs in 
over 40 % of young people with ID, a rate two to three times higher than that found 
among the general population (Tonge and Einfeld 2003). When reviewing existing 
literature, Emerson (2003) found that for a population of children with ID compared 
to a general child population, rates of conduct disorder, anxiety disorder, ADHD, 
and pervasive developmental disorder (PDD) were higher. Relatedly, Emerson and 
Hatton (2007) used semi-structured interviews of caregiver and child, as well as 
teacher questionnaires, in their comparison of psychopathology point prevalence 
between a TD group and a group of children and adolescents with ID. Of their 28 
comparisons between groups, the participants with ID had greater point prevalence 
rates of psychopathology for 27 comparisons. Comparisons of ASD, hyperkinesis, 
and any conduct disorder were particularly different between groups. Finally, high-
er rates of depression were reported among school-age children and adolescents 
with ID than were reported among their TD counterparts (Hurley 2006).

Nonetheless, Deb and colleagues (2001) found that overall point prevalence of 
psychiatric illness defined by ICD-10 criteria, excluding behavior disorders, ASD, 
dementia, and alcohol problems, were similar to that found among the general pop-
ulation. Furthermore, with diagnoses separated, differences did not exist between a 
group of children with ID and a group of TD children in terms of rates of depressive 
disorder, eating disorder, and psychosis (Emerson 2003). There is some evidence 
that there is less depression in a population with ID than the general population 
(Costello and Bouras 2006), including a review article regarding depression among 
adults with ID that cited studies reporting equal or lower rates of the disorder as 
compared to the general population (Janowsky and Davis 2005).

Based on the inconsistencies in prevalence rates due to the aforementioned issues 
with conducting such analyses, differences in comparative study results are not surpris-
ing. In addition to the problems regarding assessing and diagnosing psychopathology 
among individuals with ID, comparative studies should use similar methodologies, 
definitions, and criteria between the group with ID and the control group in order to 
make accurate and reliable comparisons (Whitaker and Read 2006). This may include 
random sampling of the population as a whole and/or random sampling among indi-
viduals with ID, rather than using a sample based on convenience (e.g., clinic refer-
rals; Whitaker and Read 2006), which may inflate rates of psychopathology among 
the group with ID, subsequently skewing comparisons. As such, further epidemiolog-
ical studies that compare these two populations should aim to use as similar protocols, 
in terms of sampling, assessing, and assigning diagnoses, as possible.

Risk Factors for Comorbidity in ID

Various factors may influence the development of mental illness in a population 
with ID. Such persons may be at increased risk for difficult life situations and may 
be less resilient due to poor coping skills. They may have a reduced support network 
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and fewer social relationships on which to rely. The severity of their disability and 
their communication deficits may also play a role in the manifestation of comorbid 
psychopathology.

Social and Environmental Factors

In their study, Emerson and Hatton (2007) found that children and adolescents with 
ID were more likely to experience particular social and environmental risk fac-
tors that may influence the development of psychopathology. These experiences in-
cluded the following: lone parent family, income poverty, exposure to two or more 
negative life events, poor family functioning, primary caregiver has no educational 
qualifications, household with no paid employment, mother with potential mental 
health disorder, maternal self-rated physical health less than “good,” exposure to 
three or more potential risk factors. When they statistically removed the influence 
of these social and environmental risk factors, the researchers found risk for devel-
opment of psychopathology was significantly decreased.

Similarly, Cooper and colleagues discovered that endorsement of a higher num-
ber of life events within the past year was associated with mental ill health (Cooper 
et al. 2007a). Socioeconomic disadvantage may also play a role in the frequency of 
adverse life events experienced by this population (Gilmore et al. 2014). In their 
study of adolescents with ID, Taggart and colleagues (2010) found that the group 
with CB, hyperactivity, and mental health problems had poorer physical health and 
experienced a greater number of negative life events than the group without such 
problems. Finally, the results of another study suggested similar risk factors for 
children with ID, including the individual’s physical health, family dysfunction, and 
parental psychopathology (Wallander et al. 2006).

Reducing exposure to these adverse situations subsequently reduces risk of 
development of psychopathology. As such, a multidisciplinary team should be in-
volved in preventative intervention and care for a person with ID and his or her 
family or other caregivers. Additionally, treatment should target building resilience 
and teaching coping skills if exposure to the discussed social and environmental 
situations is inevitable.

Severity of Disability

Severity of cognitive deficits may be a risk factor for comorbid psychopathology 
among those with ID. But, at present, research is inconclusive regarding how cogni-
tive ability may affect presence of co-occurring disorder, as researchers have pub-
lished conflicting results (Costello and Bouras 2006). In their large sample, Morgan 
and colleagues (2008) found that persons with ID and comorbidity were more likely 
to have IQs in the borderline or mild range than in the severe or profound range. 
In contrast, Cooper and colleagues cited greater likelihood of mental illness among 
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individuals at lower ability levels (Cooper et al. 2007a). Relatedly, Bhaumik and 
colleagues (2008) found that psychiatric service use increased as severity of im-
pairment increased. Some experts suggest that psychopathology among individu-
als with more severe deficits may be less likely to be recognized because atypical 
behavior may be inaccurately attributed to ID rather than to mental illness (Borth-
wick-Duffy and Eyman 1990). Goodman and Graham (1996) found that IQ was the 
strongest predictor of psychiatric disorder among their sample, with an association 
discovered between lower IQ and more psychiatric problems. Considering this idea 
in a child sample, Einfeld and Tonge (1996) found less psychopathology among 
children with profound ID than their counterparts with less severe ID.

Relatedly, some researchers have examined whether ability to communicate, in-
trinsically linked to severity of ID, may be related to presence of comorbid disor-
ders. In their study, Molteno and colleagues (2001) found that children with ID who 
lacked the ability to speak exhibited higher levels of psychopathology than their 
counterparts who could communicate vocally. Nonetheless, Cooper and colleagues 
suggested that higher prevalence rates of psychopathology among individuals with 
more severe cognitive deficits could not be accounted for by deficits in communica-
tion alone (Cooper et al. 2007a).

Presence of Multiple Diagnoses

The presence of multiple types of comorbid psychopathology may exacerbate 
symptoms and affect an individual’s ability to function. For instance, in their study 
of children and adolescents with ID, Dekker and Koot (2003) found that young 
people with multiple DSM-IV diagnosis were 2.9 times more likely to be impaired 
in two or more domains of everyday functioning than their counterparts with one 
DSM-IV diagnosis. Further, having ID and ASD or Williams syndrome increases 
risk of comorbid anxiety (Dankner & Dykens).

Implications of Comorbidity in ID

Implications of having an ID are varied and numerous for the individual affected 
and his or her family or caregivers. The presence of comorbid psychopathology and 
related behavior problems among individuals with ID are related to further conse-
quences for QOL (Horovitz et al. 2014) and community involvement (Maes et al. 
2003). The risk factors discussed above may not only be associated with presence of 
psychopathology but also with severity of symptoms, which in turn may influence 
the degree to which a person and his or her support network is affected. Comorbid-
ity in this population has effects not only on personal independence, school and so-
cial functioning, and QOL, but also increases stigmatization and prejudices, reduc-
ing the likelihood of full integration for these individuals (Wallander et al. 2003).
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Service Use and Cost

Investigations into service use optimization and best fit for individuals with a dual 
diagnosis are lacking (Chaplin 2004), despite implications of findings in terms of 
policy change. Instead, research into the service domain has thus far primarily fo-
cused on utilization, including comparisons between ID and general populations. 
For instance, in their comparison of psychopathology among individuals with ID 
versus TD individuals, Morgan and colleagues (2008) noted that persons with ID 
and comorbid mental illness were more likely to have an in-patient admission and 
spent more days admitted than persons with TD and mental illness. Researchers 
have indicated that the majority of patients with ID in their sample were admit-
ted for inpatient psychiatric care due to aggressive, disruptive, and/or SIB (Charlot 
et al. 2011).

In one of the few studies looking at outcomes of different service types for indi-
viduals with ID and mental illness using a meta-analysis of extant research, Chaplin 
(2004) discovered that specialist services had better outcomes than those of general 
services. This result may be related to his other finding that staff members working 
in general services feel unprepared to serve this population due to lack of training 
(Chaplin 2004). Knowledge and competence among practitioners serving persons 
with ID, as well as their attitudes toward service provision to meet mental health 
needs of this population, have much room for improvement (Werner and Stawski 
2012). Poor training leads to inadequate care, making appropriate education critical 
for serving a population with dual diagnosis.

Because ID is a life-long disability, costs, beyond just financial, associated with 
the disability are especially high (Ouellette-Kuntz et al. 2005). With increased risk 
of comorbid psychopathology, persons with ID are also more likely to be prescribed 
medications that may have additional implications for health, including numerous 
negative side effects. These negative outcomes may include tardive dyskinesia 
(Matson et al. 2010), decreased mobility, and serious injury, among many others 
(Ouellette-Kuntz et al. 2005).

Restrictive Environment and Decreased Opportunity

Having ID and comorbid psychopathology has been found to result in a more 
restrictive living environment (e.g., not being able to live independently) and 
less opportunity to participate in community programs (e.g., work placement, 
outings; Myrbakk and von Tetzchner 2008; Tonge and Einfeld 2003). Moreover, 
dual diagnosis and/or presence of CB may result in administration of physical or 
pharmacological restraints (Matson and Boisjoli 2009).

Comorbidity often influences the choice of residential placement 
(Maes et al. 2003). In a study of young adults with ID and their families, McIntyre 
and colleagues (2002) found that presence of mental illness and behavior problems 
affected families’ living arrangement decisions. Although deinstitutionalization has 
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occurred in many countries, individuals with more severe deficits, comorbid psy-
chopathology, and/or CB may still require the comprehensive and intensive sup-
ports and services provided in a more restrictive setting (Raitasuo et al. 1999; Xe-
nitidis et al. 1999). Typical individuals requiring these environments generally have 
mild cognitive deficits but have been reported to have psychosis, a prior psychiatric 
diagnosis, affective symptoms (e.g., affect lability, depressive mood), and/or dis-
ruptive symptoms (e.g., instances of aggression; Raitasuo et al. 1999).

Additionally, dual diagnosis may affect learning environment. The presence of 
psychopathology in persons with ID appears to have a negative effect on learning 
in a school setting (Molteno et al. 2001). Comorbid psychopathology is likely to 
impede development of positive school adjustment in children and adolescents with 
ID (McIntyre et al. 2006). Stressors the students’ caregivers experience are likely 
to become stressors for teachers, presenting challenges in the classroom (McIntyre 
et al. 2006). Dually diagnosed children and adolescents may not be able to adapt 
or cope easily to new academic and socio-behavioral demands that are presented 
when they transition into formal schooling (McIntyre et al. 2006). As such, students 
with dual diagnosis and/or CB may be segregated into “special schools” rather than 
integrated, inclusive learning environments (Molteno et al. 2001). To improve ac-
climation to school, and therefore provide the least restrictive learning environment, 
clinicians should consider teaching self-regulatory processes and prosocial behav-
ior to children and adolescents with ID (McIntyre et al. 2006).

Implications for Families and Caregivers

As psychiatric and/or behavioral problems co-occur or increase among an indi-
vidual with ID, caring for that person appears to be increasingly problematic and 
more of a burden, requiring greater levels of support (Douma et al. 2006; Irazábal 
et al. 2012; Maes et al. 2003; Unwin and Deb 2011). For some caregivers, receiv-
ing feedback that the person with ID for whom they care has additional diagnoses 
generates similar feelings of grief, loss, and helplessness as to when they were made 
aware of the person’s ID diagnosis (Faust and Scior 2008). Moreover, severity of 
psychopathology may affect parents or caregivers more than severity of ID (Tonge 
and Einfeld 2003). Receiving the news of additional diagnoses may result in addi-
tional confusion and uncertainty about the future of the person with ID (Faust and 
Scior 2008). Relatedly, feelings of inadequacy in terms of coping with the situation 
increase as well (Maes et al. 2003). Although attitudes regarding acceptance of their 
child did not change as a result of increased problems in terms of additional dis-
orders, parents reported less experience of fun and more difficulty relating to their 
children (Maes et al. 2003).

Moreover, both increased CB and greater severity of ID predict reduced family 
QOL (Unwin and Deb 2011). Parents or caregivers of these individuals may feel 
ill-equipped to provide adequate care and serve additional expected roles (Faust 
and Scior 2008). In addition to feelings of stress, they may also experience anxiety 
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and anger, fear for their safety, and/or poor sleep (Faust and Scior 2008). Insuf-
ficient planning, delivery of information, and inadequate support for the caregiver 
may result in a need for more resource-intensive interventions (Wodehouse and 
McGill 2009), generating higher costs for the individual’s family, the community, 
and society as a whole. Use of respite care services, expansion of social networks 
(e.g., by joining a support group), and provision of information about ID, comorbid 
disorders, and/or CB and their management may decrease parental stress and im-
prove QOL (Maes et al. 2003). Such support may allow caregivers to remain in this 
role despite comorbid psychopathology and/or CB exhibited by the person with ID 
they support (James 2013). Consequently, the caregiver may be less likely to seek 
out-of-home placement for the individual with ID.

Summary

The present chapter provided a basic overview of the current research on the topic 
of comorbidity in ID. Overall, extant research suggests that some psychopathology 
and other problems occur among individuals with ID at greater rates than TD indi-
viduals. Although this subject has increased in popularity over the past few decades, 
much research needs to be conducted to elucidate the conflicting results discovered 
thus far. Consensuses regarding prevalence rates, manifestation or clinical charac-
teristics of disorder, and risk factors have yet to be established due to conceptual 
and methodological differences across studies. Standardization of methods needs 
to occur so that researchers in this field can reach agreement on these topics. More 
consistent research results will have a major impact clinically in terms of both as-
sessment and treatment of comorbidity among this population, subsequently allow-
ing integration and improved QOL for children, adolescents, and adults with ID.

References

Adams, D., & Oliver, C. (2011). The expression and assessment of emotions and internal states 
in individuals with severe or profound intellectual disabilities. Clinical Psychology Review, 31 
(3), 293–306.

Allen, D., Lowe, K., Matthews, H., & Anness, V. (2012). Screening for psychiatric disorders in 
a total population of adults with intellectual disability and challenging behaviour using the 
PAS-ADD checklist. Journal of Applied Research in Intellectual Disabilities, 25(4), 342–349.

American Association on Intellectual and Developmental Disabilities (2010). Definition of 
intellectual disability. Retrieved from www.aamr.org.

Arshad, S., Winterhalder, R., Underwood, L., Kelesidi, K., Chaplin, E., Kravariti, E., & . Tsakan-
ikos, E. (2011). Epilepsy and intellectual disability: Does epilepsy increase the likelihood of 
co-morbid psychopathology?.Research in Developmental Disabilities, 32(1), 353–357.

Bailey, N. M., & Andrews, T. M. (2003). Diagnostic Criteria for Psychiatric Disorders for Use with 
Adults with Learning Disabilities/Mental Retardation (DC-LD) and the diagnosis of anxiety 
disorders: a review. Journal of Intellectual Disability Research, 47(s1), 50–61.



20 H. L. Adams and J. L. Matson

Bhaumik, S., Tyrer, F. C., McGrother, C., & Ganghadaran, S. K. (2008). Psychiatric service use 
and psychiatric disorders in adults with intellectual disability. Journal of Intellectual Disability 
Research, 52, 986–995.

Borthwick-Duffy, S. A. (1994). Epidemiology and prevalence of psychopathology in people with 
mental retardation. Journal of Consulting and Clinical Psychology, 62(1), 17.

Borthwick-Duffy, S. A., & Eyman, R. K. (1990). Who are the dually diagnosed? American Journal 
on Mental Retardation, 94, 586–595.

Bott, C., Farmer, R., & Rohde, J. (1997). Behaviour problems associated with lack of speech in 
people with learning disabilities. Journal of Intellectual Disability Research, 41(1), 3–7.

Bouras, N., & Drummond, C. (1992). Behaviour and psychiatric disorders of people with mental 
handicaps living in the community. Journal of Intellectual Disability Research, 36(4), 349–357.

Bowley, C., & Kerr, M. (2000). Epilepsy and intellectual disability. Journal of Intellectual 
Disability Research, 44(5), 529–543.

Bradshaw, J. (2001). Complexity of staff communication and reported level of understanding 
skills in adults with intellectual disability. Journal of Intellectual Disability Research, 45(3), 
233–243.

Chaplin, R. (2004). General psychiatric services for adults with intellectual disability and mental 
illness. Journal of Intellectual Disability Research, 48(1), 1–10.

Charlot, L., Abend, S., Ravin, P., Mastis, K., Hunt, A., & Deutsch, C. (2011). Non‐psychiatric 
health problems among psychiatric inpatients with intellectual disabilities. Journal of 
Intellectual Disability Research, 55(2), 199–209.

Cooper, S. A. (2003). The diagnostic criteria for psychiatric disorders for use with adults with 
learning disabilities/mental retardation (DC-LD) papers. Journal of Intellectual Disability Re-
search, 47(s1), 1–2.

Cooper, S. A., Melville, C. A., & Einfeld, S. L. (2003). Psychiatric diagnosis, intellectual disabili-
ties and diagnostic criteria for psychiatric disorders for use with adults with learning disabili-
ties/mental retardation (DC-LD). Journal of Intellectual Disability Research, 47(s1), 3–15.

Cooper, S. A., Smiley, E., Morrison, J., Williamson, A., & Allan, L. (2007a). Mental ill-health in 
adults with intellectual disabilities: Prevalence and associated factors. The British Journal of 
Psychiatry, 190, 27–35.

Cooper, S. A., Smiley, E., Morrison, J., Allan, L., Williamson, A., Finlayson, J., Jackson, A., & 
Mantry, D. (2007b). Psychosis and adults with intellectual disabilities. Social Psychiatry and 
Psychiatric Epidemiology, 42(7), 530–536.

Costello, H., & Bouras, N. (2006). Assessment of mental health problems in people with intellectual 
disabilities. Israel Journal of Psychiatry and Related Sciences, 43(4), 241–251.

Dankner, N., & Dykens, E. M. (2012). Anxiety in intellectual disabilities: Challenges 
and next steps. International Review of Research in Developmental Disabilities, 42, 57–82.
Davis, J. P., Judd, F. K., & Herrman, H. (1997). Depression in adults with intellectual 
disability. Part 1: A review. Australian and New Zealand Journal of Psychiatry, 31(2), 232–242.
Deb, S., Thomas, M., & Bright, C. (2001). Mental disorder in adults with intellectual disability. 

1: Prevalence of functional psychiatric illness among a community‐based population aged 
between 16 and 64 years. Journal of Intellectual Disability Research, 45, 495–505.

Dekker, M. C., & Koot, H. M. (2003). DSM-IV disorders in children with borderline to moderate 
intellectual disability. I: Prevalence and impact. Journal of the American Academy of Child & 
Adolescent Psychiatry, 42, 915–922.

Doran, S. M., Harvey, M. T., & Horner, R. H. (2006). Sleep and developmental disabilities: 
Assessment, treatment, and outcome measures. Mental Retardation, 44(1), 13.

Douma, J. C. H., Dekker, M. C., & Koot, H. M. (2006). Supporting parents of youths with intel-
lectual disabilities and psychopathology. Journal of Intellectual Disability Research, 50(8), 
570–581.

Duff, R., La Rocca, J., Lizzet, A., Martin, P., Pearce, L., Williams, M., & Peck, C. (1981). A 
comparison of the fears of mildly retarded adults with children of their mental age and 
chronological age matched controls. Journal of Behavior Therapy and Experimental 
Psychiatry, 12(2), 121–124.



211 Scope and Prevalence of the Problem

Einfeld, S. L., & Tonge, B. J. (1996). Population prevalence of psychopathology in children and 
adolescents with intellectual disability: II epidemiological findings. Journal of Intellectual 
Disability Research, 40(2), 99–109.

Einfeld, S. L., Ellis, L. A., & Emerson, E. (2011). Comorbidity of intellectual disability and mental 
disorder in children and adolescents: A systematic review. Journal of Intellectual and Develop-
mental Disability, 36(2), 137–143.

Emerson, E. (2003). Prevalence of psychiatric disorders in children and adolescents with and with-
out intellectual disability. Journal of Intellectual Disability Research, 47, 51–58.

Emerson, E., & Hatton, C. (2007). Mental health of children and adolescents with intellectual dis-
abilities in Britain. The British Journal of Psychiatry, 191(6), 493–499.

Emerson, E., Moss, S., & Kiernan, C. (1999). The relationship between challenging behaviour 
and psychiatric disorders in people with severe developmental disabilities. In N. Bouras & G. 
Holt (Eds.), Psychiatric and behavioural disorders in developmental disabilities and mental 
retardation (pp. 38–48). Cambridge: Cambridge University Press.

Emerson, E., Kiernan, C., Alborz, A., Reeves, D., Mason, H., Swarbrick, R., Mason, L., & Hat-
ton, C. (2001). The prevalence of challenging behaviors: A total population study. Research in 
Developmental Disabilities, 22, 77–93.

Espie, C. A., Watkins, J., Curtice, L., Espie, A., Duncan, R., Ryan, J. A., Brodie, M. J., Mantala, 
K., & Sterrick, M. (2003). Psychopathology in people with epilepsy and intellectual disabil-
ity; an investigation of potential explanatory variables. Journal of Neurology, Neurosurgery & 
Psychiatry, 74(11), 1485–1492.

Evenhuis, H. M. (1997). The natural history of dementia in ageing people with intellectual dis-
ability. Journal of Intellectual Disability Research, 41(1), 92–96.

Faust, H., & Scior, K. (2008). Mental health problems in young people with intellectual disabili-
ties: The impact on parents. Journal of Applied Research in Intellectual Disabilities, 21(5), 
414–424.

Gilmore, L., Campbell, M., Shochet, I., Garland, R., Smyth, T., Roberts, C., & West, D. (2014). 
Promoting resilience in children with intellectual disability: A randomized controlled trial in 
Australian schools. In S. Prince-Embury & D. H. Sakiofske (Eds.), Resilience interventions for 
youth in diverse populations (pp. 353–373). New York: Springer.

Goldman, S., Wang, C., Salgado, M. W., Greene, P. E., Kim, M., & Rapin, I. (2009). Motor stereo-
typies in children with autism and other developmental disorders. Developmental Medicine & 
Child Neurology, 51(1), 30–38.

Goodman, R., & Graham, P. (1996). Psychiatric problems in children with hemiplegia: Cross sec-
tional epidemiological survey. British Medical Journal, 312(7038), 1065.

Hartman, E., Houwen, S., Scherder, E., & Visscher, C. (2010). On the relationship between motor 
performance and executive functioning in children with intellectual disabilities. Journal of 
Intellectual Disability Research, 54(5), 468–477.

Hatton, C. (2002). Psychosocial interventions for adults with intellectual disabilities and mental 
health problems: A review. Journal of Mental Health, 11(4), 357–374.

Horovitz, M., Matson, J. L., Sipes, M., Shoemaker, M., Belva, B., & Bamburg, J. W. (2011). In-
cidence and trends in psychopathology symptoms over time in adults with severe to profound 
intellectual disability. Research in Developmental Disabilities, 32(2), 685–692.

Horovitz, M., Shear, S., Mancini, L. M., & Pellerito, V. M. (2014). The relationship between Axis 
I psychopathology and quality of life in adults with mild to moderate intellectual disability. 
Research in Developmental Disabilities, 35, 137–143.

Hurley, A. D. (2006). Mood disorders in intellectual disability. Current Opinion in Psychiatry, 
19(5), 465–469.

Irazábal, M., Marsà, F., García, M., Gutiérrez-Recacha, P., Martorell, A., Salvador-Carulla, L., 
& Ochoa, S. (2012). Family burden related to clinical and functional variables of people with 
intellectual disability with and without a mental disorder. Research in Developmental Disabili-
ties, 33(3), 796–803.

Janowsky, D. S., & Davis, J. M. (2005). Diagnosis and treatment of depression in patients with 
mental retardation. Current Psychiatry Reports, 7(6), 421–428.



22 H. L. Adams and J. L. Matson

James, N. (2013). The formal support experiences of family carers of people with an intellectual 
disability who also display challenging behaviour and/or mental health issues: What do carers 
say? Journal of Intellectual Disabilities, 17(1), 6–23.

Kovacs, M. (1992). The Child Depression Inventory (CDI). New York: Multi-health Systems.
Kuhn, D. E., & Matson, J. L. (2004). Assessment of feeding and mealtime behavior problems in 

persons with mental retardation. Behavior Modification, 28(5), 638–648.
Landmark, C. J. (2008). Antiepileptic drugs in non-epilepsy disorders. CNS drugs, 22(1), 27–47.
Linna, S. L., Moilanen, I., Ebeling, H., Piha, J., Kumpulainen, K., Tamminen, T., & Almqvist, F. 

(1999). Psychiatric symptoms in children with intellectual disability. European Child & Ado-
lescent Psychiatry, 8(4), S77–S82.

Maes, B., Broekman, T. G., Došen, A., & Nauts, J. (2003). Caregiving burden of families looking 
after persons with intellectual disability and behavioural or psychiatric problems. Journal of 
Intellectual Disability Research, 47(6), 447–455.

Marston, G. M., Perry, D. W., & Roy, A. (1997). Manifestations of depression in people with intel-
lectual disability. Journal of Intellectual Disability Research, 41(6), 476–480.

Matson, J. L., & Boisjoli, J. A. (2009). Restraint procedures and challenging behaviours in intel-
lectual disability: An analysis of causative factors. Journal of Applied Research in Intellectual 
Disabilities, 22(2), 111–117.

Matson, J. L., & Neal, D. (2009). Psychotropic medication use for challenging behaviors in per-
sons with intellectual disabilities: An overview. Research in Developmental Disabilities, 30, 
572–586.

Matson, J. L., & Shoemaker, M. (2009). Intellectual disability and its relationship to autism spec-
trum disorders. Research in Developmental Disabilities, 30, 1107–1114.

Matson, J. L., & Rivet, T. T. (2008). Characteristics of challenging behaviours in adults with autis-
tic disorder, PDD-NOS, and intellectual disability. Journal of Intellectual and Developmental 
Disability, 33(4), 323–329.

Matson, J. L., & Sevin, J. A. (1994). Theories of dual diagnosis in mental retardation. Journal of 
Consulting and Clinical Psychology, 62(1), 6.

Matson, J. L., Smiroldo, B. B., Hamilton, M., & Baglio, C. S. (1997). Do anxiety disorders exist in 
persons with severe and profound mental retardation? Research in Developmental Disabilities, 
18(1), 39–44.

Matson, J. L., Fodstad, J. C., Neal, D., Dempsey, T., & Rivet, T. T. (2010). Risk factors for tardive 
dyskinesia in adults with intellectual disability, comorbid psychopathology, and long-term psy-
chotropic use. Research in Developmental Disabilities, 31(1), 108–116.

Matson, J. L., Belva, B. C., Hattier, M. A., & Matson, M. L. (2012). Scaling methods to measure 
psychopathology in persons with intellectual disabilities. Research in Developmental Disabili-
ties, 33(2), 549–562.

McCarthy, J., Hemmings, C., Kravariti, E., Dworzynski, K., Holt, G., Bouras, N., & Tsakanikos, 
E. (2010). Challenging behavior and co-morbid psychopathology in adults with intellectual 
disability and autism spectrum disorders. Research in Developmental Disabilities, 31(2), 362–
366.

McIntyre, L. L., Blacher, J., & Baker, B. L. (2002). Behaviour/mental health problems in young 
adults with intellectual disability: The impact on families. Journal of Intellectual Disability 
Research, 46(3), 239–249.

McIntyre, L. L., Blacher, J., & Baker, B. L. (2006). The transition to school: Adaptation in young 
children with and without intellectual disability. Journal of Intellectual Disability Research, 
50(5), 349–361.

Meins, W. (1993). Prevalence and risk factors for depressive disorders in adults with intellectual 
disability. Journal of Intellectual and Developmental Disability, 18(3), 147–156.

Melville, C. A. (2003). A critique of the diagnostic criteria for psychiatric disorders for use with 
adults with learning disabilities/mental retardation (DC-LD) chapter on non-affective psychot-
ic disorders. Journal of Intellectual Disability Research, 47(s1), 16–25.

Merrick, J., Merrick, E., Lunsky, Y., & Kandel, I. (2006). A review of suicidality in persons with 
intellectual disability. Israel Journal of Psychiatry and Related Sciences, 43(4), 258.



231 Scope and Prevalence of the Problem

Molteno, G., Molteno, C., Finchilescu, G., & Dawes, A. R. L. (2001). Behavioural and emotional 
problems in children with intellectual disability attending special schools in Cape Town, South 
Africa. Journal of Intellectual Disability Research, 45(6), 515–520.

Morgan, V. A., Leonard, H., Bourke, J., & Jablensky, A. (2008). Intellectual disability co-occurring 
with schizophrenia and other psychiatric illness: Population-based study. The British Journal 
of Psychiatry, 193, 364–372.

Moss, S., Emerson, E., Kiernan, C., Turner, S., Hatton, C., & Alborz, A. (2000). Psychiatric symp-
toms in adults with learning disability and challenging behaviour.The British Journal of Psy-
chiatry, 177(5), 452–456.

Murphy, O., Healy, O., & Leader, G. (2009). Risk factors for challenging behaviors among 157 
children with autism spectrum disorder in Ireland. Research in Autism Spectrum Disorders, 
3(2), 474–482.

Myrbakk, E., & von Tetzchner, S. (2008). Psychiatric disorders and behavior problems in people 
with intellectual disability. Journal of Intellectual Disability Research,(4), 316–332.

O’Brien, G. (2002). Dual diagnosis in offenders with intellectual disability: setting research priori-
ties: a review of research findings concerning psychiatric disorder (excluding personality dis-
order) among offenders with intellectual disability. Journal of Intellectual Disability Research, 
46(s1), 21–30.

Ouellette-Kuntz, H., Minnes, P., Garcin, N., Martin, C., Lewis, M. E., & Holden, J. J. (2005). Ad-
dressing health disparities through promoting equity for individuals with intellectual disability. 
Canadian Journal of Public Health, 96(2), S8–22.

Raitasuo, S., Taiminen, T., & Salokangas, R. K. R. (1999). Characteristics of people with intel-
lectual disability admitted for psychiatric inpatient treatment. Journal of Intellectual Disability 
Research, 43(2), 112–118.

Reid, K. A., Smiley, E., & Cooper, S. A. (2011). Prevalence and associations of anxiety disor-
ders in adults with intellectual disabilities. Journal of Intellectual Disability Research, 55(2), 
172–181.

Reiss, S., & Valenti-Hein, D. (1994). Development of a psychopathology rating scale for children 
with mental retardation. Journal of Consulting and Clinical Psychology, 62(1), 28.

Royal College of Psychiatrists. (2001). DC–LD: Diagnostic criteria for psychiatric disorders for 
use with adults with learning disabilities/mental retardation, (occasional paper OP48). Lon-
don: Gaskell.

Simons, J., Daly, D., Theodorou, F., Caron, C., Simons, J., & Andoniadou, E. (2008). Validity 
and reliability of the TGMD-2 in 7–10-year-old Flemish children with intellectual disability. 
Adapted Physical Activity Quarterly, 25(1), 71–82.

Soenen, S., Van Berckelaer-Onnes, I., & Scholte, E. (2009). Patterns of intellectual, adaptive and 
behavioral functioning in individuals with mild mental retardation. Research in Developmental 
Disabilities, 30(3), 433–444.

Taggart, L., Taylor, D., & McCrum-Gardner, E. (2010). Individual, life events, family and socio-
economic factors associated with young people with intellectual disability and with and with-
out behavioural/emotional problems. Journal of Intellectual Disabilities, 14(4), 267–288.

Tonge, B. J., & Einfeld, S. L. (2003). Psychopathology and intellectual disability: The Australian 
child to adult longitudinal study. In L. M. Glidden (Ed.), International review of research in 
mental retardation (pp. 61–91). San Diego: Academic.

Tsiouris, J. A., Mann, R., Patti, P. J., & Sturmey, P. (2003). Challenging behaviours should not be 
considered as depressive equivalents in individuals with intellectual disability. Journal of Intel-
lectual Disability Research, 47(1), 14–21.

Unwin, G., & Deb, S. (2011). Family caregiver uplift and burden: Associations with aggressive 
behavior in adults with intellectual disability. Journal of Mental Health Research in Intellec-
tual Disabilities, 4(3), 186–205.

van de Wouw, E., Evenhuis, H. M., & Echteld, M. A. (2012). Prevalence, associated factors and 
treatment of sleep problems in adults with intellectual disability: A systematic review. Research 
in Developmental Disabilities, 33(4), 1310–1332.



H. L. Adams and J. L. Matson24

Vereenooghe, L., & Langdon, P. E. (2013). Psychological therapies for people with intellectual 
disabilities: A systematic review and meta-analysis. Research in Developmental Disabilities, 
34, 4085–4102.

Wallander, J. L., Dekker, M. C., & Koot, H. M. (2003). Psychopathology in children and ado-
lescents with intellectual disability: Measurement, prevalence, course, and risk. International 
Review of Research in Mental Retardation, 26, 93–134.

Welch, K. A., Lawrie, S. M., Muir, W., & Johnstone, E. C. (2011). Systematic review of the clini-
cal presentation of schizophrenia in intellectual disability. Journal of Psychopathology and 
Behavioral Assessment, 33(2), 246–253.

Wallander, J. L., Dekker, M. C., & Koot, H. M. (2006). Risk factors for psychopathology in chil-
dren with intellectual disability: A prospective longitudinal population-based study. Journal of 
Intellectual Disability Research, 50(4), 259–268.

Werner, S., & Stawski, M. (2012). Mental health: Knowledge, attitudes and training of profession-
als on dual diagnosis of intellectual disability and psychiatric disorder. Journal of Intellectual 
Disability Research, 56(3), 291–304.

Whitaker, S., & Read, S. (2006). The prevalence of psychiatric disorders among people with intel-
lectual disabilities: An analysis of the literature. Journal of Applied Research in Intellectual 
Disabilities, 19(4), 330–345.

White, P., Chant, D., Edwards, N., Townsend, C., & Waghorn, G. (2005). Prevalence of intellectual 
disability and comorbid mental illness in an Australian community sample. Australian and 
New Zealand Journal of Psychiatry, 39(5), 395–400.

Wodehouse, G., & McGill, P. (2009). Support for family carers of children and young people with 
developmental disabilities and challenging behaviour: What stops it being helpful? Journal of 
Intellectual Disability Research, 53(7), 644–653.

Xenitidis, K. I., Henry, J., Russell, A. J., Ward, A., & Murphy, D. G. M. (1999). An inpatient treat-
ment model for adults with mild intellectual disability and challenging behaviour. Journal of 
Intellectual Disability Research, 43(2), 128–134.



Part II
Psychological Disorders



27

Chapter 2
Challenging Behaviors

Max Horovitz

© Springer International Publishing Switzerland 2015
J. L. Matson, M. L. Matson (eds.), Comorbid Conditions in Individuals  
with Intellectual Disabilities, Autism and Child Psychopathology Series, 
DOI 10.1007/978-3-319-15437-4_2

M. Horovitz ()
Keystone Behavioral Pediatrics, Jacksonville, FL, USA
e-mail: maxh13@gmail.com

Introduction

Challenging behaviors (CB) are one of the most important comorbid conditions 
found in individuals with intellectual disability (ID). Given the debilitating nature 
of CB, and their frequent comorbidity with ID (Durand and Carr 1992; Loftin et al. 
2008; Matson and Dempsey 2009; Matson et al. 2009b; Matson et al. 1997; Morri-
son and Rosales-Ruiz 1997), it should come as no surprise that a wealth of literature 
exists regarding CB in this population (Matson and Cervantes 2013; Matson et al. 
2011). The purpose of this chapter is to review the definition, prevalence, and inter-
vention of CB in individuals with ID.

Definition of CB

While an abundance of literature exists on the topic of CB, many researchers have 
different definitions for the term and no clear consensus exists (Didden et al. 2012; 
Medeiros et al. 2012). Further complicating matters is that CB are often given 
different labels by different researchers, such as maladaptive, aberrant, external-
izing, or problem behaviors (Mudford et al. 2008). However, as research in this area 
has developed, a general consensus on using the term CB has emerged (Brylewski 
and Duggan 1999). Emerson et al. (2001) described CB as those that “present a 
significant challenge to carers and support agencies.” He later went on to define 
them as “culturally abnormal behavior of such intensity, frequency or duration that 
the physical safety of the person or others is placed in serious jeopardy, or behavior 
which is likely to seriously limit or deny access to the use of ordinary community 
facilities” (Emerson 2005). Mudford et al. (2008) defined CB as “Any behavior 
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performed to excess in frequency or intensity, and beyond the immediate resources 
available for effective treatment.” Additionally, in a similar fashion to Emerson 
et al. (2001), they included any behaviors that might interfere with learning, safety, 
or community integration. Furthering these definitions, Holden and Gitlesen (2006) 
distinguished between more and less demanding CB. This distinction was based 
on the amount of support needed to manage the behaviors and the amount of inter-
ference caused by these behaviors. Together, these definitions reflect an evolving 
definition of what categorizes a behavior as CB.

Researchers have further debated the definition of CB as they relate to psychopa-
thology. More specifically, some researchers have argued that CB in individuals with 
ID represent so-called “behavioral equivalents” of psychopathology (Hurley2006); 
Marston et al. (1997); Witwer and Lecavalier (2010). This argument has been made 
due to the fact that it can often be difficult to apply the diagnostic criteria of various 
forms of psychopathology to individuals with ID. As such, authors have argued that 
CB, such as aggression or self-injury, may represent observable signs of psycho-
pathology, such as depression (Marston et al. (1997). However, other researchers 
have cautioned against such assumptions (Ross and Oliver (2003); Tsiouris et al. 
2003; Witwer and Lecavalier 2010). Sturmey et al. (2010) examined the relation-
ship between a measure of depression and hypothesized behavioral equivalents of 
depression in a sample of 693 adults with ID. They found little relationship between 
measured depressive symptoms and CB and concluded that there is little support for 
interpreting CB as symptoms of psychopathology, at least as related to depression. 
Other researchers have found similar results and made similar conclusions (Ross 
and Oliver 2003; Tsiouris et al.2003; Witwer and Lecavalier 2010). While Sturmey 
et al. (2010) did find a relationship between some CB and symptoms of mania, they 
cautioned that such findings are still preliminary and recommended that clinicians 
continue to focus on core symptoms when making a diagnosis. It has been argued 
that CB may be a general indicator of overall impairment, rather than indicative of 
a specific form of psychopathology (Witwer and Lecavalier 2010).

While there has been some debate as how to best define the term CB, there 
is more agreement as to what behaviors actually fall under this category. In fact, 
most researchers define CB by the specific classes of behaviors being studied. The 
most frequently cited CB include self-injurious behavior (SIB), aggression towards 
others, stereotypy, destruction of property, inappropriate sexual behaviors, scream-
ing, noncompliance, disruptions, and eating inedible objects (Emerson et al. 2001; 
Holden and Gitlesen 2006; Matson and Nebel-Schwalm2007). Yet, even within 
these terms, ambiguity exists as to what specific behaviors fall under each of these 
categories. As such, a brief discussion will be given regarding the definitions and 
various topographies of the most frequently cited categories of CB.

Self-injurious Behavior (SIB)

SIBs can, in their simplest form, be defined as self-directed behaviors that either 
cause or have the potential to cause injury, such as tissue damage (Didden et al. 
2012; Kress 2003; Schroeder et al. 1980; Tate and Baroff 1973). This definition 
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does not include behaviors such as suicidal behaviors, sexual behaviors, or socially 
typical behaviors (Didden et al. 2012; Winchel and Stanley 1991). While the basics 
of this definition are typically agreed upon, researchers have argued whether ad-
ditional factors should be included in the definition. For example, some authors 
have argued the importance of intent, arguing that deliberate intent is inherent to 
the definition of SIB (e.g., Glaesser and Perkins 2013; Klonsky and Muehlenkamp 
2007; Winchel and Stanley1991). Others have removed the requirement of intent, 
focusing only on observable behavior in an attempt to avoid making incorrect infer-
ences (e.g., Rojahn et al.2007; Tureck et al. 2013). Other definitions of SIB have 
included (or purposefully excluded) their repetitive nature, degree and type of dam-
age caused, self-evidence, pathological nature, the presence of frustration or anxiety 
motivating the behaviors, their relationship to ID and ASD, and the various topogra-
phies typically included under the label of SIB (Matson and Turygin2012; Oliver et 
al.1987; Rojahn et al. 2001; Schroeder et al. 1980; Tureck et al. 2013). Additionally, 
Matson and Turygin (2012) stressed the need to differentiate the term SIB from the 
term self-injury that has been traditionally used in the mental health field and has 
been associated with disorders such as borderline personality disorder, depression, 
and sexual abuse. In a similar fashion to CB, researchers often define SIB by the 
individual topographies included under the term.

Researchers have described numerous behaviors as encompassing the term SIB. 
The Behavior Problems Inventory (BPI; Rojahn et al. 2001), an assessment of CB 
in individuals with ID, lists the following behaviors under the domain of SIB: self-
biting, head-hitting, body-hitting, self-scratching, vomiting, self-pinching, pica, 
stuffing objects, nail-pulling, poking, aerophagia, hair pulling, over drinking, and 
teeth-grinding. Other behaviors that have previously been included under this term 
include face slapping, self-choking, eye poking, hand-mouthing, and finger sucking 
(Didden et al. 2012; Iwata et al. 1994; Kahng et al. 2002). In a review of behavioral 
interventions for SIB, Kahng et al. (2002) found head-banging/hitting to be the 
most frequently cited form of SIB, followed by biting, hand-mouthing, and body-
hitting. In a review of various forms of SIB, Didden et al. (2012) emphasized ad-
ditional factors that must be considered when discussing the various topographies 
of SIB, including range of severity, frequency of occurrence, and social basis for 
the behaviors.

Aggressive Behaviors

As with SIB, no single definition of aggressive behaviors exists; Didden et al.2012). 
Rojahn et al. (2001) defined aggressive behaviors as “abusive, deliberate attacks 
against other individuals or objects.” In a study on aggressive behaviors in chil-
dren with an autism spectrum disorder (ASD), Farmer and Aman (2011 discuss a 
number of problems that arise when trying to define aggressive behaviors. Firstly, 
a variety of terms have been used to describe aggressive behaviors, in an attempt 
to avoid the negative social connotations inherent to the aggressive label; Crocker 
et al.2006; Farmer and Aman 2011). Additionally, researchers have traditionally at-
tributed intent to the definition of physical aggression (as in the definition above), 
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which can be difficult when applied to the ID population. Individuals with ID have 
impaired cognitive ability and may have difficulty empathizing with or taking the 
perspective of another individual (Farmer and Aman 2011). Thus the assumption 
of intent may be somewhat misguided when used with the ID population. Because 
of this, Farmer and Aman (2011 recommended looking at the various subtypes and 
topographies of aggressive behaviors when attempting to create a definition. An 
additional roadblock to a clear operational definition of aggressive behaviors is that 
different researchers often include and exclude different topographies when study-
ing aggressive behaviors; Cooper et al.2009; Crocker et al. 2006). For example, 
some authors have included destruction of property under the label of aggressive 
behaviors (e.g., Rojahn et al. 2001; Sturmey et al. 2008; Vitiello and Stoff1997), 
while others categorize such behaviors separately (e.g., Lowe et al.2007). This has 
led to widespread difficulties in comparing studies of aggressive behaviors (Crock-
er et al. 2006). In an attempt to make a clear operational definition that takes these 
difficulties into consideration, Didden et al. (2012 defined aggressive behaviors as 
“behavior that (potentially) results in injury or harm in another person or in property 
destruction without consideration of whether the aggressive behavior is ‘deliber-
ately’ exhibited or not.” However, they concede that a distinction usually needs to 
be made between aggressive behavior directed at objects and aggressive behavior 
directed at other people. Additionally, they agree on the presence of subcategories 
of aggression, including physical aggression, verbal aggression, and possibly self-
directed aggression (i.e., SIB). Other researchers have similarly agreed on the need 
to separately examine these subtypes of aggressive behaviors; Cooper et al.2009; 
Szymanski2002). Additional ways to categorize aggression include proactive ver-
sus reactive aggression and the type of reinforcement maintaining the aggression 
(Didden et al.2009, Farmer and Aman2011; Matson et al.2012).

A number of behaviors have been included by researchers under the label aggres-
sive behaviors. The aforementioned BPI (Rojahn et al.2001), includes the following 
behaviors under the domain of Aggression/Destruction: hitting, kicking, pushing, 
biting, grabbing, pulling, scratching, pinching, spitting, verbally abusive, destroys, 
and cruel. Other behaviors that have previously been included under this term in-
clude using threatening gestures, throwing objects at others, ripping clothes, yelling 
or shouting at others, banging on objects, forcibly taking objects, taking food, using 
weapons against others, and choking (Lowe et al.2007; Matson and Rivet2008a; 
Sigafoos1995).

Stereotyped Behaviors

Stereotyped behaviors are often overlooked as a class of CB; yet the consequenc-
es of such behaviors can be as significant as those of the others discussed in this 
chapter (Didden et al.2012; Loftin et al.2008; MacDonald et al. 2007; Matson et 
al.1997). Such consequences include reduced opportunities for interaction, exclu-
sion from general education settings, impaired adaptive functioning, increased use 
of psychotropic drugs, and stress for parents and caregivers (Durand and Carr1992; 
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Koegel and Covert 1972; Loftin et al. 2008; Matson and Dempsey 2009; Matson et 
al. 2009a; Matson et al.1997; Morrison and Rosales-Ruiz 1997). As with the other 
CB discussed in this chapter, some debate exists as how to best define stereotyped 
behaviors. This may be due, in part, to a lack of empirical evidence looking at 
the defining features of stereotyped behaviors (Rapp and Vollmer 2005). Rojahn 
et al. (2001) defined stereotyped behaviors as “peculiar or inappropriate voluntary 
acts which occur habitually and repetitively.” Berkson (1983 provided additional 
criteria for behavior to be categorized as stereotyped, including persistence over 
time, lack of variability, resistance to environmental change, and abnormality for 
age-related development. This last point is critical, as stereotyped behaviors are fre-
quently displayed by typically developing infants and toddlers (Foster 1998; Mac-
Donald et al. (2007). However, the frequency and intensity of stereotyped behaviors 
are much higher in atypically developing children (Klonsky and Muehlenkamp 
2007). Additionally, they continue to persist throughout life in atypically develop-
ing individuals, whereas they decrease with age in typically developing children 
(MacDonald et al. 2007; Matson and Horovitz 2010). In contrast to Berkson’s 
(1983) definition, some have argued that a degree of variability may exist for some 
types of stereotyped behaviors (Rapp and Vollmer 2005). Other factors that may be 
considered when defining stereotyped behaviors include the degree of repetitive-
ness, periodicity, time spent engaging in the behaviors, the context in which the 
behaviors occur, function of the behaviors, and the salience of the behaviors (Mac-
Donald et al. 2007; Rapp and Vollmer 2005; Ross et al. 1998; Tierney et al.1978).

It should be noted, that of the CB discussed in this chapter, stereotyped behav-
iors are the only included in the diagnostic criteria for multiple DSM-5 diagnoses 
(American Psychiatric Association 2013). Stereotyped behaviors are the essential 
feature of stereotypic movement disorder. The DSM-5 definition of stereotyped be-
haviors includes their repetitive nature, lack of apparent purpose, and interference 
in social, academic, or other activities. Coding of stereotypic movement disorder in-
cludes specifiers indicating the presence or absence of SIB and the association with 
any known medical, genetic, neurodevelopmental, or environmental factors. In ad-
dition to being the essential feature of stereotypic movement disorder, stereotyped 
behaviors are one of the core features of ASD (American Psychiatric Association 
2013). The DSM-5 places stereotyped motor movements in the same class as other 
restricted, repetitive behaviors/interests, including insistence on sameness, inflex-
ible adherence to routines, unusual fixated interests, and hyper- or hyporeactivity to 
sensory input. Given that stereotyped behaviors are a core feature of both of these 
disorders that are commonly diagnosed comorbidly with ID, it should be expected 
that stereotyped behaviors are frequently evinced by individuals with ID.

A number of behaviors have been included by researchers under the label of 
stereotyped behaviors. Perhaps of all the categories of CB discussed, stereotyped 
behaviors have the most variability, as any unusual, repetitive behavior can be 
classified under this label. The aforementioned BPI (Rojahn et al. 2001) includes 
the following behaviors under the domain stereotyped behavior: rocking, sniffing 
objects, spinning, waving arms, head-rolling, whirling, body movements, pac-
ing, twirling, hand movements, yelling, sniffing self, bouncing, spinning, running, 
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finger movements, manipulating, sustained finger movements, rubbing self, gazing, 
posturing, clapping, grimacing, and hand-waving. Other topographies reported in 
the literature include repetition of words or phrases, unprovoked laughing or gig-
gling, and echolalia (MacDonald et al. 2007).

Prevalence

Many researchers have examined the prevalence of CB in individuals with ID and 
factors that may increase the risk for the presence of CB. However, due to the tre-
mendous variability in how to best define, significant variability has been seen by 
researchers on this topic. Emerson et al. (2001) identified a number of additional 
difficulties that have affected research on the prevalence of CB in individuals with 
ID: (1) many prevalence studies have focused on specific categories of CB (e.g., 
SIB), rather than CB as a whole; (2) studies have often focused on subpopulations 
of people with ID (e.g., those who are institutionalized), rather than the general 
population of individuals with ID; and (3) the few studies that have looked at CB 
in general have often failed to collect detailed data on specific forms of CB. Fortu-
nately, the highlighting of these difficulties has led to more methodologically sound 
studies on the prevalence of CB in recent years. This section will first review vari-
ous studies on the prevalence of CB in general, particularly those that have taken 
large-scale approaches and have attempted to address the methodological issues 
discussed above. This will be followed by findings on the prevalence of specific 
high-frequency categories of CB (i.e., SIB, aggressive behaviors, and stereotyped 
behaviors). Finally, risk factors associated with prevalence, both of CB in general 
and of specific categories of CB, will be discussed.

A number of large-scale population studies have been conducted looking at the 
prevalence of CB in the ID population. Emerson and colleagues (2001) conducted 
a total population study in two areas of England. They found CB to be present in 
10–15 % of individuals with ID that were screened. Additionally, they found that 
5–10 % of individuals with ID exhibited more demanding CB, meaning at least one 
of the following criteria were present: (1) engaging in the CB at least once a day; (2) 
the CB usually prevented the person from taking part in program or activities appro-
priate to their level of ability; (3) the CB usually required physical intervention by 
staff; or (4) the CB usually led to major injury. In order to be included in this study, 
less demanding CB had to be perceived as being, or potentially being, significantly 
difficult to manage. In addition to the findings on more and less demanding CB, 
Emerson and colleagues (2001) found that most participants engaged in multiple 
forms of CB (e.g., SIB and aggressive behaviors) and that many engaged in mul-
tiple topographies of the same category of CB (e.g., multiple forms of SIB).

A similar total population study was completed in Hedmark, Norway, examining 
904 children and adults receiving at least a minimum of care for ID (Holden and 
Gitlesen 2010 2006). They found the overall prevalence of CB to be 11.1 %. Using 
similar criteria to define more and less demanding CB, they found that 7.3 % of the 
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participants engaged in less demanding CB, while 3.8 % engaged in more demand-
ing CB. Holden and Gitlesen (2006) found that individuals with more demanding 
CB engaged in an average of 2.1 forms of CB, while individuals with less demand-
ing CB engaged in an average of 1.7 forms. They also found that individuals with 
more demanding CB engaged in a higher number of specific topographies than did 
people with less demanding CB.

Lundqvist (2013) criticized previous prevalence studies, citing the fact that few 
studies used a psychometrically sound assessment instrument to determine the pres-
ence and frequency of CB. Additionally, Lundqvist (2013) argued that many preva-
lence studies, in defining what will be considered to indicate the presence of CB, 
have required the presence of at least one behavior problem considered to be severe. 
However, less severe problem behaviors may be overlooked by such a definition, 
despite their clinical significance. For example, the previously discussed studies by 
Emerson et al. (2001) and Holden and Gitlesen (2006) excluded CB that were not 
considered to cause significant impairment, despite the use of the high- and low-
demand categories. Lundqvist (2013) therefore examined the prevalence of CB in 
915 individuals with ID in Örebro, Sweden, using the previously discussed BPI 
(Rojahn et al. 2001). Lundqvist (2013) found that 62 % of participants engaged in 
at least one behavior problem on the BPI. However, this number dropped to 18 % 
if the behavior was required to be rated as severe. This number dropped to 11.8 % 
if the behavior was required to be rated as severe on a daily basis, meeting criteria 
similar to the high-demand CB discussed above. These distinctions, in addition to 
those previously discussed, may help to explain the wide variety of prevalence rates 
reported in the literature.

Prevalence of Specific Categories of CB

SIB While studies on the prevalence of SIB have been numerous, rates of preva-
lence have varied greatly, particularly due to the samples included in such studies 
and the ways in which SIB has been defined (Didden et al. 2012). Emerson et al. 
(2001) found the prevalence of SIB to be 4 % of the total population of individuals 
with ID studied. Holden and Gitlesen (2006) found a similar rate, at 4.4 %. They 
found SIB to occur at similar rates in those engaging in high- and low-demand SIB. 
However, they found biting and scratching to be two specific topographies that 
were more common in the high-demand group. As previously discussed, Lundqvist 
(2013) applied a broader definition to CB, resulting in much higher overall rates of 
prevalence. As such, he found an overall prevalence rate of 30.9 % for SIB. This 
meant that 30.9 % of participants were reported to have engaged in at least one form 
of SIB, regardless of severity or frequency. However, when applying a stricter defi-
nition more in line with that of other researchers, this rate dropped to 8.4 %. More 
demanding forms of SIB were found to occur in 6 % of participants. Lundqvist 
(2013) found that, of those exhibiting at least one behavior problem, the mean num-
ber of SIB topographies was 1.93, and the maximum number of SIB topographies 
engaged in by one individual was 9. Other researchers have cited slightly higher 
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prevalence estimates, ranging from 10–12 % of individuals with ID (Didden et al. 
2012). Factors associated with the prevalence of SIB, such as gender and age, will 
be discussed further below.

Aggressive Behaviors Emerson et al. (2001) found the prevalence of aggressive 
behaviors to be 7 % of the individuals investigated. It should be noted that Emer-
son et al. (2001) categorized aggressive and destructive behaviors separately. They 
found destructive behaviors to have a prevalence of 4–5 %. Holden and Gitlesen 
(2006) again found a similar rate at 6.4 %. In contrast to SIB, they found aggressive 
behaviors to be more frequent in those engaging in high-demand CB. In particular, 
they found hitting others, hitting others with objects, and biting to occur more fre-
quently in the high-demand group. Additionally, the use of weapons, such as a knife 
or chair, was more common in the more demanding group. Similar to Emerson et al. 
(2001), Holden and Gitlesen (2006) categorized aggressive and destructive behav-
iors separately. They found a prevalence rate of 2.3 % for destructive behaviors. 
While such behaviors were more frequent in the high-demand group, this difference 
was not significant. Lundqvist (2013), using his broader definition of CB, found an 
overall prevalence rate of 34.4 %. He found 11.9 % participants to engage in severe 
aggressive behaviors. More demanding forms of aggressive behaviors were found 
to occur in 6.7 % of participants. Of those exhibiting at least one behavior problem, 
the mean number of aggressive behavior topographies was 3.06, with a maximum 
of 21.

Stereotyped Behaviors Less research is available on the prevalence of stereotyped 
behaviors. Neither Emerson et al. (2001) nor Holden and Gitlesen (2006) specifi-
cally examined the prevalence of stereotyped behaviors. Lundqvist (2013) found an 
overall prevalence rate of 41.3 % for stereotyped behaviors. However, only 6.1 % of 
participants were reported to engage in severe stereotyped behaviors and only 0.8 % 
of participants were reported to engage in more demanding stereotyped behaviors. 
This drop may be due to the fact that stereotyped behaviors do not typically have 
the same likelihood of causing significant injury when compared to SIB and aggres-
sive behaviors and are often viewed as less problematic (Murphy et al. 2009). Other 
researchers have argued that as many as 50 % of individuals with ID may engage in 
at least one stereotyped behavior (Didden et al. 2012).

Risk Factors Associated With Prevalence of CB

Researchers have found a number of factors to be associated with higher and low-
er rates of CB. Such factors include gender, age, level of intellectual impairment, 
ASD, seizure disorders, genetic syndromes, comorbid psychopathology, level of 
adaptive behavior functioning, sensory impairments, medical problems, and institu-
tionalization (Didden et al. 2012); Emerson et al. 2005; Holden and Gitlesen 2006); 
Lundqvist 2013); McClintock et al. 2003). While findings on the effects of these 
factors have been at times contradictory, some trends have been observed in the 
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literature. A brief discussion will be given on the relationship between these factors 
and rates of CB.

Gender Many researchers have examined the relationship between gender and 
prevalence of CB, with often-conflicting findings. Emerson et al. (2001) found that 
approximately two-thirds of the individuals identified as engaging in CB were male. 
No statistical comparisons were made, however, limiting the interpretability of this 
finding. McClintock et al. (2003) conducted a meta-analysis looking at risk factors 
associated with SIB, aggression, stereotyped behaviors, and destruction of prop-
erty. While they found no relationship between gender and SIB, they found that 
males were significantly more likely to engage in aggressive behaviors. However, 
they cited the need for caution when interpreting this finding, given that only two 
studies examining this relationship were found. Not enough studies were found 
by the researchers to examine the relationship between gender and other forms of 
CB, such as stereotyped behaviors. Lundqvist (2013) similarly found no relation-
ship between gender and SIB, while also finding no relationship between gender 
and stereotyped behaviors. However, he found a different pattern in regards to 
gender and aggressive/destructive behaviors. Lundqvist (2013) found that women 
evinced significantly more aggressive/destructive behaviors and women’s aggres-
sive/destructive behaviors were rated as more problematic than men’s. These find-
ings were found to be particularly true of hitting, kicking, biting, scratching, being 
verbally abusive, and being cruel to others. In contrast to these findings, Holden 
and Gitlesen (2006) found no significant relationship between gender and preva-
lence, although a slightly higher nonsignificant percentage of males were found 
to engage in CB (14.3 % compared to 9.1 %). Additionally, they found no relation-
ship between gender and any specific type of CB (e.g., aggression towards others). 
Finally, no relationship existed for either less demanding or more demanding CB. 
These conflicting findings call to the need for more rigorous studies examining the 
relationship between gender and CB (McClintock et al. 2003).

While none of the aforementioned studies found a relationship between gender 
and stereotypic behaviors, Hattier et al. (2011) found males with ID and ASD to 
engage in significantly more stereotyped behaviors than females. However, it is 
possible that this finding relates more to ASD than ID specifically.

Age Similar to gender, findings on the relationship between age and CB have often 
been conflicting. Emerson et al. (2001) found that approximately two-thirds of indi-
viduals identified as engaging in CB were adolescents or young adults. However, 
this finding was again not evaluated statistically and the authors cautioned against 
interpreting this finding. Holden and Gitlesen (2006) more rigorously examined 
the relationship between age and CB. They found more demanding CB to increase 
between the ages of 10 and 20 years, peak between the ages of 20 and 40 years, and 
then decrease later in life. They found less demanding CB to be fairly evenly dis-
tributed under 60 years of age. In general, they found CB to be rare in those above 
60 years. CB were shown to be present in young children, with approximately 20 % 
of those under 10 years showing less demanding CB.
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Lundqvist (2013) examined the relationship between age and specific categories 
of CB. He found SIB and stereotyped behaviors to be fairly constant across age 
groups, with a nonsignificant peak between the ages of 40 and 49 years. Aggres-
sive and destructive behaviors were found to be significantly higher in those aged 
40–59 years, when compared with younger ages. Additionally, a peak was seen 
among those aged 70 years and older. However, further analysis revealed that this 
peak only applied to males. In reviewing the relationship between age and SIB in 
individuals with ASD, Didden et al. (2012) found insufficient evidence to make 
clear conclusions.

Level of ID Findings on the relationship between level of ID and CB have been 
more consistent. In general, researchers have found overall rates of CB to increase 
as level of intellectual impairments increases (Emerson et al.2001); Holden and 
Gitlesen 2006); Lundqvist 2013). ; McClintock et al. 2003); Murphy et al. 2009); 
Oliver et al. 1987); Rojahn et al. 2001). That is, those with lower levels of intel-
lectual functioning are likely to engage in more CB. However, this finding does not 
appear to hold true for all categories of CB. Both Emerson et al. (2001) and Holden 
and Gitlesen (2006) found aggressive behaviors to be more common in those with 
mild to moderate ID, while SIB was found to be more likely in those with severe 
and profound ID. Lundqvist (2013) found that all categories of CB investigated 
(i.e., SIB, stereotyped behaviors, and aggressive/destructive behaviors) increased 
with increasing severity level of ID. However, this difference was only statistically 
significant for SIB and stereotyped behaviors. Similarly, McClintock et al. (2003) 
found, in a meta-analysis, that individuals with severe and profound ID were signif-
icantly more likely to engage in SIB and stereotyped behaviors when compared to 
individuals with mild to moderate ID. Other researchers have similarly reported the 
finding that SIB and stereotyped behaviors are more prevalent in those with more 
severe intellectual impairment (Didden et al. 2012). ; Oliver et al. 1987; Rojahn 
et al. 2001). McClintock et al. (2003) found a nonsignificant relationship between 
severity of ID and aggressive behaviors. More research on the relationship between 
aggressive behaviors and level of intellectual impairment appears warranted.

ASD Another consistent finding in the literature is the impact of ASD on rates of 
CB in individuals with ID. Researchers have consistently found that those with ID 
and ASD exhibit more CB than those with either condition alone (Didden et al. 
2012); Holden and Gitlesen 2006); Matson and Rivet 2008a; Matson and Rivet 
2008b); McCarthy et al. 2010); Tureck et al.2013). Holden and Gitlesen (2006), for 
example, found that 35.8 % of participants with autism and ID exhibited CB, com-
pared to the 11.1 % reported for the overall sample of individuals with ID. They did 
not, however, find the presence of an ASD to be particularly associated with more 
demanding CB.

Lundqvist (2013) found the prevalence of SIB, stereotyped behaviors, and ag-
gressive/destructive behaviors to all be significantly greater in those with an ASD 
diagnosis. Similar findings were obtained by Mclintock et al. (2003) in a meta-
analysis. Lundqvist (2013) found rates of SIB and stereotyped behaviors to increase 
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with the presence of ASD and increasing severity level of ID, with each factor inde-
pendently contributing to the increase. Interestingly, while the presence of ASD was 
associated with higher levels of aggressive/destructive behaviors in those with mild 
to moderate ID, there was no association between ASD and aggressive/destructive 
behaviors in those with severe or profound ID. McClintock et al. (2003) found 
both expressive and receptive communication deficits to be significantly associated 
with SIB, while only receptive communication deficits were significantly associ-
ated with aggressive behaviors.

In addition to the presence of an ASD, more severe symptoms of ASD have 
also been found to be associated with higher rates of CB in those with ID (Matson 
et al. 2009; Matson and Rivet 2008b); Matson et al. 2009). Similar to the findings 
of Lundqvist (2013), Matson and Rivet (2008b) found this relationship to be stron-
ger in regards to SIB and stereotyped behaviors than to aggressive behaviors, at 
least in those with severe to profound ID. However, they did find communication 
impairments specifically to be significantly related to aggressive behaviors in this 
population.

Epilepsy Findings on the relationship between epilepsy and CB in those with ID 
have been limited, although researchers have shown the possibility of a signifi-
cant relationship. While Holden and Gitlesen (2006) found no relationship between 
epilepsy and CB, Lundqvist (2013) found those with epilepsy to be more likely to 
engage in SIB and stereotyped behaviors. No significant relationship was found 
with regard to epilepsy and aggressive behaviors. Smith and Matson (2010) looked 
at CB in those with ID alone, those with autism and ID, those with epilepsy and 
ID, and those with all three conditions. Those with all three conditions exhibited 
significantly more CB than those with ID alone or ID and only one of the comorbid 
conditions studied.

Genetic Syndromes A number of genetic syndromes have been associated with 
CB in individuals with ID. Holden and Gitlesen (2006) found CB to be independent 
of genetic conditions. Other researchers, however, have found such relationships. 
Lundqvist (2013) found that those with Down syndrome were less likely to exhibit 
SIB or stereotyped behaviors than those without the syndrome. Additionally, those 
with Fragile X syndrome were found to be more likely to engage in stereotyped 
behaviors. Other researchers have cited a link between Fragile X syndrome and 
higher rates of SIB and stereotyped behaviors (Didden et al. 2012); Hall et al. 2008). 
Didden et al. (2012) noted that some genetic conditions may predispose an indi-
vidual to engage in CB and may be associated with syndrome-specific forms of CB. 
For example, SIB is a characteristic symptom of Lesch-Nyhan disease (Anderson 
and Ernst 1994), while stereotyped behavior is characteristic of Rett disorder (Did-
den et al. 2012). More systematic comparison of prevalence rates between those 
with and without these conditions is still needed.

Other factors A number of other factors may also affect rates of CB in individu-
als with ID. These include comorbid psychopathology, level of adaptive behavior 
functioning, placement (e.g., residential settings, community settings, etc.), sensory 
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impairments, and medical problems (Baghdadli et al. 2003); Didden et al. 2012); 
Holden and Gitlesen 2006); Emerson et al. 2001); Lowe et al. 2007); Lundqvist 
2013); Matson and LoVullo 2010). While comorbid psychopathology may increase 
the risk for CB, particularly SIB and aggressive behaviors (Lundqvist 2013); Mat-
son and LoVullo 2008), some researchers have argued that this may be an artifact 
of other variables and that CB occur independently of comorbid psychopathology 
(McCarthy et al. 2010). Some researchers have suggested that deficits in adaptive 
functioning may be related to CB (e.g., Baghdadli et al. 2003; Emerson et al. 2001); 
however, evidence of this relationship is limited at this time (Didden et al. 2012). 
Rates of SIB appear to be higher amongst those living in institutional settings when 
compared to residential settings (Didden et al. 2012; Holden and Gitlesen 2006; 
Lowe et al. 2007), although the full nature of this relationship remains unclear. 
Other factors that may influence rates of CB include sensory impairments (e.g., 
visual impairments), medical problems, and sleep problems (Didden et al. 2012; 
Lundqvist 2013). It is clear that more research is needed investigating the relation-
ship between these factors and rates of CB. Additionally, more research is needed 
investigating the role of interactions between these variables.

Treatment

The treatment of CB in individuals with ID is critical, given the numerous adverse 
consequences associated with them. CB may be associated with serious injury to 
self and others, long-term health problems, increased risk for hospitalization, place-
ment in residential facilities, increased risk of psychotropic medication use, social 
and physical isolation, social stigma, restricted opportunities for learning, impaired 
ability to engage in appropriate or adaptive behaviors, financial strains, burnout of 
support staff and caregivers, and even death (Didden et al. 2012; Lundqvist 2013); 
Matson et al. 2008; Matson et al. 2012; Matson and Nebel-Schwalm 2007; Mudford 
et al. 2008). Given the wide array of negative consequences associated with CB, it 
follows that treatment of CB is often a priority in individuals with ID. Numerous 
studies have been conducted examining various treatment techniques for CB, rang-
ing from single case designs to meta-analyses. In general, treatment studies fall un-
der one of two broad categories: behavioral treatments and pharmacological treat-
ments (Matson et al. 2011; Matson et al. 2012; Mudford et al. 2008). While other 
forms of treatment have been proposed and advocated, the majority lack evidence 
and are often contraindicated (see Jacobson et al. 2005 for a more in-depth review). 
Of note, much of the literature on treatment of CB is not specific to the ID popula-
tion; rather, most studies describe treatment in individuals with ID and/or an ASD. 
Thus, some caution is needed in interpreting these studies solely for the ID popula-
tion. The current section will review behavioral and pharmacological treatments of 
CB, the various techniques involved, and the research behind them.
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Behavioral Treatments

Most behavioral treatments of CB in individuals with ID are based on principles 
of operant conditioning and employ reinforcement-based procedures (Cooper et al. 
(2007); Rodriguez et al. 2012). While punishment-based procedures may be a com-
ponent of behavioral treatments, reinforcement-based procedures are typically em-
phasized due to fewer negative side effects, fewer ethical and legal concerns, and 
the ability to teach adaptive replacement behaviors (Chowdhury and Benson 2011; 
Cooper et al. (2007). Punishment-based procedures are typically only employed 
when reinforcement-based procedures have proven ineffective (Chowdhury and 
Benson 2011; Matson et al. 2012). The majority of these procedures begin with 
identifying the function underlying a CB, a technique known as functional assess-
ment (Iwata et al. 1994; Matson and Minshawi 2007; Matson and Nebel-Schwalm 
2007; Mudford et al. 2008). Iwata et al. (1994) described a method of experimental-
ly manipulating variables hypothesized to maintain CB, a technique now described 
as experimental functional analysis (Matson and Minshawi 2007; Vollmer et al. 
2012). A number of other methods of functional assessment have been developed, 
including direct observation (Horovitz and Matson 2012; Sipes and Matson 2012), 
scaling methods (Durand and Crimmins 1988); Paclawskyj et al. 2000); Sipes and 
Matson 2012), ABC data collection (Sulzer-Azaroff and Mayer 1977), scatter plots 
(Touchette et al. 1985), and interview methods (O'Neill et al. . 1997). At the heart of 
each of these methods is identifying the underlying variables maintaining the CB. 
The use of functionally based behavioral treatments reduces the likelihood of using 
punishment procedures and simplifies treatment protocols, removing extraneous 
components that are unnecessary (Pelios et al. 1999). While many of the original 
procedures were developed in the context of SIB (e.g., Iwata et al. (1994) all of 
these procedures have been broadened to include the other forms of CB discussed 
in this chapter. The rationale behind such techniques is that treatments are likely to 
be more effective if tailored to the hypothesized environmental variables (Matson 
et al. (2011). This hypothesis has been supported by several reviews of behavioral 
treatment for CB (e.g., Campbell 2003; Didden et al. 2006; Harvey et al. 2009.

Matson et al. (2011) conducted a review of 173 studies that used functional as-
sessment procedures to identify the environmental variables maintaining various 
CB. They reported that the most frequently cited functions of CB included access 
to attention, alone (i.e., self-stimulatory, nonsocial, or automatic reinforcement), 
escape, and tangible functions. Access to attention and escape were the most fre-
quently reported functions. Additionally, they found multiple functions to often 
maintain CB, with the most frequently reported pairs being attention plus escape 
and attention plus tangible. In some cases, several functions were identified or the 
function was ambiguous, perhaps suggesting automatic reinforcement or use of CB 
as a general communication strategy (Matson et al. 2011). The authors also de-
scribed the relationship between specific categories of CB and various functions. 
In conclusion, they found clear evidence that environmental variables maintain the 
majority of CB. As such, behavioral techniques aimed at these environmental vari-
ables were recommended.
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Mudford (2008) described three focuses of behavioral techniques after a function 
has been identified: (1) change antecedents to the behavior; (2) remove reinforcing 
contingencies found to maintain the behavior; and (3) strengthen competing or re-
placement behaviors. A number of techniques have been described to accomplish 
these goals. While the specific techniques may vary from behavior to behavior, 
and from one function of a behavior to another, the underlying bases of these tech-
niques remain similar. Additionally, treatment of CB often involves a combination 
of techniques tailored to the individual’s needs (Singh et al.2011). In addition to the 
function of the behavior, behavioral treatments also require consideration of other 
factors, including the frequency of the behavior, the intensity of the behavior, and 
the specific topography of the behavior. For example, treatment for a child who en-
gages in daily, low-intensity SIB would likely be different than treatment for a child 
who engages in less frequent, high-intensity SIB, even if both behaviors served a 
similar function. The current section provides a review of some of the most promi-
nently researched behavioral techniques for treating CB, followed by a review of 
research on the effectiveness of behavioral treatments for CB. These techniques in-
clude differential reinforcement, functional communication training, noncontingent 
reinforcement (NCR), and extinction. While this is by no means a complete list, it 
represents some of the most commonly used behavioral techniques.

Differential Reinforcement

A number of treatment techniques fall under the umbrella of differential reinforce-
ment. All differential reinforcement techniques are defined by reinforcing one be-
havior (e.g., asking for something appropriately) or class of behaviors while with-
holding reinforcement for another behavior (e.g., hitting others) or class of behav-
iors (Cooper et al. (2007). Four primary methods of differential reinforcement exist: 
differential reinforcement of incompatible behavior (DRI), differential reinforce-
ment of alternative behavior (DRA), differential reinforcement of other behavior 
(DRO), and differential reinforcement of low rates (DRL)(Cooper et al. (2007). The 
reader is referred to Cooper et al. (2007) for a more thorough description of these in-
dividual techniques. The differential reinforcement technique chosen often depends 
on the specific topography of behavior being targeted, in addition to the frequency 
and intensity of the behavior.

Chowdhury and Benson (2011) conducted a review on the use of differential re-
inforcement procedures to reduce CB in adults with ID over the course of 30 years. 
They looked at a total of 31 studies, with the most frequently treated CB being SIB 
and aggression. Of the various differential reinforcement techniques, DRO (45 %) 
was the most frequently studied, followed by DRA (23 %), and DRI (13 %). Only 
one study employed a DRL technique, in combination with other behavioral tech-
niques. Additionally, the authors found that 16 % of studies combined multiple dif-
ferential reinforcement techniques. Overall, the majority of studies reviewed found 
differential reinforcement to be effective at reducing problem behaviors, although a 



2 Challenging Behaviors 41

handful of studies found these methods to only be successful when combined with 
additional behavioral strategies (e.g., punishment). The authors noted, however, that 
a number of methodological variables were omitted by the authors of these studies, 
somewhat limiting the interpretations that could be made. The authors concluded 
that considerable evidence exists demonstrating the effectiveness of differential re-
inforcement procedures for reducing CB in adults with ID; however, more research 
is needed exploring variables that may relate to their effectiveness. Additionally, 
they suggested more research into the feasibility of treatment implementation.

Functional Communication Training

The goal of functional communication training (FCT) is the development of ap-
propriate communication skills that will effectively replace the use of CB (Cooper 
et al. 2007). Cooper et al. (2007) noted that functional communication training is a 
form of DRA, in that an alternative behavior (i.e., communication) is differentially 
reinforced compared to the CB. Carr and Durand (1985) were one of the first to 
describe the use of FCT in the treatment of CB. In their experiments, FCT involved 
identifying the functions of problem behaviors through functional assessment and 
using these identified functions to reinforce appropriate use of communication. 
They found such an intervention to reduce problem behaviors in a sample of four 
children.

Since this initial examination of the effectiveness of FCT, a wealth of research 
has been conducted examining FCT in the treatment of CB. Tiger, Hanley, and 
Bruzek (2008) conducted a review on FCT procedures. They found a total of 91 
articles between the years 1985 and 2006 that examined FCT. While FCT was most 
frequently used in the treatment of aggression, SIB, and motor or vocal disruptions, 
the authors also found studies using FCT to treat inappropriate vocalizations, ste-
reotyped behaviors, inappropriate sexual behaviors, self-restraint, and inappropriate 
communicative behaviors.

Tiger et al. (2008) provide a number of guidelines to increase the effectiveness of 
FCT, including conducting a functional assessment, considering strategies for gen-
eralization, considering the type of prompting used, and how to develop a schedule 
of thinning reinforcement. Cooper et al. (2007) noted a number of advantages and 
disadvantages of FCT. Advantages included a high chance for generalization and 
maintenance and high social validity. Disadvantages of FCT included the fact that 
most FCT treatments include some form of extinction that can be difficult to con-
sistently implement, individuals may inappropriately engage in high rates of the 
newly learned communicative response to obtain reinforcement, it may not always 
be possible to reinforce the appropriate communicative response, and FCT does 
not attempt to alter the environment that initially developed the CB. Despite these 
possible disadvantages, a number of studies have demonstrated the effectiveness 
of FCT for reducing CB (Cooper et al. . 2007); Mancil, 2006; Tiger et al. . 2008).
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Noncontingent reinforcement

NCR is an intervention for CB in which an individual is provided reinforcement 
on a fixed-time or variable-time schedule, independent of the behaviors exhibited 
(Cooper et al. 2007). The rationale behind NCR is that CB will reduce in frequency, 
as the reinforcers maintaining these behaviors are available frequently and inde-
pendently of the occurrence of the CB (Cooper et al. 2007). Cooper et al. (2007) 
provide recommendations for enhancing the effectiveness of NCR. They noted that 
the amount of reinforcement provided can alter the effectiveness of NCR and that 
the preferred reinforcer may change over time. Additionally, they recommended 
that NCR often be combined with extinction procedures. Other recommendations 
included the use of a functional assessment and considering the schedule of rein-
forcement and when to begin thinning the schedule.

Considerable research has supported the effectiveness of NCR in reducing CB 
in individuals with ID (Carr et al. 2000; Cooper et al. 2007; Tucker et al. 1998). 
The reader is directed to Tucker et al. (1998) and Carr et al. (2000) for in-depth 
reviews on the effectiveness of NCR procedures. Both reviews provide additional 
guidelines to implementing NCR, similar to those discussed above. Cooper et al. 
(2007) discussed some of the possible advantages and disadvantages of implement-
ing NCR procedures. Advantages included ease of use, creation of a positive learn-
ing environment, possibility of reducing extinction bursts, and possible strength-
ening of appropriate alternative behaviors. Disadvantages noted included reduced 
motivation to engage in adaptive behaviors, possible strengthening of the CB due to 
chance pairings, and disruptions to learning.

Extinction

Extinction involves ceasing to reinforce a previously reinforced behavior (Cooper 
et al. 2007). As the behavior no longer is reinforced, the frequency of the behavior 
should decrease. As an example, take an individual who engages in SIB to obtain 
attention from caregivers. If the caregivers cease to provide attention for the SIB, 
the frequency of the behavior should decrease. Extinction can be used for behaviors 
that are maintained by positive reinforcement, negative reinforcement, or automatic 
reinforcement (Cooper et al. 2007). Each type of extinction requires identification 
of the variable maintaining the CB and subsequently withholding the reinforcing 
variable in the presence of the CB. With the implementation of extinction proce-
dures usually comes an initial increase in the frequency of the CB, a pattern known 
as extinction burst (Cooper et al. 2007). Subsequent to this initial increase in fre-
quency, the CB typically decreases steadily. However, after a certain period of de-
crease, the CB may show a brief increase known as spontaneous recovery (Cooper 
et al. 2007). Such an increase is typically brief if extinction procedures continue to 
be implemented.
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Cooper et al. (2007) provide ten guidelines for using extinction effectively. 
These guidelines are (1) withholding all reinforcers maintaining the problem be-
havior; (2) withholding reinforcement consistently; (3) combining extinction with 
other procedures; (4) using instructions; (5) planning for extinction-produced ag-
gression; (6) increasing the number of extinction trials; (7) including significant 
others in extinction; (8) guarding against unintentional extinction; (9) maintaining 
extinction-decreased behavior; and (10) understanding when not to use extinction. 
For example, extinction alone is unlikely to be recommended for the treatment of 
severe CB, due to their harmful nature. Numerous studies have demonstrated the 
effectiveness of extinction procedures (e.g., Anderson and Long 2002; Rincover 
1978; Williams 1959). However, extinction procedures are rarely used as the sole 
intervention technique; rather, they are often combined with other reinforcement-
based strategies that allow for the development of alternative, more adaptive skills.

Effectiveness of Behavioral Treatments

The above sections have discussed the effectiveness of some of the more commonly 
employed behavioral treatments for CB. A number of reviews have demonstrated 
the effectiveness of behavioral treatments as a whole in the treatment of CB in in-
dividuals with ID (Didden et al. 2006); Harvey et al. 2009); Hassiotis et al. 2009); 
Kahng et al. 2002). Harvey et al. (2009) conducted a meta-analysis on behavioral 
treatments for CB and found a number of factors that influenced the effectiveness 
of such treatments. Firstly, they found behavioral treatments to be more success-
ful with SIB, stereotypy, socially inappropriate behavior, and destructive behaviors 
when compared to disruptive and aggressive behaviors. Additionally, severity of 
CB at the onset of treatment was negatively associated with the effectiveness of 
behavioral treatments. As previously discussed, most behavioral treatments aim to 
change antecedents, reduce or remove reinforcing contingencies maintaining be-
haviors, and/or strengthen competing response (Mudford et al. 2008). Harvey et al. 
(2009) found that strengthening of competing responses, in the form of skill re-
placement, had the highest independent effect sizes, although they urged the need 
for more research investigating this finding. Additionally, they found that, while 
overall all behavioral treatments investigated were effective, no one treatment tech-
nique (e.g., differential reinforcement or NCR) or combination of treatments was 
highly effective for all categories of CB. Thus, it is critical that treatment strategies 
be individually tailored to target the specific CB being treated. A similar review by 
Didden et al. (2006) additionally found higher effects for treatments that (1) were 
based on functional assessment results; (2) measured the reliability of data collec-
tion; (3) explicitly promoted stimulus generalization; and (4) were based on data 
collection designs that had internal validity. Didden et al. (2006) found no statisti-
cally significant differences between behavioral categories, although some trends in 
the data were observed.
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Kahng et al. (2002) reviewed trends in the effectiveness of behavioral treatments 
specifically for SIB. They found the mean outcome of all reported treatments to be 
an 83.7 % reduction in SIB from baseline to treatment, with a majority of treatments 
being successful at reducing SIB by at least 80 %. They found reinforcement-based 
interventions to be much more common than punishment-based procedures, a trend 
that has become more pronounced over the past two decades. DRO procedures were 
the most frequently reported reinforcement procedure. While overall rates of ef-
fectiveness were not found to have increased since the 1960s, the authors reported 
a reduction in variability of effectiveness in more recent years. Finally, the authors 
stressed the need for more research on follow-up and generalizability.

Pharmacological Treatments

The use of psychotropic medications in the treatment of CB, while widespread in 
practice, has been highly controversial in the literature (Matson and Neal 2009); 
Matson et al. 2012). A number of factors must be considered when discussing the 
use of psychotropic medications to treat CB. Firstly, the evidence that psychotropic 
medications are effective in reducing CB must be considered. This will be discussed 
more in depth below. Additionally, one must take into account the potential for 
severe side effects (Mahan et al. 2010). This is especially critical, given that in-
dividuals with ID often have numerous comorbid medical conditions that require 
the prescription of additional medications, increasing the possibility of potential 
interactions and severe side effects (Mahan et al. 2010; Matson et al. 2012; 2012). 
The prevalence of psychotropic medication use in this population should also be 
considered, as evidence suggests overprescribing of psychotropic medications is 
common practice (Matson and Neal 2009; Matson et al. 2012). Additionally, the 
rationale behind the use of psychotropic medications must be sound. As discussed 
above, some researchers have argued that CB represent “behavioral equivalents” 
of psychopathology (Hurley 2006; Marston et al. 1997); Witwer and Lecavalier 
2010). As such, the presence of CB has often been used to rationalize the provision 
of an Axis I diagnosis and subsequently the prescribing of psychotropic medication. 
However, there is a lack of empirical support for such practice (Ross and Oliver 
2003; Tsiouris et al. 2003); Witwer and Lecavalier 2010; Matson et al. (2012) stress 
that psychotropic medications should be prescribed when a psychiatric condition 
has been clearly identified and the psychotropic medication prescribed is consistent 
with the condition identified. However, this is often not the case in practice (De 
Kuijper et al. 2010; Matson et al. 2012; Nøttestad and Linaker 2003); Matson et al. 
(2012) also conceded that, in cases of severe CB where behavioral treatments have 
proven ineffective, psychotropic medications may be warranted; however, they 
stressed the need for more rigorous investigation into the effectiveness of such use. 
The following sections will examine the prevalence of psychotropic medication use 
in this population and findings on effectiveness.
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Prevalence of Psychotropic Medication Use

McGillivray and McCabe (2004) conducted a review of psychotropic medication 
use in 873 individuals with ID in Australia. This number represented 4.5 % of the 
total population of individuals with ID. Other researchers have found this number to 
be as high as 20–30 % in community settings (Nøttestad and Linaker 2003; Spreat 
et al. 1997). McGillivray and McCabe (2004) found males to be overrepresented 
at younger ages, while females were overrepresented at older ages. With regard to 
the number of psychotropic medications prescribed, they found the following: 62 % 
of the sample received, on average, one psychotropic medication; 25.9 % of the 
sample received, on average, two psychotropic medications; 8.8 % of the sample 
received, on average, three psychotropic medications; 2.8 % of the sample received, 
on average, four psychotropic medications; and 0.5 % of the sample received, on 
average, five psychotropic medications. Overall, the sample received an average of 
1.54 psychotropic medications during the study period. The researchers also found 
that 79 individuals received a PRN (i.e., as needed) medication on at least one occa-
sion. With regard to class of psychotropic medication prescribed, the authors found 
antipsychotic medications to be the most commonly prescribed (77.8 %), followed 
by antidepressants (21.0 %), anxiolytics (17.6 %), anticonvulsants/mood stabilizers 
(15.6 %), other (8.0 %), and psychostimulants (4.1 %). The most troubling finding 
by this study was the common use of intraclass polypharmacy, with multiple an-
tipsychotic medications the most likely to be administered concurrently. Overall, 
intraclass polypharmacy was present in 53.8 % of the participants.

Robertson et al. (2000) examined many of these factors in the UK, with par-
ticular interest in community based or residential placement. The researchers found 
prescription of psychotropic medications to be much higher in residential settings 
when compared with village communities and community-based housing. This is 
similar to findings by other researchers who have estimated the use of psychotropic 
medication to be as high as 50 % in residential settings (De Kuijper et al. 2010; Nøt-
testad and Linaker 2003; Singh et al. 1997). It should be noted, however, that the 
process of deinstitutionalization alone does not appear to significantly reduce the 
use of psychotropic medications in individuals who previously lived in residential 
settings (Nøttestad and Linaker 2003). Robertson et al. (2000) also found the prac-
tice of intraclass polypharmacy, at least with respect to antipsychotic medications, 
to be more common in residential settings than in village communities or dispersed 
housing. Similar results were found with regard to the classes of psychotropic medi-
cations most frequently prescribed. Together, these studies provide insight into the 
widespread use of psychotropic medication in individuals with ID. Of additional 
concern is the fact that psychotropic medications are being prescribed at younger 
and younger ages, even as early as 2 years of age (Horovitz et al. 2012).
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Effectiveness of Psychotropic Medication Use

The evidence for effectiveness of psychotropic medications for the treatment of 
CB is mixed. Currently, risperidone, an atypical antipsychotic medication, is ap-
proved by the Food and Drug Administration for the treatment of symptoms of 
ASD, including aggression, self-injury, and tantrums (Singh et al. 2011). While this 
approval is specific to ASD, it is relevant to the current discussion given the high 
comorbidity of ASD and ID. A number of small-scale studies have suggested the 
efficacy of various psychotropic medications, particularly risperidone, in the treat-
ment of CB in individuals with ID (Deb and Unwin 2007); Gagiano et al. 2005); 
Horrigan and Barnhill 1997); McCracken et al. 2002); Read and Rendall 2007). For 
example, Gagiano et al. (2005) examined the use of risperidone in 77 individuals 
with ID and CB. They found that those who took risperidone for 4 weeks demon-
strated significantly greater improvements on the Aberrant Behavior Checklist and 
BPI when compared to a placebo control group.

Yet, other researchers have at times found contradictory results. For example, 
Tyrer et al. (2008) examined the use of risperidone, haloperidol, and placebo in 
95 individuals with ID and CB. They found rates of aggression to decrease sub-
stantially in all groups, with the placebo group showing the greatest improvement. 
What then, can explain these contradictory findings? Studies on the efficacy of 
psychotropic medication use in the treatment of CB have regularly been criticized 
for lack of methodological rigor, such as the use of double-blind procedures and use 
of appropriate control groups (Brylewski and Duggan 1999; Deb et al. 2014; Dinca 
et al. 2005; Matson and Neal 2009); Singh et al.2010). Many of the contradictory 
findings may be due to differences in the methodological procedures employed by 
the researchers. As such, many authors have cautioned against making interpreta-
tions based on these limited studies (Dinca et al. 2005; Matson and Neal 2009); 
2009; Singh et al. 2010).

Some attempts have been made at conducting larger scale reviews on the effi-
cacy of psychotropic medications. Brylewski and Duggan (1999) conducted a sys-
tematic review of randomized controlled trials for antipsychotic mediation use in 
the treatment of CB. They were able to find only three truly controlled trials that 
could be included in their analyses and found no conclusive evidence as to their effi-
cacy. Matson and Neal (2009) similarly conducted a review of studies looking at all 
classes of psychotropic medication in the treatment of CB. To be included in the ini-
tial review, studies were required to include participants with a primary diagnosis of 
ID prescribed psychotropic medications to treat CB. Of the 56 studies identified by 
such criteria, only 23 were reported to employ double blind, placebo-controlled pro-
cedures. Additionally, only 12 of these studies met more rigorous standards, such as 
random assignment, standardized doses, standardized evaluations, and appropriate 
statistical procedures. Only 3 of these 12 studies conducted follow-up assessment. 
Out of the 12 studies, 8 reported significant improvements with the use of psy-
chotropic medications, when compared to the placebo control group. The authors 
noted that the four studies that showed no significant difference were the only four 
studies to use an objective observation in addition to rating scales. Additionally, all 
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of the reportedly successful studies involved the atypical antipsychotic risperidone; 
conversely, of the four studies that found no effect, one examined risperidone and 
haloperidol, two examined the typical antipsychotic thioridazine, and one examined 
the antidepressant imipramine. The authors concluded that there is a staggering lack 
of evidence for the efficacy of psychotropic medication use when compared to be-
havioral techniques, especially when considering the high proportion of individuals 
who are prescribed psychotropic medications.

Of note, very few studies have directly compared the effectiveness of psychotro-
pic medications and behavioral techniques (Campbell 2003). Most research on psy-
chotropic medications has used placebo treatment as a control group, if anything. 
Heyvaert et al. (2012) conducted a meta-analysis of single-case and small-scale 
studies looking at treatment of CB in people with ID. In this review, the authors 
found behavioral treatments to have an overall positive effect, while they found no 
evidence for an overall positive effect of pharmacological interventions. However, 
they did not report on studies specifically comparing these two treatment modali-
ties. On the other hand, a previous review by Heyvaert et al. (2010) found both 
behavioral and pharmacological treatments to demonstrate similar effectiveness. 
Taken together, the current literature provides some support for the effectiveness of 
psychotropic medication in treating certain CB, such as aggression and self-injury. 
However, this evidence is limited at best and clearly requires more rigorous explo-
ration. Given the serious side effects associated with psychotropic medication use, 
it is critical that empirical evidence for the effectiveness of pharmacological treat-
ments be more thoroughly tested to recommend their continued use in the treatment 
of CB.

Conclusions

CB are a serious comorbid condition affecting many individuals with ID. CB are 
associated with a number of negative consequences that affect the quality of life 
of individuals with ID (Durand and Carr 1992; Loftin et al. 2008; Matson and 
Dempsey 2009; Matson et al. 2009b; Matson et al. 1997; Morrison and Rosales-
Ruiz 1997). The current chapter has reviewed what constitutes these CB and factors 
associated with their prevalence. More research on these risk factors may help in the 
implementation of strategies to prevent the occurrence of CB. Additionally, a better 
understanding of risk factors will aid in early identification of those at exhibiting 
CB, allowing intervention strategies to be implemented before CB become severe. 
A tremendous amount of research has been conducted on interventions for CB and 
a number of successful approaches have been discovered. Yet, more research is 
clearly needed. Many researchers, while reporting successful treatment techniques, 
often omit critical information, such as detailed methodological approaches and 
important demographic and background information. Such information is necessary 
to best understand what treatments are most likely to succeed with specific indi-
viduals. Additional research comparing specific treatment techniques, particularly 
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comparing specific psychotropic medications to specific behavioral techniques, is 
needed. More research into the nature, prevalence, and treatment of CB will con-
tinue to lead to improvements in the quality of life of individuals with ID and their 
caregivers.
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Children and adolescents with intellectual disabilities (ID) have been shown to 
have the high risk of developing comorbid psychiatric and behavioral disorders. 
According to epidemiological studies of youth with ID, approximately 30–50 % 
of cases have reported clinically significant emotional and behavior problems 
and/or other psychiatric disorders (Emerson 2003). Due to the large variability in 
assessment methods, clinical measures, classification systems, and referral sources, 
it is difficult to accurately calculate the true prevalence of comorbid disorders in 
children with ID (Borthwick-Duffy 1994). A large-scale study in the Netherlands 
attempted such an undertaking, and used structured clinical interviews to examine 
the prevalence, comorbidity, and impact of DSM-IV disorders among youth 
with ID (Dekker and Koot 2003). The study reported that a number of children 
with ID met criteria for comorbid anxiety disorders, mood disorders, and, most 
commonly, disruptive behavior disorder (Dekker and Koot 2003), suggesting that 
comorbid mental disorders are very common among children with ID. However, the 
prevalence of other mental disorders in children with ID can be often overlooked, 
as the diagnosis of ID may complicate the detection of other common mental health 
issues usually seen in typically developing children. “Diagnostic overshadowing” 
occurs when other clinical issues (e.g., behavior problems) are attributed to limited 
cognitive capacity despite any additional assessment, diagnosis, or treatment of the 
comorbid disorders (Jopp and Keys 2001; Reiss and Szyszko 1983). Thus, these 
prevalence estimates may actually be an underestimate of the true prevalence of 
psychopathology among children with ID.
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One of the current limitations in studies examining comorbid behavior disorders 
among children with ID is the lack of comparison groups. Currently, there is limited 
understanding of the relative risk of psychopathology among children with ID com-
pared to typically developing children. A study by Dekker and colleagues (2002) in 
a sample of children ages 7–12 with and without ID reported that parents endorsed 
behavior problems scores in the borderline or clinical range in 49 % of children with 
ID compared to 18 % of children without ID. Similar rates of elevated behavior 
problems were indicated on teacher-reported scores for children with (46 %) and 
without ID (19 %). Emerson and Hatton’s (2007) study on children aged 5–16 years 
old from the UK also reported elevated behavior problems scores for 36 % of chil-
dren with ID and 8 % without ID. In comparison to the previous findings mentioned, 
our own studies indicated a lower relative risk ratio during childhood (1.60:1, Baker 
et al. 2010) and adolescence (1.74, Neece et al. 2013). However, it may be note-
worthy to address that in both cases, the lower relative risk ratio reported may have 
been influenced by the elevated prevalence of ODD diagnosis found in the typically 
developing comparison groups.

Regarding differences in comorbid psychopathology as a function of intellec-
tual functioning, children with mild to severe levels of ID have similar prevalence 
rates of comorbid psychopathology. However, one study found that the degree of 
psychopathology decreased over time more for persons with mild ID than for per-
sons with severe ID (Einfeld et al. 2006). Nevertheless, there is currently limited 
information available on the developmental course of comorbid behavior and emo-
tional disorders for children with ID due to the popular use of age-mixed samples 
in cross-sectional designs. To date, the deRuiter et al. (2007) study is one of the few 
studies that focus on the developmental trajectory of children with ID with comor-
bid behavior and emotional disorders. deRuiter and colleagues (2007) conducted 
three assessments over a 5-year period on a sample of children who were from ages 
6 to 18 and conducted multilevel growth curve analyses to examine developmental 
trajectories. While the children with ID had higher levels of problem behaviors than 
typically developing children at all ages, the study also found that children with 
ID had greater decline in aggressive and attention problems over time. Limited re-
search available on children with ID and comorbid emotional, behavioral, and other 
clinical disorders highlights the need for increased focus and in-depth understand-
ing of prevalence rates for specific comorbid disorders and their developmental 
trajectories. The following sections provide a brief overview of several comorbid 
disorders that have been typically reported among children with ID.

Attention-deficit Hyperactivity Disorder in Children with ID

With respect to specific symptoms or diagnoses, disruptive behavior disorders appear 
to be the most prevalent co-occurring disorders among children and adolescents 
with ID (Baker et al. 2010; Dekker and Koot 2003; Neece et al. 2011, 2012, 2013. 
Dekker and Koot (2003) found that 25.1 % of their sample of 7- to 20-year-old 
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youth with borderline to moderate ID met criteria for a disruptive behavior disorder, 
compared to 21.9 % for any anxiety disorder, and 4.4 % for any mood disorder. 
Likewise, Baker et al. (2010) reported that every disorder assessed in a sample 
of 5-year-old children was more prevalent for children with developmental delays 
than for those who were typically developing, with attention-deficit hyperactivity 
disorder (ADHD) most highly differentiating the two groups (risk ratio 3.21 to 1). A 
longitudinal follow-up (Neece et al. 2011) showed that children with ID continued 
to be at significantly higher risk for meeting ADHD diagnostic criteria at ages 6, 7, 
and 8 (risk ratios ranged from 3.10:1 to 4.07:1) and subsequently into adolescence 
(risk ratio: 3.38:1, Neece et al. 2012).

Among typically developing populations, ADHD is more common in males than 
females. According to the DSM-IV, the male-to-female ratios range from 4:1 (gen-
eral population) to 9:1 (clinic settings) (APA 2000). However, other studies have 
found smaller ratios and the sex differences appear to decrease over time (2.5:1 in 
childhood and 1.6:1 in adulthood) (Kessler et al. 2006). Among children and ado-
lescents with ID sex differences in the prevalence of ADHD may not appear. Some 
investigations have not found gender differences in ADHD among children meeting 
criteria for both ADHD and ID (Baker et al. 2010; Neece et al. 2011; Neece et al. 
2013). Hastings et al. (2005) examined the associations between ADHD and gender 
in two samples of children with ID between the ages of 3 and 19. These researchers 
administered two measures of hyperactivity and one measure of attention. There 
was a gender difference for one of the three measures with boys rated as having 
more hyperactivity symptoms than girls on one measure of hyperactivity. However, 
on the second measure of hyperactivity and measure of inattention no gender dif-
ferences were observed. Thus, sex differences may prove to be one way that ADHD 
in ID differs from ADHD in typically developing youth. A number of explanations 
have been offered for the lack of gender differences in psychopathology among 
youth with ID including gender differences based on chronological age versus men-
tal age and the developmental differences in neurocognitive factors (see Einfeld et 
al. 2010 for detailed review).

Children with ADHD often have more than one psychiatric disorder. Among 
the children who participated in the large-scale Multimodal Treatment Study of 
Children with ADHD (MTA), only 31.8 % of them had ADHD alone; the major-
ity of children meeting diagnostic criteria for ADHD also met criteria for at least 
one other disorder (Jensen et al. 2001). Oppositional defiant disorder (ODD) is 
the disorder that most commonly co-occurs with ADHD (39.9 % of children in the 
MTA study had ADHD + ODD). However, other diagnoses were also comorbid with 
ADHD, including anxiety (38.7 %), conduct disorder (14.3 %), and affective disor-
der (3.8 %). Among children with ADHD and ID, comorbidity appears to be even 
more common than compared to typically developing children with ADHD (Baker 
et al. 2010; Neece et al. 2011; Neece et al. 2013; Simonoff et al. 2006). In our own 
work we have found that similar to previous findings with typically developing 
samples, ADHD and ODD are the two most common co-occurring disorders (Baker 
et al. 2010; Neece et al. 2011; Neece et al. 2013).
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Regarding the symptom presentation, ADHD is a heterogeneous condition and 
individuals can obtain the same ADHD symptom count with very different symp-
tom patterns, all of which result in the same diagnosis. Initial evidence examining 
the presentation of ADHD symptoms among children with ID indicates that they 
tend to meet criteria for ADHD in similar ways compared to typically developing 
children. In our own research we have found that the number of ADHD symptoms 
endorsed did not differ between youth meeting ADHD criteria in the ID and typi-
cally developing samples nor did the percent of youth meeting criteria for ADHD 
by the inattentive, hyperactive–impulsive, or combined subtype (Baker et al. 2010; 
Neece et al. 2013). Additionally, the underlying factor structure of ADHD symp-
toms (i.e., two broad factors representing inattentive–disorganized symptoms and 
the hyperactive–impulsive symptoms) appears to be very similar among youth with 
and without ID (Neece et al. 2013).

In terms of changes in ADHD symptoms over time, the course of ADHD across 
development appears to vary by subtype. Hyperactivity and overactivity are gener-
ally more pronounced in preschool and these symptoms tend to decline with time. 
In contrast, problems with inattention tend to emerge later in development (typical-
ly between ages 8 and 12) and become more pronounced with age as peers undergo 
rapid maturation of the prefrontal cortical structures and accompanying cognitive 
abilities at the same time that school demands intensify (Applegate et al. 1997; 
von Stauffenberg and Campbell 2007; Waschbusch et al. 2007; Willoughby 2003). 
Although there are changes in symptomotology across development, many chil-
dren with ADHD have some form of impairment persisting into adulthood (Faraone 
et al. 2006). Among children with ID and ADHD, limited evidence suggests that the 
symptoms of ADHD may persist longer in this population (Xenitidis et al. 2010). 
Our own data indicate that the symptom trajectories of ADHD symptoms across 
middle childhood and adolescents (ages 5–13) are similar in children with and with-
out ID; however, children with ID maintained higher levels of ADHD symptoms 
across time (Neece et al. 2011, 2013).

Finally, to meet criteria for ADHD, the child must have some evidence of clini-
cally significant impairment in social, academic, or occupational functioning (APA 
2013). In other words, it is not enough for the child to have clinical levels of inat-
tention and/or hyperactive/impulsive symptoms but these symptoms must interfere 
with the child’s daily life and overall functioning. Children with ADHD have been 
found to have more impairment across a variety of domains including behavioral 
functioning (Cunningham and Boyle 2002; Harvey et al. 2009), social function-
ing (Casey 1996), academic functioning (Barkley 1998; Barkley et al. 1990; Du-
Paul and Stoner 1994), family functioning (Barkley et al. 2001; Johnston and Mash 
2001; Pelham and Lang 1993; Taylor et al. 1991), and health outcomes (Biederman 
et al. 1994; Hartsough and Lambert 1985; Jensen et al. 1988; Szatmari et al. 1989).

Little research has examined functional impairment experienced by children 
and adolescents with ADHD and ID. Stein et al. (1995) compared children with 
ADHD (mean IQ = 101) to children with mild ID on measures of adaptive behavior. 
They found that the ADHD group had a mean Vineland Adaptive Behavior Scale 
(Sparrow et al. 1984) composite score of 73, which was well below what would be 
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expected given their level of intellectual functioning. Additionally, the ADHD and 
mild ID groups were not significantly different from each other in terms of adaptive 
behavior (communication, daily living, and socialization domains). Our own inves-
tigation indicated that ADHD functioning predicted child functional impairment 
above and beyond the child’s intellectual functioning (Neece et al. 2012) indicating 
that ADHD symptoms contribute to the child’s functional impairment independent 
of his or her cognitive limitations.

Although there is evidence that the prevalence of psychopathology is elevated 
in children and adolescents with ID, questions remain about the validity of many 
of these diagnoses for this population. One critical problem in this area of research 
is that the base rate of most psychiatric symptoms among children and adolescents 
with ID has not been established and, therefore, the extent to which the symptoms 
of given disorders are intrinsic to ID is not clear. Thus, we do not know whether cer-
tain emotional and behavioral symptoms among youth with ID are solely an expres-
sion of impairments in intellectual functioning or if these disorders form a separate 
construct that accounts for variability in outcomes above and beyond the youth’s 
cognitive abilities. Limited research has examined the validity of mental health dis-
orders among children with ID, with the exception of ADHD for which these ques-
tions have begun to be examined. Two studies from our own lab have examined the 
clinical presentation, as well as the validity of ADHD, among adolescents with and 
without ID (Neece et al. 2012; Neece et al. 2013). In general, our findings indicated 
that the presentation of ADHD was similar among adolescents with and without ID 
and that similar “pre-pathway” influences were associated with ADHD regardless 
of cognitive functioning. This is a first step in establishing the validity of current 
diagnostic categories for children with ID.

Oppositional Defiant Disorder in Children with IDD

Like ADHD, ODD is also a disruptive behavior disorder and one of the most com-
mon forms of comorbid psychopathology for children and adolescents with ID 
(Dekker and Koot 2003; Emerson and Hatton 2007). The Diagnostic and Statistical 
Manual of Mental Disorders—Fifth Edition (DSM-5; American Psychiatric Asso-
ciation [APA] 2013) has defined ODD as “a pattern of angry/irritable mood, argu-
mentative/defiant behavior, or vindictiveness lasting at least 6 months as evidenced 
by four symptoms from any of three categories, and exhibited during interactions 
with at least one individual who is not a sibling.” In recognition of the complexity 
of this disorder, DSM-5 has divided the symptoms of ODD into three subgroups: 
angry/irritable mood, argumentative/defiant behavior, and vindictiveness. This re-
vision was made to reflect research suggesting that ODD comprises both behavioral 
and emotional symptomatology, and to distinguish between these different domains. 
Additional revisions also reflect an understanding that some degree of oppositional 
and defiant behavior is normative, particularly for certain age groups (e.g. toddlers, 
adolescents). Accordingly, the text of DSM-5 provides guidelines regarding the fre-
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quency of symptoms for different age ranges, noting, for example, that for children 
ages 5 and younger the behavior should occur most days for at least 6 months.

While the diagnosis of ODD for children with typical development is complicat-
ed by the normative prevalence of behavior problems during various stages of de-
velopment, the comorbidity between ID and ODD represents a particularly complex 
issue. There is considerable research to date illustrating an elevated rate of behavior 
problems among children with ID (Baker et al. 2002; Hastings et al. 2006; Neece 
et al. 2012; Whitaker and Read 2006). Thus, it may be difficult to determine the 
true prevalence of formally diagnosed behavior disorders such as ODD for children 
with ID, as a higher rate of behavior problems is already the norm. In that regard, 
the DSM-5 states that an individual’s developmental level (as well as gender and 
culture) should be taken into account when considering whether the frequency of 
symptoms meets diagnostic criteria (APA 2013). This raises two problems. On the 
one hand, there may be considerable diagnostic overshadowing in which clinicians 
and researchers view all behavior problems as manifestations of the ID rather than 
an additional behavior disorder (Reiss et al. 1982). On the other hand, clinicians 
and researchers may fail to recognize the higher prevalence of behavior problems 
in individuals with ID and consequently, view all behavior problems as stemming 
from a comorbid diagnosis of ODD.

In this vein, there has been considerable uncertainty regarding the validity of 
ODD as a diagnosis for children with ID, and there is little research describing 
the clinical presentation of ODD for this population. One way to address the va-
lidity of ODD for children with ID is to consider the similarity between ODD in 
this population and ODD for typically developing youth. In comparing these two 
populations, researchers can determine whether the disorder appears the same for 
both groups and thus, whether the same diagnostic entity is being captured by this 
label. Diagnostic validity has historically been determined through clinical descrip-
tion, laboratory findings, exclusion of other disorders, follow-up studies, and family 
history (Robins and Guze 1970). More recently, researchers have also emphasized 
the importance of examining etiological factors, developmental course, outcomes, 
and treatment response (Andreasen 1995; Antshel et al. 2006). When examining 
whether a diagnosis is valid for a particular population, it is important to consider 
the convergence of these elements in the typical population and in the population 
of interest—whether the presentation, etiology, and sequelae of the disorder are the 
same for both groups. Likewise, it is important to consider sources of divergence 
and illustrate that the disorder in the population of interest diverges from other dis-
orders or characteristics in that population.

Research suggests that youth with ID have an elevated rate of ODD compared 
to typically developing peers. The DSM-5 cites a prevalence rate of 1–11 % for 
children with typical development, noting that the average is around 3.3 %. Em-
erson and Hatton (2007) found a prevalence rate of 11.1 % for children with ID; 
in contrast, they cited an ODD prevalence of 2.3 % for children with typical de-
velopment. Subsequent studies have also found considerably higher rates of ODD 
for children with ID, with prevalences ranging from 34 to 45 % between ages 5 
and 9 (Christensen et al. 2013). This is in contrast to rates of 20–28 % for typi-
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cally developing children. The notably higher rates described more recently may 
reflect differences in the methodology used by the researchers, including the use 
of maternal-report measures only. Likewise, the study by Christensen et al. (2013) 
examined a younger sample (point prevalences of ages 5 through 9), while earlier 
studies included youth in ages 5–16. Regardless, differences in prevalence between 
youth with ID and those with typical development remain consistent across studies, 
and researchers find that children with ID meet criteria for ODD at 2–5 times the 
rate of typically developing children.

Relatively few studies have examined other aspects of clinical presentation, and 
there continues to be a need for research in this area. However, one study by Chris-
tensen et al. (2013) found no differences between typically developing children and 
those with ID in terms of the gender distribution, age of onset, and stability of ODD 
over time. The results of this study are described in further detail below.

Within the typically developing population, there is some research suggesting 
that ODD is more prevalent among boys. Other studies have found no differences 
in prevalence by gender, and there is some evidence to indicate that such differ-
ences vary by reporter. For example, two groups of researchers (Maughan et al. 
(2004); Serra-Pinheiro et al. (2008)) found that significant gender differences in 
ODD were apparent for teacher-report data only. Similarly, the DSM-5 describes 
gender differences in ODD prior to adolescence (with slightly more boys than girls 
meeting criteria for the disorder; ratio of 1.4:1), but reports no gender difference 
in prevalence rates during adolescence (APA 2013). In this vein, recent research 
finds no gender differences in the prevalence of ODD for children with ID, and the 
gender distribution of ODD does not differ based on disability status (ID vs. TD; 
Christensen et al. 2013).

Research on the age of onset of ODD in typically developing children has also 
been somewhat inconsistent. While some studies cite the typical age of onset as 
12–13 (Kessler et al. 2005; Nock et al. 2007), other studies find evidence for di-
agnoses as early as age 2–5 (Lavigne et al. 2001). The DSM-5 states that the first 
symptoms of ODD are often apparent during the preschool years, and typically no 
later than early adolescence. Christensen et al. (2013) examined the age of onset of 
ODD for children with and without ID. The authors categorized children as “early” 
or “late” onset, with children first meeting criteria for ODD at age 5 or 6 labeled 
as “early onset” and those first meeting criteria for ODD at age 7 or later as “late 
onset.” Findings suggested that most children fell into the “early onset” category 
regardless of disability status, and no significant differences emerged between chil-
dren with and without ID.

Finally, research suggests that 14–19 % of children with ID meet criteria for mul-
tiple psychiatric disorders, compared to only 3 % of typically developing children 
(Dekker and Koot 2003; Emerson 2003). Additional research has emphasized the 
comorbidity between ODD and ADHD. In this vein, findings suggest that about 
40 % of typically developing children with ADHD meet criteria for ODD and vice 
versa (Jensen et al. 2001; Speltz et al. 1999). ODD also appears to be relatively 
stable over time, with approximately 50 % of typically developing youth continu-
ing to meet criteria up to 4 years later (Speltz et al. 1999; Lahey and Loeber 1994).
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Research on the stability of ODD for children with ID suggests that the diagnosis 
is relatively stable from year to year, with percent agreements of 50–67 % (Chris-
tensen et al. 2013). More importantly, there appear to be no significant differences 
in stability over time between children with ID and those with typical development; 
when tracked from ages 5 to 9, most children in either group seem to have stable 
patterns of diagnosis (Christensen et al. 2013). In contrast, the comorbidity of ODD 
does appear to differ for children with and without ID. In particular, children with 
ID and ODD appear to meet criteria for another disorder at significantly higher rates 
than typically developing children with ODD. This also appears true for ADHD in 
particular, with 50–59 % of children with ID meeting criteria for both ODD and 
ADHD compared to 12–24 % of typically developing children (Christensen et al. 
2013; Baker et al. 2010).

Overall, youth with ID appear to meet criteria for ODD at 2–5 times the rate of 
typically developing peers, and there is greater comorbidity with other psychiatric 
disorders. Otherwise, there appear to be no differences in the clinical presentation of 
ODD for children with and without ID, lending credence to the idea that ODD is the 
same disorder for both populations. Moreover, the elevated comorbidity of ODD 
for children with ID may be an artifact of the higher prevalence of most psychiatric 
disorders for youth with ID, and the increased prevalence of ADHD in particular 
(Baker et al. 2010).

Beyond the similarities in age of onset, gender distribution, and stability, re-
search also suggests that youth with and without ID meet criteria for ODD in similar 
ways. In particular, Christensen et al. (2013) compared the symptom counts as well 
as specific DSM-IV-TR symptoms to determine whether children with ID meet 
criteria for ODD in the same manner that youth with typical development do. The 
authors found no significant differences in the total number of symptoms or in rank 
order correlations of the relative frequency with which items were endorsed. Fi-
nally, the authors found no group differences in the frequency with which particular 
items were endorsed, even when examined individually.

Autism Spectrum Disorders and ID

Autism spectrum disorder (ASD) is one of the most common neurodevelopmental 
disorders occurring in 1 out of 68 children (Centers for Disease Control and Preven-
tion [CDC] 2014a) and is the second most common comorbid disorder with ID after 
ADHD (Strømme and Diseth 2000). According to the Diagnostic and Statistical 
Manual of Mental Disorders (5th ed.; DSM-5; American Psychiatric Association 
[APA] 2013), ASD is characterized by the following criteria: a) “Persistent deficits 
on social communication and social interaction across multiple contexts (i.e., defi-
cits in social-emotional reciprocity; deficits in nonverbal communicative behaviors 
used for social interaction; deficits in developing, maintaining, and understanding 
relationships);” and b) “Restricted, repetitive patterns of behavior, interests or activ-
ities, as manifested by at least three of the following…(i.e., stereotyped or repetitive 
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motor movements, use of objects, or speech; insistence on sameness, inflexible ad-
herence to routines, or ritualized patterns of verbal or nonverbal behavior; highly 
restricted, fixated interests that are abnormal in intensity or focus; hyper- or hypo-
reactivity to sensory input or unusual interest in sensory aspects of the environ-
ment).” The DSM-5 (APA 2013) revisions sought to improve upon and address the 
diagnostic criteria for ASD, which also resulted in the creation of the new diagnosis 
of social communication disorder (SCD), which accounts for children who present 
with deficits in social functioning and communication but no repetitive patterns of 
behavior or interest (APA 2013).

A notable change in the ASD diagnostic criteria consists of the recognized high 
overlap between ASD and ID. The co-occurrence of ID in children with ASD (18–
79 %) has been repeatedly cited in several findings (CDC 2014a; Charman et al. 
2011; Levy et al. 2010; Mannion et al. 2013; Matson and Nebel-Schwalm 2007). 
However, a smaller number of studies have reported on the comorbidity rate of ASD 
in children with ID (10–28 %) (Bryson et al. 2008; De Bildt et al. 2005; Wing and 
Gould 1979). Differences in comorbid prevalence rates have been noted depending 
on the level of ASD severity. For children with autism, there is a higher preva-
lence rate of ID (66–70 %) in comparison to those with pervasive developmental 
disorders-not otherwise (8–12 %) and Asperger’s disorder (0 %) (Chakrabarti and 
Fombonne 2001, 2005). Among children with autism and comorbid ID, 50 % had 
mild to moderate levels of ID, and 19.2 % had severe ID. In order to make a comor-
bid diagnosis of ASD in youth with ID, the DSM-5 criteria states that “social com-
munication should be below that expected for general developmental level” (e.g., 
few words or intelligible speech versus able to speak in full sentences or engage in 
communication; APA 2013).

Detecting comorbid ASD in children with ID is crucial for early intervention. 
Prior to school entry, children’s learning and developmental difficulties are often 
not as apparent to parents until they enter the academic setting and their learning 
deficiencies are brought to parents’ attention (Goin-Kochel et al. 2008). A study on 
parents’ and caregivers’ perceptions of their children’s (age range 1.7–40.6 years) 
possible comorbid ID and ASD diagnosis revealed a 9 % prevalence rate, which was 
significantly lower in comparison to the general clinical estimates of 18–79 % for 
any ASD (Goin-Kochel et al. 2008). While some parents may have been unaware of 
their child’s comorbid diagnoses, changes in prevalence rates by child age may also 
be a function of the diagnostic process. In general, ID is usually diagnosed in chil-
dren over age 5 (Goin-Kochel et al. 2008), while ASD is usually diagnosed around 
ages 4 –6, but symptoms are apparent as early as 18–24 months old (CDC 2014a, 
2014b; Levy et al. 2010; Maenner et al. 2013; Shattuck et al. 2009).

The diagnostic steps for identifying ASD in children consist of a developmental 
screening and a comprehensive diagnostic evaluation conducted by primary health 
care providers, child neurologists, and/or psychologists (CDC 2014b). Such evalu-
ations can shed light on possible developmental delays and behavioral problems 
related to ASD. Collateral information from parent interviews is also helpful in 
diagnosing ASD in children with ID (Hartley and Sikora 2010). Among older youth 
with ID, presenting problems in social interactions, stereotyped language, pretend 
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play, and narrow pattern of interests have been credited as important factors to help 
identify comorbid ASD (Hartley and Sikora 2010). However, this method can also 
run into the issue of parents either over- or under-reporting symptoms on children 
with ID and ASD. Therefore, the use of observational measures along with parent 
interviews/reports support the validity of a comorbid ASD diagnosis in youth.

Regarding the clinical presentation, boys are more likely to be diagnosed with 
ASD than girls (CDC 2014a), which is also true for children with ID and comor-
bid ASD, regardless of level of intellectual functioning (Bryson et al. 2008). Some 
studies have found that girls diagnosed with ASD tend to have more severe ASD 
symptoms and more severe ID (Charman et al. 2011; Lin et al. 2013), while other 
studies cite similar rates of severe ID in boys and girls (Bryson et al. 2008). In terms 
of ethnicity, ASD is most likely to be diagnosed in Caucasian children (1 in 63), fol-
lowed by African-American (1 in 81), Asian/Pacific Islander (1 in 81), and Hispanic 
youth (1 in 93) (CDC 2014a). Among individuals with comorbid ID and ASD di-
agnoses, there is also a higher prevalence rate reported for Caucasians in relation to 
ethnic minority groups (Emerson 2012). The epidemiological outlook on children 
with ID and ASD over time is problematic. Longitudinal studies showed that youth 
with ID report high levels of comorbid psychopathology that was consistent over 
a 4–14-year period (Einfeld et al. 2006; Tonge and Einfeld 2000). Children with 
ASD and ID were also found to have more psychiatric outpatient care visits than 
children with ASD only, and are expected to have 2.7 times higher annual medical 
care costs than those with ASD only (Lin et al. 2013; Peacock et al. 2012). Peacock 
et al. (2012) concluded that comorbid ID and ASD diagnosis was associated with 
higher medical care costs (US$ 19,190 annual average) than children with ASD 
only (US$ 7,198), or other comorbid disorders such as ADHD (US$ 9,478) and 
epilepsy (US$ 11,847). Given that children with ID and ASD are likely to be high 
consumers of health care services over time, there is a significant need for more 
epidemiological and longitudinal research in order to clearly examine the develop-
mental course and outcomes of children with ID and ASD over time.

Anxiety Disorders in Children with IDD

Anxiety disorders are diagnosed when an individual experiences excessive fear or 
anxiety and displays impaired functioning as a result. Anxiety disorders are one of 
the most common categories of mental illness among typically developing children, 
though prevalence estimates vary across studies (Cartwright-Hatton et al. 2006). 
The point prevalence estimates for some of the more common anxiety disorders 
are 0.5–3.0 % for separation anxiety disorder, 0.3–2.5 % for social phobia, and 0.4–
2.5 % for generalized anxiety disorder (e.g., Canino et al. 2004; Fleitlich-Bilyk and 
Goodman 2004; Roberts et al. 2007). However, each anxiety disorder develops dif-
ferently throughout childhood and adolescence, with peaks in prevalence at varying 
stages of development. For example, separation anxiety disorder is most preva-
lent in preschool years (up to 4.9 %) and declines rapidly in prevalence throughout 
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elementary and middle school years (Compton et al. 2000). Social phobia is present 
at lower levels in early childhood but increases throughout development, particu-
larly during late childhood and early adolescence (Canino et al. 2004). Generalized 
anxiety disorder tends to increase in girls but decrease in boys as children enter the 
later school-age years and progress through adolescence. Among typically develop-
ing children, anxiety diagnoses tend to be more prevalent in females than males by 
adolescence (e.g., Compton et al. 2000; Roberts et al. 2007). However, in studies of 
young children, no sex differences in prevalence are typically found for any of the 
anxiety disorders (e.g., Canino et al. 2004; Duchesne et al. 2007).

Children with ID have significantly higher prevalence rates of anxiety disorders 
than children with typical development. Among children and adolescents with ID, 
approximately 10–22 % meet criteria for any anxiety disorder at any given time, 
compared to just 3–7 % among youth with typical development (e.g., Dekker and 
Koot 2003; Emerson and Hatton 2007; Roberts et al. 2007). In fact, in one of these 
studies, specific phobia was the most prevalent DSM-IV disorder among children 
with ID (17.5 %) as assessed via the Diagnostic Interview Schedule for Children 
(DISC), though fewer children experience significant impairment due to their pho-
bia (6.8 %; Dekker and Koot 2003). Five-year-old children with ID exhibit signifi-
cantly higher rates of separation anxiety (17.6 %) than typically developing 5-year-
old children (5.2 %), as measured using this same parent-interview measure (Green 
et al. 2014). However, later in childhood, children with TD and ID exhibit more 
comparable rates of separation anxiety. When analyzing parent reports of children’s 
anxiety symptoms through written questionnaires, elementary-aged (i.e., 5–9 years) 
children with ID are more likely to fall within clinical levels of symptoms on the 
anxiety problems subscale of the Child Behavior Checklist (13.7–28.1 %) compared 
to children with typical development (6.0–14.8 %), with significant differences be-
tween the groups emerging by ages 8 and 9 (Green et al. 2014). Additionally, anxi-
ety levels appear to be related to children’s level of cognitive functioning. In one 
study, children with mild, moderate, and severe levels of ID exhibited high anxiety 
scores on the Developmental Behaviour Checklist, while children with profound 
ID exhibited significantly lower levels of anxiety (Einfeld and Tonge 1996). While 
anxiety may truly differ based on cognitive abilities (e.g., the cognitive symptoms 
of worrying as described in the criteria for many DSM anxiety diagnoses may be 
less likely to occur in individuals with low cognitive functioning), this finding also 
raises the possibility of under-recognition of children’s anxiety due to children’s 
language and communicative impairments impeding their ability to share their 
symptoms with caregivers.

In addition to exhibiting higher anxiety overall, children with ID also have higher 
co-occurrence of anxiety with other psychiatric disorders. Dekker and Koot (2003) 
found that twice as many children with ID and an anxiety disorder also met criteria 
for one or more co-occurring disruptive behavior disorders (42.5 %; i.e., ADHD, 
ODD, and conduct disorder), compared to typically developing children with anxi-
ety disorders (20.6–20.9 %; e.g., Fleitlich-Bilyk and Goodman 2004). Green et al. 
(2014) also found significantly higher odds of children with ID meeting clinical 
significance for both anxiety and inattentive/hyperactive symptoms, in particular, 
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and externalizing problems, overall. These odds proved to be above chance levels 
(at least twice the frequency as expected by chance), given the higher rates of clini-
cal levels of anxiety and other psychiatric symptoms in this population, and may re-
sult in higher levels of impairment among these children. One possible explanation 
for this higher rate of comorbidity is that, given deficits in emotion regulation skills 
and communicative abilities, children with ID may be more likely to act out or be 
noncompliant when they are anxious. In contrast, the co-occurrence between anxi-
ety and mood disorders is lower across both ID and TD populations (7.4–12.3 %) 
and is more similar across the two groups (e.g., Dekker and Koot 2003; Fleitlich-
Bilyk and Goodman 2004).

The presentation of anxiety among children with ID appears to at least partially over-
lap with the presentation of anxiety among typically developing children. For example, 
similar to the comparable prevalence rates of anxiety across sexes for pre-adolescent 
children, studies examining sex differences in anxiety have not found consistent dif-
ferences in prevalence among children with ID (Einfeld et al. 2011; Green et al. 2014). 
Relative equality in anxiety symptoms across genders was also seen when analyzing the 
amount and intensity of self-reported fears. In addition, though children with ID exhibit 
higher levels of anxiety, the growth in anxiety symptoms across development occurs at 
similar rates across the two groups. For example, Green et al. (2014) found similar, posi-
tive slopes when studying the development of anxiety symptoms in children with and 
without ID during elementary school years. With a focus on the types of fears experi-
enced by children with ID, fears of failure and criticism were highest among adolescents 
(ages 14–18) as compared to younger children (ages 7–13), paralleling the increase of 
the prevalence of social phobia throughout development. However, while overall levels 
of anxiety may increase similarly in both groups, research suggests that different disor-
ders may not follow the same trajectories in children with and without ID. For example, 
the higher rates of separation anxiety disorder in children with ID compared to typically 
developing peers at age 5 may indicate that separation anxiety disorder takes longer to 
decrease in children with ID, reaching comparable levels 1 year later (at age 6). Con-
versely, social phobia appears to increase similarly for both groups over time.

Overall, across multiple methods of measurement (i.e., DSM prevalence rates 
vs. ratings of clinical symptoms, parent interviews vs. rating forms), children with 
ID present with higher rates of anxiety symptoms and problems than their typi-
cally developing peers. Current evidence suggests a similar presentation of anxi-
ety in children with ID, though higher comorbidities with externalizing symptoms 
and slightly different trajectories of specific anxiety symptoms are seen within this 
population.

Other Comorbidities

The developmental, emotional, and behavioral disorders discussed in this chapter 
appear to be more common among children with ID. However, other less common 
comorbid disorders have been noted, but currently there is limited information on 
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these diagnoses such as mood disorders, eating and feeding problems, trauma, and 
other health conditions. Nevertheless, it is important to present the current informa-
tion available in order to promote the development of additional research in these 
given areas.

Contemporary studies have shown some interest in the co-occurrence of mood 
disorders in children with ID. The clinical presentation of mood disorders such 
as depression and bipolar disorder in individuals with ID has been challenging to 
determine, especially among individuals with more severe ID (Masi et al. 1999). 
However, a key clinical symptom that has been noted among individuals with ID 
and comorbid mood disorders is self-injury and/or suicidal behaviors. Self-injury 
has been known to occur among individuals with ID (40 %), and with higher likeli-
hood among those with severe ID and/or co-occurring ASD (Hill and Furniss 2006; 
Holden and Gitlesen 2006; Oliver et al. 2012). It is important to make the distinction 
that the function of self-injury is different for individuals with ID in comparison to 
typically developing children. For children with ID, the act of self-injury (e.g., head 
banging, hitting self, biting self, self-scratching) primarily includes physical (e.g., 
escape, relief, sensory stimulation), social (e.g., attention seeking, social reinforce-
ment), to verbal functions (e.g., communication, desired outcome) (MacLean et al. 
2010; O’Reilly et al. 2010). Conversely, self-injury for typically developing youth 
may serve as a way to attain emotional relief. It has also been observed that indi-
viduals with ID are more likely to engage in problem behaviors such as aggression 
and self-injury due to more severe ID symptomology (Kurtz et al. 2011; Kurtz et al. 
2003). The prevalence rate of self-injury among children with severe ID is around 
17–30 % (MacLean et al. 2010; Oliver et al. 2012). Among youth with ID from 
ages 13–17, the prevalence rates for suicidal ideation are 22–60 %, while suicidal 
behaviors range from 17–48 % (Ludi et al. 2012). In comparison, typically develop-
ing youth reported a much lower risk of suicidal ideation (14–16 %) and suicidal 
behaviors (7 %) (CDC 2012). Overall, the emerging studies on mood disorders in 
children with ID raise public awareness regarding the ongoing self-injury and sui-
cide risk in the ID population.

Eating and feeding problems have also been known to occur among children 
with ID. Studies on feeding problems among children with ID indicate that it is a 
highly common issue (80–97 %), especially for children with more severe ID (Gal 
et al. 2011; Rezaei et al. 2011). In particular, children with ID are more prone to 
feeding problems related to lack of feeding skills, followed by disruptive behavior, 
under- and over-eating, and food selectivity (Rezaei et al. 2011). These studies high-
light the need for general assessment of comorbid feeding problems among children 
with ID, along with family/parenting education on eating and feeding problems.

Further, despite the high suspected rates of abuse and trauma among individuals 
with disabilities, the research urgency to address abuse and trauma among children 
with ID has been minimal. Studies show that children with ID are twice as likely 
to be physically or sexually abused than typically developing children (Jones et al. 
2012; Reiter et al. 2007). Specifically, children with ID have a 21 % risk of expe-
riencing any history of violence, 27 % risk of physical abuse, 15 % risk of sexual 
abuse, 27 % risk of emotional abuse, and 8 % risk of neglect (Jones et al. 2012). 
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Compared to typically developing children, youth with ID tend to report higher 
rates of physical abuse (i.e., being forced to do something, being refused something 
essential for well-being), sexual abuse (i.e., sexual harassment, unwanted sexual 
touching), and emotional abuse (i.e., humiliation) (Reiter et al. 2007; Soylu et al. 
2013). Sexual abuse among children with ID was also more frequent and repeated, 
was often under-reported, was more likely to involve someone familiar, and also 
involved more than one abuser (Soylu et al. 2013). These findings should serve as 
a call for immediate action against abuse and trauma among children and with ID.

Aside from psychiatric disorders, children with ID have also been found to have 
other lesser known comorbid health conditions. Obesity has been reported as a 
growing comorbid health concern among children with ID (Rimmer et al. 2010; 
Slevin et al. 2014). The prevalence of obesity among children with ID was higher 
compared to typically developing children (Slevin et al. 2014). Furthermore, chil-
dren with ID endorsed more hours of low-level activity and had more fatty and 
sugary food intake (Maïano 2011). Neurological disorders have also been reported 
as co-occurring symptoms in children with ID. In particular, there is a 20–28 % 
prevalence risk of comorbid epilepsy in children with ID (Jelliffe-Pawlowski et al. 
2003; Morgan et al. 2003; Nielsen et al. 2007b; Oguni 2013). Various studies also 
suggested 16–56 % prevalence rate of comorbid cerebral palsy among children with 
ID (Jauhari et al. 2012; Nielsen et al. 2007b; Zhang and Ji 2005). Visual (2–27 %) 
and hearing problems (4–17 %) were also noted and are prevalent with children 
who have moderate to severe ID (Jauhari et al. 2012; Nielsen et al. 2007a; Nielsen 
et al. 2007b). Lastly, children with ID present with a likelihood of having other 
comorbid physical health conditions such as gastrointestinal problems (7 %), mal-
formations such as Down syndrome (2–7 %), and other congenital nervous system 
malformations (3–8 %) (Christianson et al. 2002; Dekker and Koot 2003; Petterson 
et al. 2007; Schrojenstein Lantman-de Valk et al. 1997; Zhang and Ji 2005). Overall, 
the diagnosis of ID puts children at great risk for developing co-occurring extensive 
physical and mental health issues that persist throughout their development.

Interventions and Clinical Implications

Comorbid psychiatric disorders in children with ID are complex and associated 
with a host of negative outcomes for children and their families. Children with 
ID and comorbid disorders show increased risk for lower academic functioning, 
adaptive functioning in the community, social functioning, and career opportunities 
(Borthwick-Duffy and Eyman 1990; Bromley and Blacher 1991; Eisenhower et al. 
2005; Pearson et al. 2000; Seltzer and Krauss 2001). Parents of individuals with ID 
and comorbid disorders endorse elevated parenting stress (Baker et al. 2002; Baker 
et al. 2010; Blacher and McIntyre 2006; Herring et al. 2006; McIntyre et al. 2002) 
and an increased need for services (Douma et al. 2006). Families who undergo chal-
lenges in providing care for those with ID and comorbid disorders have an increased 
risk of seeking out-of-home placement for the individual (Blacher 1994; Bromley 
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and Blacher 1991; McIntyre et al. 2002). For children with ID that live at home, 
most of them have unmet mental health needs that have a high social cost (Blacher 
et al. 1999). The annual cost of care for persons with ID and destructive behaviors 
was estimated around $3 billion. The individual, family, and societal cost of care for 
individuals with ID and comorbid psychiatric disorders highlight the overwhelming 
need for additional research on its causes and consequences.

Comorbid disorders among children with ID have been least understood and 
have not garnered the attention of most research on individuals with disabilities to 
date (Campbell and Malone 1991; McCarthy and Boyd 2002). General psychiatric 
and health care services lack adequate experience and knowledge in the assessment 
and treatment of individuals with ID (Sturmey et al. 2007). The limited clinical 
understanding of treatment and interventions for children with ID and comorbid 
disorders is a grave concern, and should serve as an impetus for continued research 
in such an underserved population.

Based on the overwhelming research presented, it is evident that children with 
ID are at great risk for developing a host of comorbid disorders. Since comorbid 
disorders tend to have negative long-term effects on various outcomes or children 
with ID and their families, they are an important target for early intervention (Baker 
et al. 2002; Baker et al. 2010; Blacher and McIntyre 2006; Eisenhower et al. 2005; 
Herring et al. 2006; McIntyre et al. 2002; Neece 2014; Pearson et al. 2000; Selt-
zer and Krauss 2001). Currently there are limited interventions specific to children 
with ID and comorbid disorders. Those that exist are generally based on existing 
interventions adapted for typically developing children. Given the increased needs 
of this population, these interventions have been largely unsuccessful with a few 
exceptions (Moree and Davis 2010). Additionally, most studies have taken an indi-
vidual child-centered approach to treatment of comorbid emotional and behavioral 
problems in children with ID, with little consideration of family, school, cultural, 
or contextual factors that contribute to and maintain mental health problems in this 
population. Despite the absence of evidence-based treatments to serve this popula-
tion, studies estimate that 2 – 14 % of youth referred for psychiatric care have ID, 
indicating that this population comprises a substantial subgroup of patients referred 
for psychiatric treatment (Sverd 2003; Sverd et al. 1995; Wozniak et al. 1997).

Regarding treatments for specific diagnoses, research examining the treatment of 
ADHD among children with ID is limited; however, the existing literature suggests 
that empirically supported treatments for typically developing children with ADHD, 
specifically stimulant medication and behavioral modification interventions, may 
also be effective in treating children with ID. Moreover, this research indicates that 
the combined use of stimulant medication and behavioral interventions can be ben-
eficial for children with ID (Handen et al. 1996; Johnson et al. 1995).

Studies on psychosocial interventions for children with ID or low functioning 
ASD garner further support for behavioral and skill-based treatments (Eikeseth 
et al. 2012; Peters-Scheffer et al. 2010). Similarly, a range of treatments for ASD 
including behavioral skill-based treatments (e.g., applied behavior analysis [ABA], 
discrete trial teaching, pivotal response training [PRT]), cognitive (e.g., Social Sto-
ries, Learning Experiences: An Alternative Program for Preschoolers and Parents 
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[LEAP]), physiological (e.g., sensory integration), and other interventions (e.g., 
gluten-free diet, supplements) have also been used with children with co-occurring 
ID. Exploratory studies on adapted treatments for children with ID and ASD are 
emerging and tend to be skill-based, such as ABA, PRT, and low-intensity behav-
ioral treatment. ABA is a form of behavioral intervention that has shown extensive 
improvements in children with ASD in the areas of communication, cognitive, and 
adaptive skills (Dawson and Faja 2008; Eldevik et al. 2009; Reichow and Wolery 
2009; Schreibman 2000; Smith et al. 1997). PRT is another form of behavioral 
treatment approach that utilizes naturalistic situations to teach children to adopt 
more generalized skills, increase motivation, and with minimal prompting needed. 
Similarly, PRT has been used with children with ASD and targets increased skill 
generalization, self-management, and motivation (Bryson et al. 2007; Carter 2001; 
Koegel et al. 2003; Romaniuk and Miltenberger 2001). Low-intensity behavioral 
treatment is a modified version of standard ABA that was created to address the in-
tervention barriers experienced by clinicians and parents (e.g., schedule availability, 
staff issues) (Peters-Scheffer et al. 2010). Compared to typically developing chil-
dren, children with ASD and mild to severe ID reported greater developmental age 
and adaptive skills gain with low-intensity behavioral treatment (Peters-Scheffer 
et al. 2010, 2013). Specifically, children with ID and ASD showed significant im-
provements in attentiveness, communication, concentration, and more calm behav-
ior. Parents of children with ID and comorbid ASD also reported a decrease in their 
child’s challenging behaviors (Peters-Scheffer et al. 2010). The ongoing treatment 
outcomes for skill-based behavioral treatment is promising and suggests that it is 
an intervention that may be of great clinical interest in addressing comorbid ID and 
ASD symptoms. However, additional studies focused specifically on children with 
ID and ASD are needed in order to confirm the effectiveness of the intervention for 
this population.

There is also a need for research on the treatment of ODD in children with ID. 
There is some research on the use of evidence-based treatments for ODD with chil-
dren with ID, specifically parent–child interaction therapy (PCIT). McDiarmid and 
Bagner (2005) completed a case study of a 3-year-old child with moderate ID who 
also met criteria for ODD. The authors found that after 14 sessions of PCIT, this 
child no longer met criteria for ODD, and they reported a significant reduction in 
parenting stress as well. Bagner and Eyberg (2007) extended these findings and 
conducted a randomized control trial of PCIT with 30 mother– child dyads. Chil-
dren in this study ranged from ages 3 to 6, and each was diagnosed with ODD 
and either mild or moderate intellectual disability. The authors found significant 
changes in the parenting skills demonstrated by caregivers in the immediate treat-
ment group (relative to the waitlist controls). More importantly, the authors also 
found evidence for improvement in the child’s misbehavior as well as significant 
decreases in parenting stress.

Research into the treatment of anxiety disorders for children with ID consists 
largely of case studies applying behavioral or cognitive– behavioral approaches 
along with modifications for use with children with cognitive impairments. For 
example, several case studies describe using traditional in vivo exposure to treat 
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children’s anxiety symptoms, along with high levels of parent involvement, con-
crete presentation of concepts, and additional opportunities for behavioral prac-
tice through increased number of sessions or increased opportunities for exposure  
(Davis et al. 2008). However, limited additional research has been conducted re-
garding the ways to treat anxiety among individuals with ID. Cognitive – behav-
ioral approaches have been studied in both individual cases as well as in larger, 
controlled studies; however, these have really only been examined in samples of 
adults with ID. Additionally, qualitative research has been conducted to explore 
client perceptions among adults with ID undergoing cognitive behavioral treatment 
for anxiety disorders or other psychiatric symptoms. Clients valued the process of 
talking to the therapist about areas of difficulty, as well as feeling validated and un-
derstood by the therapist, and noted increases in coping skills, self-expression, and 
daily living skills as a result of their treatments (Pert et al. 2013). Research has also 
been conducted on the use of mindfulness-based cognitive therapy for the treatment 
of anxiety and depression symptoms in adults with ID. Modifications applied to this 
treatment included the incorporation of caregivers into the treatment as active par-
ticipants, in order to help them learn the skills and support skills participants need 
to develop. The participants exhibited a significant reduction in anxiety symptoms 
across a 9-week treatment, and improvements were maintained across an additional 
6-week follow-up. However, this treatment appeared to be most effective for indi-
vidual with mild levels of ID, as individuals with lower cognitive functioning (i.e., 
moderate ID) and their caretakers reported difficulty with the material and exhibited 
a higher dropout rate from the study. Thus, cognitive– behavioral techniques have 
been successfully applied to adults with cognitive impairments, though most stud-
ies have focused on, or exhibited greater outcomes for, adults with more mild levels 
of disability. A larger body of literature has examined interventions for anxiety in 
children with ASD; however, most of these studies have restricted samples to high-
functioning individuals with ASD, excluding children with comorbid ASD and ID 
(e.g., Chalfant et al. 2007; Wood et al. 2009). Thus, the field has developed good 
models for ways to modify established treatments for use with populations with de-
velopmental disabilities. However, more focused research is needed regarding spe-
cific modifications necessary for children with ID, as well as carefully controlled 
studies to test the efficacy of these treatments.

In thinking about the future of intervention research for children with ID and 
comorbid psychopathology, a focus on families and other contextual factors may 
be particularly important. Our own and other longitudinal research with families of 
children at risk suggests that the relations between parenting stress and problematic 
child functioning involve mutually escalating cyclic interactions over time whereby 
elevations in parental stress predict increases in child problems which in turn pre-
dicts exacerbation of parental stress (Baker et al. 2003; Orsmond et al. 2003; Neece 
et al. 2012). The cyclic relationship between children’s emotional, behavioral, and 
social problems and parenting stress highlights both variables as targets for inter-
vention, although parent stress is rarely a direct focus within established interven-
tion programs. Minimal research evidence is available concerning family-based 
interventions addressing behavior problems in children with IDD. A recent meta-
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analysis found only 19 studies representing 11 different family-based treatments, 
all of which were parent-training programs targeting parenting behavior rather than 
parenting stress (McIntyre 2013). Unfortunately, the majority of these studies had 
a small sample size (median n = 51), lacked a control group, and did not include 
follow-up data or measure treatment integrity, limiting the conclusions that can be 
drawn from results. In research that has applied these parent-training programs to 
populations of children with ID, early results suggest that these programs may be 
effective in reducing negative parent–child interactions, parental stress, and child 
behavior problems (McIntyre 2008). However, the long-term effects of the inter-
vention on parenting stress may not be as strong as the long-term effects on child 
behavior problems (Eyberg et al. 2001).

Interventions geared towards the needs of parents of children with ID have 
shifted their focus to examining the efficacy of mindfulness interventions (Bazzano 
et al. 2013; Neece 2014; Singh et al. 2007). Mindfulness is the complete awareness 
and attention of the here and now, devoid of judgment and worry about the future 
and the past (Stahl and Goldstein 2010). Mindfulness training has been shown to 
increase individuals’ tolerance of negative emotions and sensations (Eifert and Hef-
fner 2003), increase emotional acceptance (Linehan 1993), and decrease recovery 
time from negative emotional events (Kabat-Zinn 2009). Targeting the aforemen-
tioned processes has been theoretically shown to result in overall improvement in 
emotion regulation capacities and therefore lower perceived stress. A mindfulness-
based intervention with parents of children with developmental disabilities reported 
decreased parenting stress, as well decreased aggression and increased social skills 
in children (Singh et al. 2007). Subsequently, a small randomized controlled trial 
examining the efficacy of mindfulness-based stress reduction (MBSR) for parents 
of young children with developmental delays found that parents who participated 
in MBSR reported significantly less stress and depression as well as greater life 
satisfaction than a waitlist-control group of parents (Neece 2014). Notably, the par-
ents in the MBSR program reported decreased behavior problems (i.e., attention, 
ADHD-related symptoms) in their children at post-treatment. These preliminary 
findings suggest that MBSR and other mindfulness interventions may be effective 
in targeting parenting stress and well-being, as well as indirectly improving chil-
dren’s behavioral and emotional competence. However, further research is needed 
to determine its sustained effects on long-term parental well-being.

Advancement in the understanding of comorbid disorders in youth with ID 
should also accompany new implications for educational interventions and policy. 
According to the U.S. Individuals with Disabilities Education Act, all children with 
disabilities nationwide are entitled to a free and appropriate public education. This 
law applies to all children with ID and to children with mental health disorder in 
some states. However, under IDEA it is generally considered “best practice” to only 
classify children with one eligibility criteria, which is ID for children with dual di-
agnosis. The IDEA policy enforcement brings the question whether public schools 
are equipped to address or even offer differential services to children with ID and 
comorbid disorders. The purpose of an individualized educational plan (IEP) is to 
address children’s education and learning needs and develop appropriate school 
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services to facilitate their specialized learning. IEPs often lack individualization and 
do not sufficiently address the needs of the primary eligibility criterion (Ruble et al. 
2010). Therefore, it is likely that secondary diagnoses (e.g. ADHD, ODD, anxiety) 
are also not being adequately assessed, discussed, and/or treated with educational 
accommodations.

Research Challenges, Clinical Implications, and Future 
Directions

Given the relatively recent recognition of comorbid psychopathology among chil-
dren with ID, there have been several noteworthy research advancements; however, 
many challenges remain and much work remains to be done. First, assessing co-
occurring mental disorders in children with ID has a number of challenges. Com-
munication and cognitive delays among children with ID make traditional assess-
ment tools less useful. These deficits may be particularly problematic in assessing 
internalizing disorders that rely on the individual to describe his/her internal expe-
rience (Davis et al. 2008). It may well be that certain disorders (e.g., generalized 
anxiety disorder) require some command of language in order for the child to rep-
resent internal emotional states. It may also be that symptoms of such disorders are 
expressed differently by nonverbal individuals (LoVullo and Matson 2009) and, in 
order to explicate such possibilities, research must better address the clinical pre-
sentation of disorders in this population with more developmentally refined and fo-
cused approaches to measurement that adopt multimodal, multi-method approaches 
(Lewis and Porter 2004). Nonetheless, the conditions under which comorbidity of 
behavioral and emotional problems are present require much further attention as 
this field of inquiry develops.

Second, although evidence is building supporting the validity of these comorbid 
disorders among children with ID, there continues to be a need for further investi-
gation regarding the validity of specific mental health diagnoses for children with 
ID. A groundbreaking paper by Robins and Guze (1970) described a method for 
achieving diagnostic validity in psychiatric illnesses consisting of five phases: clini-
cal descriptions, laboratory findings, exclusion of other disorders, follow-up study, 
and family study. Over the years researchers have expanded Robins and Guze’s 
ideas and suggest that a psychiatric disorder is considered valid when a consistent 
pattern of data emerges in several domains, including clinical correlates (e.g., be-
havioral phenotypes), family history, treatment response, and developmental course 
and outcome (Antshel et al. 2006). More recently, a “second standard” of validation 
has emerged in which researchers must not only establish validation by clinical 
description and epidemiological criteria, but also by the mechanisms underlying the 
disorder (e.g., candidate genes) and fundamental levels of knowledge about the eti-
ology of the disorder (Andreasen 1995). Limited studies have examined whether the 
same etiological factors contribute to the development of psychopathology among 
children with and without ID, although the little data that do exist further support 
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the similarity of the disorders among children with ID and typical development. 
More specifically, regarding ODD, there is some research to suggest that factors 
such as child temperament—specifically, negative emotionality and fearlessness—
and parent psychopathology contribute to oppositional and defiant behavior for 
children with and without ID (Christensen 2012). Additionally, research examining 
etiological factors related to ADHD in youth with ID have found similar patterns in 
terms of family history of ADHD, specific candidate genes, and neuropsychological 
deficits in predicting ADHD, regardless of whether the child has ID or not (Neece 
et al. 2012).

Further, there is a need for longitudinal research in order to better characterize 
the long-term outcomes of children with ID and comorbid psychopathology. For 
example, is the presence of ADHD associated with similar developmental conse-
quences, including challenges in family functioning (e.g., more negative parent-
ing behaviors, increased parenting stress, higher family conflict), social function-
ing (e.g., fewer friends, less reciprocal friendships, and peer rejection), and health 
outcomes (e.g., accident-proneness and injury) for children with and without ID? 
Regarding ODD, does this diagnosis confer the same risk for developing conduct 
disorder in children with ID as it does for typically developing children? Perhaps, 
the cognitive limitations of children with ID protect against future conduct prob-
lems by inhibiting the degree to which children with ODD are able to interact with 
peers or gain access to risky environments. Or might the intellectual challenges of 
this population place them at risk for greater conduct problems and increase the 
likelihood of negative outcomes such as incarceration and injury? Additional lon-
gitudinal research will help clinicians and investigators better determine prognoses 
for youth with ID and comorbid mental disorders.

With perhaps even more urgency, much research is needed in order to develop 
and examine the efficacy of treatments for these comorbid disorders in children 
with ID. Modifications made to traditional psychotherapy programs for typically 
developing children should be developed particularly for children with impaired 
cognitive functioning. Regarding cognitive behavioral therapy, it is often assumed 
that cognitive techniques would be less effective for these children, but it may be 
possible to utilize cognitive techniques with adjustments to help make techniques 
more concrete and utilize a range of modalities to help teach these concepts (e.g., 
incorporating visual, tactile, and/or motoric ways of engaging with the material) 
as seen for children with ASDs. Additionally, techniques to explain behavioral 
strategies to children and their families could be developed for children with ID, 
including the development of visual aids, interactive activities, and reminders to 
rehearse skills outside of session. Lastly, given the cognitive deficits within this 
sample, special efforts to help children with ID generalize skills outside of session 
should be made. Though the inclusion of family and caregiver involvement will 
likely be a large factor in this generalization, this assumption should be tested and 
validated. Additional strategies to generalize gains may include direct incorporation 
of treatment into children’s educational services (e.g., training teachers to provide 
encouragement and reinforcement for coping strategies in the school environment).
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Dual diagnosis is a highly significant problem for society. When ID is accompa-
nied by a mental disorder or maladaptive behaviors there is increased likelihood of 
many negative outcomes for individuals with ID, families of individuals with ID, 
and the broader agencies that serve individuals with ID and their families. There is 
a compelling case for continued basic research examining the etiology and associ-
ated consequences of dual diagnosis, which will ultimately inform interventions to 
treat these conditions.
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Introduction

People with intellectual disabilities (ID) experience higher rates of psychological 
and psychiatric difficulties compared to their non-disabled counterparts, and expe-
rience a similar range of psychological and psychiatric difficulties, although these 
may appear or be expressed in different ways. The evidence base for psychothera-
peutic interventions for people with ID who experience psychological or psychiatric 
difficulties is growing. There is encouraging evidence that a variety of psychothera-
peutic approaches can be effectively adapted to meet the needs of people with ID, 
and consequently can help improve their well-being and quality of life.

While people with ID still experience some marginalisation in accessing ser-
vices, there is a push towards the provision of generic, inclusive services delivered 
by staff who have the training and skills to meet their needs, as well as access to 
more specialised services for people with more complex needs. People with ID still 
experience some marginalisation on the research agenda, and more research of a 
variety of types is still required to inform our practice across the lifespan.

In this chapter I will focus on difficulties of anxiety, depression and severe men-
tal illness in this population, and I will focus on the ‘talking therapies’. I will rely 
on evidence-based practice, small-scale studies, case studies and practice-based 
evidence.

Mental Health, Psychological Well-being and ID

Identification of the number of people across the lifespan with ID and mental health 
difficulties is not straightforward due to issues of recognition, classification, service 
structure and provision and reporting, but it is widely accepted that this population 
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has a four- or fivefold increase in mental health difficulties compared to a non-
disabled population, with population-based studies reporting rates of between 30 
and 41 % (Lund 1985; Cooper et al. 2007, Smiley et al 2005, Enfield and Emerson 
2008, Emerson and Hatton 2007). People with ID are living much longer than in 
past times and, from the limited available data, the cost of meeting the mental health 
needs of older people with ID is significant (Strydom et al. 2010).

Nevertheless it remains unclear why people with ID experience higher rates of 
psychological and psychiatric distress. People with ID are not certainly immune to 
the stresses and strains of everyday life, and experience the same range of negative 
life events as people without ID (Hulbert-Williams et al. 2014). However, they may 
lack the range of adaptive psychological coping strategies and supports to cope with 
such life events (Bicknell1983, Taylor et al. 2008). People with ID are also at greater 
risk than their non-disabled counterparts of experiences of abuse and trauma (Peck-
ham et al. 2007, Robinson 2013) and such experiences are likely to be implicative 
in the development of a range of psychological and psychiatric disorders, including 
contributing to the development of disability or secondary handicap (Sinason 1992, 
Frankish 2013). While there is little evidence to show changes in the prevalence of 
psychological and psychiatric disorders at particular points over the life course, the 
clinical view is that, just as for people without ID, people with ID are particularly 
at risk for the development of difficulties at points of transition or crisis, such as 
changing school, moving from school to college, moving from living within a fam-
ily unit to living in a more independent setting, changing jobs and being bereaved.

Service transitions between child and adult services are usually based on chrono-
logical age and do not take account of the person’s developmental readiness to make 
the transition, which can lead to young people who are unready and poorly equipped 
to negotiate adult services falling through the service net. In the UK, recent govern-
ment legislation on meeting the needs of children and young people with special 
educational needs and disabilities (2014) has extended the role of educational pro-
vision up until the age of 25, which is likely to be very helpful in reducing some of 
these transitional difficulties.

In exploring the possible causes and links to poor mental health, Cooper et al 
(2007) found that poor mental health was associated with experiencing more life 
events, being of female gender, was linked to type of support received, being of 
lower ability, having more professional consultations, to smoking, to incontinence, 
to not having severe physical difficulties and to being mobile. They found no as-
sociation with living in an area of deprivation, occupation, communication impair-
ment, epilepsy, hearing impairment or previous institutional residence.

It is interesting to consider this alongside the work of researchers such as Em-
erson (e.g. 2007, 2012) who have highlighted the complex and important links be-
tween indices of deprivation, ethnicity and ID for both children and adults with ID. 
There is not scope in this chapter to explore social and political factors that affect 
diagnostic classification and rates but it is important to note that social, cultural and 
political factors may well affect the recognition of psychological difficulties in an 
ID population and the resources available to meet the needs of the population.
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Little is written about the issues facing the growing population of older people 
with ID. It is clear that they may not share some of the experiences of people who 
are facing retirement after a lifetime in employment, but are just as likely to experi-
ence other life events, such as moving to different places to live or bereavement.

Tools Used to Make a Diagnosis of Mental Health Difficulties 
in an ID Population

The way in which people with IDs have been viewed by non-disabled counterparts 
has changed dramatically over the past century. The way in which the needs of peo-
ple with IDs are assessed and diagnosed has therefore also undergone significant 
changes. People with ID do not present to services in the same way as their peers 
and, especially for people with moderate, severe and profound ID, it is incumbent 
on the clinicians to closely observe aspects of behaviour and emotion that help elu-
cidate the person’s difficulties.

The rates of diagnoses are greatly influenced by tools used with people with 
ID. For example, Cooper et al (2007) compared different classificatory criteria and 
found a point prevalence of 40.9 % for clinically made diagnoses (i.e. those made 
by clinicians), 35.2 % for diagnoses made using the DC-LD, 16.6 % for diagno-
ses made using the ICD-10-DCR and 15.7 % using the DSM-IV-TR. They suggest 
therefore that using diagnostic classificatory systems that are not specifically tai-
lored to the needs and presentations of people with ID can lead to an undercount-
ing of their difficulties. Perez-Achiaga et al (2009) undertook a systematic review 
of the ways in which affective disorders were diagnosed in people with ID. They 
concluded that further research was required with people with ID to ensure that both 
cognitive and behavioural symptoms could be both assessed and monitored during 
therapeutic interventions.

In exploring the utility of ID-specific screening tools, Rojahan et al (2012) have 
tested the psychometric properties of the Behavior Problems Inventory-01 (BPI-
01), an informant-based behaviour rating instrument for ID with 49 items and three 
sub-scales: self-injurious behaviour, stereotyped behaviour and aggressive/destruc-
tive behaviour, as well as the Behavior Problems Inventory-Short Form (BPI-S). 
They report that both BPI versions were found to be equally sound psychometri-
cally and can be endorsed for future use and suggest that the BPI-S is a useful 
alternative to the BPI-01, especially for research and evaluation purposes involving 
groups of individuals (Rojahan et al 2012a, b). They conclude that further research 
is required to further test the utility of the measures.

In exploring concordance between multi-trait measures of mental health, Beail 
et al (2013) administered one measure to informants—the Mini-Psychiatric Assess-
ment Schedule for Adults who have developmental disabilities, and one self-report 
measure, the Brief Symptom Inventory. Results indicated good concordance be-
tween the measures but, as with other multi-trait measures, they did not demonstrate 
appropriate specificity for particular disorders.
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People with severe or profound ID cannot report their own mood and feelings 
and so staff have to rely on careful observation to assess these. Vos et al (2013) 
used an observational scale developed by Petry and Moes (2006). They found that it 
was possible to distinguish between mood and emotion, and that each aspect could 
give specific information about a person’s affect. Although their findings have some 
limitations, it is suggested that their finding of diminished emotional reactions to-
wards positive stimuli could potentially identify decreased mood and a potential 
depressive episode.

There are few measures which have been specifically developed to assess the 
psychological needs of people with ID following significant life events. One mea-
sure in the early stages of development is the Bereavement Needs Assessment Tool 
(BNAT; Blackman 2008), a nine-domain tool designed to ensure that all aspects of 
responses to bereavement, both pre- and post-bereavement, can be considered. The 
tool covers the following domains: emotional responses, cognitive understanding, 
social responses, social impact, physical lifestyle, continuing relationship with the 
deceased, changes in functioning, spiritual and changes in identity and comprises a 
list of questions that accompany each domain. Further work is needed on this and 
other measures to ensure that clinicians have robust tools to help them assess people 
with ID who experience significant life events and losses.

Overall, issues such as the diagnostic tools that are used together with the ways 
in which services for people with IDs are often separated off from general psy-
chological and psychiatric services, serve to make identification and recording of 
difficulties very complicated. This may be more so for people with mild ID, whose 
needs might more often be met within generic services. This is likely to be less so 
for people with moderate and severe ID who are usually known to local child or 
adult ID services across the lifespan.

Affective Disorders

Depression is the most common disorder of mood and is an episodic disorder 
characterised by low mood, loss of interest in usual activities and most of the fol-
lowing symptoms: psychomotor retardation or agitation, fatigue, low self-esteem, 
pessimism, inappropriate excessive guilt, suicidal ideation, impaired concentration 
and sleep and appetite disturbance (American Psychiatric Association 2000; WHO 
1992). Dysthymia does not have the episodic quality that is seen in depression and 
is a persistent disorder characterised by low mood and at least two of the other 
symptoms of major depression.

Bipolar affective disorder is diagnosed when a patient experiences two or more 
episodes of significant disturbance of mood or activity levels, sometimes an eleva-
tion or increase in mood and at other times a lowering of these. Mania is considered 
when there is an elevation of mood and/or activity levels without a related lowering 
of those levels. Bi-polar affective disorder is considered to be a highly heritable 
condition, and is often reported to be the most heritable of the psychiatric conditions 
(Cradock and Sklar 2013).
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The prevalence of affective disorders in people with ID is higher than in the gen-
eral population. The point prevalence of a major depressive illness in people with 
ID is between 2 and 7 %, which means that depression can be twice as common in 
this group as in the general population (Prasher 1999, Cooper et al 2007, Bhaumik 
2011).

In their study of those recruited to the 1946 British cohort study, Richards et al 
(1997) reported that having an ID was associated with a fourfold increase in risk of 
affective disorder, which was not accounted for by social and material disadvantage 
or by medical disorder. They concluded that having an ID was strongly associated 
with risk of affective disorder, persisting well into midlife. This contrasts with later 
findings by Colishaw et al (2004), who found that social disadvantage, and to a 
lesser extent physical health problems, contributed strongly to the increased risk for 
depressed mood at age 43 years in a cohort of people with ID.

There is some evidence that people with ID are at greater risk for mania than 
people without ID, and Deb et al (2001) found a prevalence of 2.2 % of mania 
or hypomania in their ID population. In exploring issues of diagnosis of mania in 
people with severe or profound ID, Matson et al (2007) found that problems of sleep 
and psychomotor agitation should alert clinicians that further assessment of bipolar 
symptomatology is warranted. They suggest that focusing on observable behaviours 
based on Diagnostic and Statistical Manual of Mental Disorder-IV criteria can be 
useful in formulating a diagnosis of bipolar disorder in persons with ID.

There has been some concern that symptoms of affective disorders have not been 
sufficiently recognised in people with ID. Tsiouris et al (2013) reported an increase 
over time in the use of antidepressant medication with people with ID, compared 
with previous reports of use, which they thought might positively indicate the in-
creased recognition and diagnosis of depression in people with ID over the past 
decades.

There have been reports of episodic mood changes in people with ID over many 
decades. Because reports of symptoms frequently do not meet the full diagnostic 
criteria for a diagnosis of bi-polar affective disorder, yet look similar, these patients 
are often referred to as having unstable mood disorder (Verhoeven and Tuinier 
2001). Case reports highlight how carefully patients with rapid cycling mood, and 
presenting with challenging behaviour, need to be observed (Olubokun and Menon 
2004), and how treatment with antipsychotic medication can give rise to obses-
sive–compulsive symptoms (Ulhaq and Abba-Aji 2012) and dysphagia (Vohra and 
Patterson 2011) in people with severe ID.

Anxiety Disorders

Anxiety disorders include generalised anxiety, panic disorders, simple phobias, 
social phobias, obsessive–compulsive disorder and post-traumatic stress disorder 
(DSM-IV-TR, American Psychiatric Association 2000, World Health Organisation 
1992). Anxiety disorders are the most prevalent type of psychiatric disorders in 
general populations, with studies reporting prevalence between 4 and 8 %, and may 
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be even more common among people with ID. For example Deb et al (2001) re-
ported that up to 7.8 % of their sample showed an anxiety disorder. A recent UK 
population-based study by Reid et al. (2011) explored the point prevalence of anxi-
ety in a group of over 1,000 adults with ID and found 3.8 % of the cohort to have an 
anxiety disorder, with generalised anxiety being the most common (1.7 %) followed 
by agoraphobia (0.7 %). The presence of recent life events and a lack of employ-
ment were independently associated with having an anxiety disorder. History of 
being a long-term hospital resident was independently associated with not having 
an anxiety disorder.

Phobias

A phobia is an irrational or excessive fear of an object or a situation. There is gen-
eral acceptance that simple phobias may be more prevalent in an ID population than 
in the general population, but little solid prevalence data are available (see Jennett 
and Hagopian 2008).

Post-traumatic Stress Disorder

Post-traumatic stress disorder is a common outcome for people who have experi-
enced highly stressful or life-threatening events or abuse, with a prevalence rate of 
5–10 % in the general population. It comprises symptoms of re-experiencing the 
traumatic incident in the form of recurrent and distressing recollections of the event 
including intrusive images, nightmares and flashbacks, symptoms of avoidance and 
of arousal.

There appears to be a link between being of lower cognitive ability and the de-
velopment of PTSD (McNally et al 1995, Macklin et al 1998), but clinical experi-
ence suggests that there may in fact be a variety of resiliency factors such as coping 
skills and patterns of support for the person who has experienced the trauma rather 
than level of cognitive ability that is the determining factor.

Mevissen et al (2010) highlight the difficulties in getting prevalence data, given 
that there are no reliable and valid instruments for assessing PTSD in this popula-
tion. They note the need for further work in this area. Bakken et al (2014) presented 
a series of five case studies in which they described their patients with ID who had 
experienced highly traumatic events and who met the criteria for PTSD.

In one of the few studies to elucidate the psychological consequences of abuse 
for people with severe ID, Rowsell et al (2013) used a repeated measures design 
to interview carers of people with severe ID about their psychological response to 
experiences of abuse. They found marked increases in the frequency and severity 
of a range of emotional, physiological and behavioural symptoms of psychological 
distress in men and women with severe intellectual disabilities following alleged 
abuse. Over time, there was some alleviation in the victims’ difficulties, but up to 2 
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years after the abuse (at the end point of the study) their psychological functioning 
remained severely compromised.

Obsessive–Compulsive Disorder

Obsessive–compulsive disorder is characterised by intrusive thoughts, images or 
ideas, and the engagement in repetitive, apparently nonfunctional overt and covert 
behaviour to neutralise the obsessions, or in response to rigid rules (DSM-IV-TF, 
American Psychiatric Association 2000). Given this range of symptomatology, it 
is often difficult for people with ID to describe their symptoms or indeed those as-
sessing them to elucidate the range of symptoms, hence a definitive diagnosis can 
be hard to make. Clinically, therefore, people are often described as having obses-
sive–compulsive behaviours that require intervention.

Severe Mental Illness

People with ID are at three to five times greater risk for the development of a psy-
chotic illness than the general population (Cooper et al 2007, Morgan et al 2008), 
with reported prevalence rates of schizophrenia between 2.6 and 6.5 %, respectively 
(Corbett 1979, Lund 1985). Most of the existing literature on psychosis focuses 
on people with mild ID, due to the complexity of making a confident diagnosis in 
people with moderate or severe ID (Varghese and Banerjee 2011). As Morgan et al 
(2008) point out, accurate assessments of the rates of comorbidity are negatively 
affected by frequent disconnection of services for people with mental illness and 
those for people with ID.

The aetiology of severe mental illness is unclear, but evidence increasingly sug-
gests a common, perhaps neurodevelopmental pathogenesis (Morgan et al 2008). 
From their Australian population-based research, Morgan et al (2008) found that 
depending on birth cohort, 37–52 % of those with intellectual disability had co-
occurring schizophrenia.

These results contrast with those obtained by Bhaumik et al (2008) in a UK-
based study of people using ID services, in which they reported that 2.2 % were 
diagnosed with schizophrenia and 1.8 % with other psychotic disorders. They noted 
a gender difference, in that men were more likely to have a diagnosis of autistic 
spectrum disorder, behaviour disorder or other psychiatric disorders, and women 
were more likely to have a diagnosis of schizophrenia, depression or organic dis-
order. They hypothesise that this may reflect service use patterns, rather than any 
‘real’ difference in the rates of the conditions between men and women.

There has been a long-standing concern that even though the rates of severe 
mental illness are higher for people with ID than in the general population there 
has been an overuse of antipsychotic medication, essentially to address behavioural 
rather than psychiatric issues. In a recent paper by Tsiouris et al (2013), medication 
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prescription for over 4,000 adults with ID was assessed. They found that 58 % of 
those in the study were receiving one or more antipsychotropic medications, and 
45 % were receiving antipsychotic medications. While the authors noted that pre-
scription of medication was still too high, given the likely rates of psychosis and 
schizophrenia within the sample, they noted that there had been a reduction in the 
prescription of antipsychotic medications relative to other studies, and seemingly 
better evidence-based prescribing on the basis of the treatment of diagnosable psy-
chiatric disorders. They conclude that practitioners now seem to be using psycho-
tropics primarily to treat diagnosed psychiatric disorders and not just to control 
aggressive behaviour, so indicating that an evidence-based practice of psychiatry is 
playing an increasing role in the ID population.

In a UK-based case-note audit of the records of 910 people with ID known to 
local ID services, 28 % were found to have a dual diagnosis of psychosis and ID, 
with 40 % of these showing moderately severe psychotic symptoms (Varghese and 
Banerjee 2011). Of those receiving treatment, 25 % were described as treatment-re-
sistant. The authors note that in view of the diagnostic difficulties often encountered 
in patients with ID and psychosis, the use of symptom rating and drug-related side 
effect checklists can be a useful supplement to clinical assessments, given the dif-
ficulties that people with ID may have in describing or effectively communicating 
their psychological distress, and given that communications can easily be misunder-
stood as challenging behaviour.

While in the UK there are guidelines for the treatment of psychosis and schizo-
phrenia (NICE 2014), these do not specifically address the needs of people with ID, 
and further work is needed to describe the ways in which psychotic illnesses pres-
ent, including the atypical ways, for people with ID.

Psychotherapeutic Interventions for People with ID

Despite policy stating that people with ID are entitled to receive the same services 
as people without ID (Valuing People 2001, Valuing People Now 2009), psycho-
logical interventions for people with ID are still not widely available. However, the 
‘therapeutic disdain’ that has influenced the lack of provision of psychotherapeutic 
interventions for people with ID across geography and time (see Taylor et al 2008) 
is reducing, and there are pockets of good practice and good research in support of 
psychotherapeutic services for people with ID.

Clinical Considerations

For young people and adults with ID, it is rarely the person with ID who makes 
an active decision to seek out psychotherapeutic support. It is therefore important 
to assess both the referred patient’s understanding of the referral together with the 
understandings and meaning of the referral to those in the referring system.
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Most often, meeting with the network of concern prior to meeting with the re-
ferred person (assuming that consent has been gained to share information) can be 
most useful in understanding the context of the referral, including the questions of 
why now and why here.

It is also important to have a clear and regularly reviewed understanding of the 
capacity of the referred person to play a part in making decisions about the care they 
receive. In line with outcome-oriented practices, clarification of goals and desired 
outcomes between referrer and treatment provider is important. A patient’s ability to 
engage with a therapeutic intervention is complex and based on many factors—this 
applies just as much to an ID population as to a non-ID population. Bhaumik (2011) 
notes that there is little available evidence regarding how to motivate people to en-
gage in psychotherapeutic interventions.

Behavioural interventions have been used over many years to help people with 
ID manage symptoms of distress or behaviour that is challenging. Sturmey and Dib-
ben (2014) provide a thorough review of the evidence-based literature, i.e. studies 
that meet Chambless and Hollon’s (1998) criteria for evidence-based practice. They 
highlight that there is much to be done in developing the evidence base for psycho-
therapeutic interventions for people with ID for many symptoms of psychological 
distress. A broader view of practice-based evidence and evidence-based practice has 
been selected in reviewing the literature described below.

Cognitive Behavioural Interventions for Symptoms of Anxiety, 
Depression and PTSD

Cognitive-behavioural therapy (CBT) includes approaches that fall within the realm 
of learning theory. The treatment method assumes that psychological problems are 
learned and maintained by cognitive and behavioural social learning processes. The 
goal of CBT is to resolve the presenting problem. A strong and collaborative thera-
peutic relationship is required for effective treatment.

CBT has received a great deal of research attention and has a strong evidence 
base. It is currently seen as the treatment of choice for people who experience symp-
toms of anxiety and depression. The CBT model underpins IAPT services that are 
increasingly provided in the UK (NICE 2014). Evidence of the benefits of CBT 
with an ID population is gradually accumulating, and a number of studies have 
focussed on how CBT interventions can be adapted to meet the needs of an ID 
population (e.g. Hassiotis et al 2011).

A number of case studies have been published that show that CBT can be ef-
fective in treating symptoms of anxiety and depression. A number of these studies 
have been completed with forensic populations in secure units (Sturmey et al 2004, 
Taylor et al 2010), but there are also studies that have been completed with a com-
munity population (Willner et al 2002).

Lindsay et al (1997) reported on a small trial of 12 patients who received a modi-
fied CBT intervention, compared to a wait list control group. Following interven-
tion, the CBT group was reported to be significantly improved when compared with 
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the control group on the global severity index scale of the Brief Symptom Inven-
tory, and these gains were found to be maintained at follow-up.

CBT and Anger

Many people with ID find it very difficult to control their anger, often as a result of 
trying to manage complicated negative feelings as a result of experiences of abuse, 
frustration or anxiety. In their systematic review and meta-analysis (2013) Nicoll 
et al reviewed 12 studies published since 1999 and reported large uncontrolled ef-
fect sizes for treatment of anger in people with ID, but urged caution due to low 
sample sizes, and noted the need for further high-quality research in the area.

Willner (2005) reviewed eight studies evaluating psychotherapeutic interven-
tions to people with ID. All of these studies showed significant improvements on 
outcome measures for those in treatment, conditions that were maintained at 3 to 
12-month follow-up. With the exception of one controlled study of CBT for depres-
sion that yielded very positive outcomes (McCabe et al. 2006), anger research has 
provided the strongest evidence that CBT can be effective with people with intel-
lectual disabilities.

A CBT group intervention programme designed to reduce inappropriately ex-
pressed anger in people with ID was not only successful in significantly reducing 
levels of anger, but also levels of depression (Rose et al. 2000). In this study the 
use of CBT techniques applied within a problem-solving framework was found to 
encourage a sense of self-regulation among the participants.

Lindsay et al (2014) developed a trans-diagnostic manual for use with people 
with ID and in testing this with 12 participants, compared to wait-list control data, 
found that the CBT group made significant improvements compared with the con-
trol group on the GSI scale of the BSI, and showed significant improvements on 
all scales except the depression scale of the BSI from pre- to posttreatment. They 
suggest that it is therefore possible to treat a range of symptoms and psychiatric 
diagnoses with a general trans-diagnostic CBT manual.

Although there is very little published literature, clinical practice suggests that 
the use of a CBT approach to treat simple phobias can be very effective. In one 
published case study, Newman and Adams (2004) describe the use of systematic 
desensitisation with relaxation and modelling to help a teenage boy with a moderate 
ID address his fear of dogs. They report that after 28 sessions the boy was able to 
manage both his behaviour and anxiety level when in contact with loose, unfamiliar 
dogs.

Group CBT Interventions

McCabe et al ((2006)) conducted a group intervention with 34 people with ID who 
showed clinical depression or who seemed at risk for the development of symptoms 
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of clinical depression. The group programme was designed to enhance social skills, 
promote participation in social activities, identify and change negative cognitions 
and somatic complaints. A group format was deemed to be beneficial as participants 
were able to practise skills with peers and operate within a social environment where 
trust and respect for others could be experienced. They found that participation in 
the intervention programme had a significant impact on depressive symptoms and 
other psychosocial variables. The results indicated that the treatment group had sig-
nificantly lower depression scores after completing the intervention programme. 
The treatment group also experienced an increase in social comparison scores when 
compared to the control group which did not complete the programme. At 3-month 
follow-up, there were no significant changes from the assessment scores at posttest, 
which would indicate that these positive changes were sustained over time.

Marwood and Hewitt (2013) describe a six-session group CBT programme for 
people with ID who struggled with anxiety. Using a mixed-methods approach, they 
reported that the group intervention was effective in treating anxiety in the eight 
group participants, and also improved quality of life for the participants. They high-
light some of the complex issues in running a group for people with ID, some of 
which are similar to groups for people without ID (for example participants not 
liking each other, age difference between group members) and some of which were 
specific to this participant group (for example the wide range of cognitive ability of 
the participants).

Peckham et al (2007) ran a group for women with ID who had experienced sex-
ual abuse. The group lasted for 20 sessions and involved three stages, establishing 
relationships and the therapeutic alliance, psychoeducation and helping reprocess 
the trauma. The group was reported to lead to a reduction in symptoms of depres-
sion, self-harm and trauma as well as increased awareness of sexual abuse, and 
helped both the women and their carers move on with their lives.

Staff Views on CBT Interventions

Linking to the issue of therapeutic disdain, Stenfert et al (2013) explored staff ex-
pectations and views of CBT for people with ID. In their qualitative study, thematic 
analysis of interviews with a small group ( n = 11) of staff suggested that prior to the 
intervention, staff did not perceive CBT as a long-term solution for psychological 
problems, had little knowledge of CBT and did not feel included in the process. 
These views shifted over the course of the intervention and, following the interven-
tion, staff reported improved psychological well-being for their service user and a 
wish for longer term involvement of the therapist. Stenfert et al highlight the impor-
tance of working with the wider professional system around the client and negotiat-
ing issues of confidentiality and the sharing of information in a way that supports 
the service users’ well-being.

Willner et al (2013) reported on a group-based 12-week CBT intervention de-
livered by care staff in day services for people with ID. A total of 179 participants 
took part. The intervention was found to have only a small, nonsignificant effect on 
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participants’ own reports of anger, but keyworker ratings were significantly lower, 
as were participant ratings on other measures. Both participants and keyworkers re-
ported greater usage of anger coping skills, and professionals reported lower levels 
of challenging behaviour.

EMDR and PTSD

Eye movement desensitization and reprocessing (EMDR) (Shapiro 1995) is a treat-
ment designed to alleviate symptoms of trauma. In this intervention, patients are 
asked to bring to mind an image of the distressing or disturbing image, thought or 
feeling associated with their memory of the trauma while tracking the clinician’s 
moving finger with their eyes, or while the clinician taps on each side of the body. 
EMDR is a well-researched intervention and many studies highlight its utility for 
symptoms of both single and multiple traumas (Shaprio 2012).

Mevissen et al (2010) note that a range of commonly used treatments for PTSD 
has been described with people with ID (CBT, EMDR and psychodynamic-based 
treatments) and that these case studies suggest positive treatment effects. They high-
light the importance of developing good diagnostic instruments to support further 
research and treatment. In an effort to add to the very small body of literature, 2011 
Mevissen et al published a case study series in which they described the treatment 
of four people with ID using EMDR. They reported positive gains from the treat-
ment that was maintained at follow-up. They described how the EMDR intervention 
could be individually adapted to meet the particular needs of people with ID, often 
using paradigms designed for use with children.

Clinical experience suggests that people with ID struggle more with the cogni-
tive aspects of EMDR, such as selecting specific negative and positive cognitions, 
but that they can easily access the affective component of the intervention. A modi-
fied storytelling approach, such that reported for use in younger children (see Lovett 
1999), has been found to be particularly helpful in working with young adults with 
ID who have experienced single trauma.

Systemic Interventions

Family therapy, also known as systemic psychotherapy, works to help families de-
velop an understanding of the challenges they face in a relational context and aims 
to develop alternative ways of thinking, feeling and acting in relation to difficulties 
faced. Including a person with an ID in a meaningful way often involves working 
at a slower pace, and can involve active monitoring of language and close atten-
tion to the fit between the language used by the therapist, and indeed other family 
members, with the ways of understanding of the person with ID. It can also involve 
working at the level of examples, using drawings, photos or videos and providing 
more sessions than might usually be offered in an episode of care (see Baum and 
Lynggaard 2006).
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The joy and burden of caring for a person with ID most often falls to close family 
members. This can place a great strain on family members, as they are required to 
provide information on the well-being of their relative in a way that is not expected 
for people without ID (Varghese and Banerjee 2011), and the burden of care can be 
particularly stressful for parents as they get older (Cairns et al 2013), as they start to 
think about their own end-of-life issues, and worry about who will meet the needs 
of their child when they no longer can.

Over the past 15 years, an increasing amount of attention has been paid to the 
benefits of using family therapy and a systems perspective to address the relational 
issues associated with living with or caring for a person with ID, and a number of 
reviews and case studies have been published (e.g. Lynggaard and Scior (2002) 
Purdy 2012, Baum and Lynngaard 2006, Hill-Weld 2011). Despite this, there have 
to date been few formal research studies assessing efficacy. Case-study research 
has shown that a systemic approach can be effective for people with ID not only in 
working with them and their families, but also with them and their paid supporters 
(Haydon-Laurelut and Nunkoosing 2010).

Mindfulness

There is a wealth of recent evidence supporting the use of mindfulness to alleviate 
symptoms of anxiety and depression. There is a small amount of published evidence 
to suggest that people with ID can derive benefit from attending a mindfulness-
based stress reduction group (Charman and Mitchell 2013). In this small study, the 
authors found that the mindfulness approach was experienced as helpful by their 
six participants and that participants valued the opportunity to talk to other people 
about their experiences.

In a study using mindfulness-based cognitive therapy, Idusohan-Moizer et al 
(2013) reported an improvement in participants’ experiences of anxiety, depression, 
self-compassion and compassion for others following participation in the group. 
They reported that gains were maintained at 6-week follow-up.

As therapeutic techniques evolve, it is vital to include people with ID in studies 
of all aspects of the psychotherapeutic process, to explore what is similar and what 
is different about the intervention, the way in which it needs to be delivered and the 
ways in which outcomes and progress can most usefully be monitored.

Psychodynamic Interventions

Psychodynamic psychotherapy refers to a range of treatments based on psycho-
analytic concepts and methods (Shedler 2010). Blagys and Hilsenroth (2000) sug-
gested that psychodynamic psychotherapies most usually involve: a focus on affect 
and expression of emotion; exploration of attempts to avoid distressing thoughts 
and feelings; identification of recurring themes and patterns; discussion of past 
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experience; a focus on interpersonal relations; a focus on the therapeutic relation-
ship; and an exploration of fantasy life (see Shedler 2010).

Practice-based evidence and case-study research has shown benefits of psycho-
dynamic psychotherapy for adults across the ability spectrum in improving reduc-
ing psychological symptoms and improving a variety of aspects of emotional and 
psychological functioning, including self-esteem and emotional intelligence (Sina-
son 1992, Beail et al 1996, MacDonald et al 2003, Simpson and Miller 2005, Salva-
dori and Jackson 2009, Alim 2010). However, few well-validated research studies 
have been conducted. This leads writers such as Flynn (2012) to argue that these 
approaches continue to be offered on the basis of opinion rather than evidence.

Jackson and Beail (2013) thoroughly reviewed the literature regarding psycho-
dynamic psychotherapeutic interventions with people with ID over the past 30 
years. They noted a paucity of descriptive practice in the literature, particularly in 
relation to how practitioners formulated the information gathered from the patient 
into an interpretation.

In exploring the effectiveness of psychodynamic psychotherapy, Beail et al 
(2007) explored the dose– effect relationships in adults receiving psychodynamic 
psychotherapy. They reported that the greatest impact was achieved within the first 
eight sessions, comparable to findings with non-disabled patients.

In a further study, Newman and Beail (2010) explored defence mechanisms 
used by patients with ID, and found that patients used a wide range of defences. 
In contrast to their previous findings, they did not find that patients experienced 
significant change within the first eight sessions, and did not find that patients’ de-
fence mechanisms shifted over the course of the sessions. As well as raising some 
methodological issues, they argued that further work was needed to examine the 
relationship between anxiety, defence and the hidden content as formulated in psy-
chodynamic interventions and the impact of therapists’ interventions.

Common Factors Approach to the Evaluations of Therapeutic 
Interventions

The work on common factors within psychotherapeutic research highlights the im-
portance of non-modality specific factors on the outcome of interventions (Duncan 
et al 2010, Laska et al. 2013). While little common factors analysis has been un-
dertaken with an ID population, it seems highly likely that there will be parallels 
with other psychotherapy research, where qualities of the therapeutic relationship 
are as important as are specific aspects of intervention. Further research is therefore 
needed both on the process of psychotherapy with people with ID as well as the 
contribution of specific elements of particular modalities. Issues such as staff con-
fidence and competence in delivering services to an ID population are likely to be 
particularly important variables.
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Conclusions

An increasing evidence base shows that people with ID can and do make use of 
psychotherapeutic interventions to address emotional and mental health difficulties 
(Beail et al 2005, Nicoll et al 2013, Willner et al 2006). In any form of psychothera-
peutic intervention, the ‘fit’ or relationship between therapist and patient is the key 
to progress. When working with people with ID an important part of the therapeutic 
relationship rests on the ability to the therapist to ‘meet’ the patient in a way that 
enables the patient to access the therapists’ ideas and questions.

Therefore, all forms of psychotherapeutic intervention need to be modified ac-
cording to the specific needs and profile of the patient. This is particularly important 
given that there is no clear evidence of a straightforward relationship between as-
pects of intellectual functioning, or indeed overall IQ and treatment efficacy.

Within UK health services, there is a movement for people with ID to receive 
the same access to services and indeed to access the same services as people with-
out ID. People with mild ID or intellectual abilities falling above 50 may well be 
able to make effective use of psychotherapeutic interventions, as delivered in the 
mainstream or the specialist setting, and further evaluation of the strengths and 
difficulties of services being delivered in each setting would be helpful in future 
service planning and delivery and indeed regarding staff training. Much more work 
is needed to explore whether and indeed how psychotherapeutic interventions can 
be of benefit to people with moderate or severe ID (Bhaumik et al 2011).

Access to psychotherapeutic interventions for people with ID remains more 
limited than for people without ID, which limits the size of the evidence base on 
clinically effective interventions and treatment approaches (Brown et al 2011). As 
evidence for CBT interventions, both individual and group-wise, grows, it is also 
important to investigate whether and how other interventions that have a good deal 
of practice-based evidence to recommend them, such as cognitive analytic therapy 
(Lloyd and Clayton 2013) and dialectical behaviour therapy (Lew 2011, Sakdalan 
et al 2010), can be of use.

Further, it will be important to expand the research knowledge regarding the 
utility of psychotherapeutic interventions for people with ID with a range of other 
difficulties. For example, given the wealth of research highlighting the benefit of 
a CBT approach to people who experience chronic pain, McManus et al (2014) 
report a pilot study using CBT with five patients with ID who experienced chronic 
pain. They reported that the patients made good progress in some areas, but that the 
gains made were not maintained at follow-up. They concluded that further work 
with larger populations was needed to elucidate how to achieve lasting gains using 
a CBT approach to pain management with people with mild ID.

There is an increasing evidence base for the open dialogue approach in inter-
vening with people who have severe psychiatric difficulties. This approach is a 
language-based, community and family-based approach to severe psychiatric crises 
and conditions developed in Western Lapland to treat people with first-time psy-
chosis. Little work has to date been published involving people with ID who have 
been treated using the open dialogue approach (Seikkula and Alakare 2014). Given 
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the importance of the network of care and support around a person with an ID it is 
likely that the open dialogue approach has much to offer people with ID with severe 
mental health problems.

People with ID are diagnosed as having personality disorders (see for example 
Alexander et al 2012; Taylor and Novaco 2013; Turygin et al 2014) and further re-
search needs to be conducted on how efficacious interventions for people of average 
cognitive ability might need to be modified for people with mild or even moderate 
ID. Issues of how to facilitate the development of mentalisation-based skills seem 
particularly relevant.

What kinds of Research Are Needed: Evidence-Based Practice 
and Practice-Based Evidence

Good quality research of all kinds will be invaluable in maintaining existing ser-
vices and in developing effective, efficient and indeed cost-effective services for 
people with ID (Bhaumik 2011). Much of the existing research on psychothera-
peutic interventions for people with ID does not meet the rigorous standards of the 
randomised-controlled trial. The presence of ID has often been used as exclusion 
criteria for entry to large-scale research trials (Royal College of Psychiatrists 2004), 
and this has contributed to the paucity of research produced.

More research using a variety of quantitative and qualitative paradigms is there-
fore needed. While traditional, quantitative and modernist research paradigms can 
be very useful, and indeed can provide persuasive evidence for commissioners of 
services, there is a strong move towards more emancipatory paradigms, which ac-
knowledge the politics of research, involving people with disabilities at all stages 
of the planning and doing process, addressing the power imbalance inherent in the 
research endeavour, and focussing on contextual factors and strengths and coping 
skills of people with disabilities. Such research data are gaining increasing currency 
with policymakers, and can be just as useful as quantitative data in influencing the 
shape of clinical practice and services. The transformative paradigm, which focuses 
on exploring dimensions of diversity, respectfully working in partnership between 
researcher and participant, exploring resilience and strengths as well as challenges, 
and explicitly attempting to acknowledge oppressive structures (Mertens 2011), is a 
particularly helpful paradigm to use with people with ID.

It is also important that service users are asked to give feedback about how 
they have found the services offered to them (Valuing People Now, Department of 
Health 2009). McMahon et al (2014) have recently completed a qualitative study 
to explore the views of service users with ID following attendance at a CBT group 
programme to address difficulties with anger. Service users were reported to be able 
to give valuable feedback on how they had enjoyed the group and found it effective. 
Further themes of the interviews included ‘the importance of relationships’, ‘a new 
me’, ‘new and improved relationships’, ‘presenting myself in a positive light’ and 
‘what the group didn’t change’.
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Using a similar methodology, Anslow(2014)) interviewed people with ID who 
had taken part in family therapy sessions with family members. They used a vari-
ety of strategies to support the participants to give feedback on their experiences, 
including DVD-assisted recall of the family therapy session, and also held a focus 
group for staff. They reported themes of ‘therapists’focus on strengths and difficul-
ties’, ‘differences in metacognition’, ‘finding a voice in therapy’, ‘frustration with 
the outcome of therapy’ and ‘managing an unusual experience’, and concluded that 
the study had illuminated useful practice tips for the conduct of family therapy with 
people with ID.

In their study of the experiences of patients with ID who had received long-term 
psychodynamic psychotherapy, Merriman and Beail (2009) found that service us-
ers reported feeling positive towards their therapist and therapy in general. Positive 
changes were felt to have been made in both behaviour and emotions. This work 
was then extended in a further study by Khan and Beail (2013), who explored the 
views of service users who had received a variety of types of therapeutic interven-
tion. They reported that, overall, service users were highly satisfied with the psy-
chological therapy offered, and felt benefit from attending. They further reported 
that the qualitative responses in the study highlighted how appropriate adaptation 
of therapy especially in terms of communication contributes to satisfaction or dis-
satisfaction with therapy. Overall, there is a good deal of evidence to suggest that 
people with ID who use psychotherapeutic services are well able to give feedback 
on their experiences. This can make a valuable contribution to service development 
and indeed can inform staff training.

Clinical Implications for Providing Therapeutic Interventions 
for People with ID

A treatment approach informed by the current evidence base in the context of a 
careful formulation of the needs of the individual is most helpful, where services 
addressing the biological, social, psychological and developmental aspects of a 
person’s presentation are coordinated and integrated, with the overall aim not on 
symptoms reduction and quick solutions, but on restoring a person’s well-being in 
the long term (Dosen (2007), Tsiouris 2010, Stenfert Kroze et al 2014) and improv-
ing their felt sense of quality of life.

As well as continuing to develop the increasing evidence for and availability of 
psychotherapeutic interventions, prevention of mental health problems and the pro-
motion of positive psychological well-being should be a key focus for all involved 
in caring for and in providing services to people with intellectual disability.

Furthermore, individual, family and systems-based interventions for people with 
ID need to be seen in the context of broader cultural and social progress to value 
people with as interwoven layers of intervention that can prevent mental health dif-
ficulties and promote positive well-being.
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Introduction

Oral consumption of food and drink is often viewed as one of the most basic be-
haviors in which people engage; it is ideally present immediately following birth 
and continues throughout the lifespan, with advancements in variety, volume, tex-
ture, and independence occurring following a developmental trajectory. However, 
for many children with intellectual and other developmental disabilities (ID/DD), 
this natural progression never commences or is disrupted. Some of these derail-
ments are not atypical, such as toddlers and other young children experiencing vary-
ing periods of “picky eating” (Mascola et al. 2010). However, there comes a point 
when these deviations from typical eating patterns are a concern, at which point a 
pediatric feeding disorder is diagnosed. According to the Diagnostic and Statisti-
cal Manual of Mental Disorders, Fifth Edition (American Psychiatric Association 
2013), a pediatric feeding disorder, now referred to as avoidant/restrictive food in-
take disorder, is diagnosed when an individual fails to consistently orally consume 
an adequate number of calories and amount of nutrients, which is associated with 
weight loss or lack of appropriate weight gain, nutritional deficiencies, dependence 
on enteral feedings or oral nutritional supplements, and/or interference with psy-
chosocial functioning. Though this leaves some room for interpretation, this diag-
nosis may ultimately be given for a variety of feeding concerns, including when an 
individual has a weight for height or body mass index below normal limits or that 
would be below normal limits without supplemental feedings (de Moor et al. 2007; 
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Farrell et al. 2001), consumes a limited variety of solid foods that do not represent 
a number of foods from all of the major food groups (Allison et al. 2012), is liquid 
dependent (Kelley et al. 2003), consumes only solids of a modified texture (Shore 
et al. 1998), and/or does not engage in developmentally appropriate self-feeding 
(Vaz et al. 2011). Additionally, these individuals often engage in refusal whenever 
nonpreferred foods/drinks are presented (Borrero et al. 2010; LaRue et al. 2011; 
Piazza et al. 2003a; Rivas et al. 2010; Wilder et al. 2005).

Although eating and drinking are often viewed as simple behaviors, each re-
sponse actually contains multiple steps with which difficulties can arise. From a 
behavioral perspective, refusal can occur at many steps along this chain. Among the 
most commonly discussed groups of behaviors identified as refusal, inappropriate 
mealtime behavior (IMB), also referred to as disruptions and/or simply as refusal, 
involves the child preventing the deposit of food or drink by pushing the food/drink 
or the feeding hand away, turning one’s head from the bite/drink presentation, and/
or covering one’s mouth (Allison et al. 2012; Piazza et al. 2003a). However, other 
forms of refusal also exist.

Nonacceptance, which is defined as not allowing the bite or drink to be depos-
ited, may occur with or without IMB. For example, a child may “passively refuse,” 
“hold out,” or “wait out” the bite/drink by holding his/her mouth closed while not 
exhibiting IMB until the bite/drink is ultimately removed due to time constraints 
(Kadey et al. 2013b; Rubio et al. in press). Once the food or drink is deposited, re-
fusal may take the form of expels or packs. An expel occurs when any food or drink, 
typically of at least a minimum size (e.g., larger than the size of a pea), is present 
outside of the mouth following acceptance of a bite or drink that has not been ob-
served to be previously swallowed (Sevin et al. 2002). A pack occurs after accepting 
a bite or drink when any food or drink, once again, typically of at least a minimum 
size (e.g., larger than the size of a pea), remains inside the mouth following a speci-
fied period of time (e.g., 30 s) (Gulotta et al. 2005; Sevin et al. 2002). Although 
these forms of refusal are not always given as much attention as IMB, they too can 
significantly interfere with a child’s feeding.

Prevalence of Feeding Difficulties in Individuals  
with Intellectual Disabilities

Estimates of the prevalence of feeding problems vary as a function of having no 
universally accepted definition of what constitutes a feeding problem or an agreed 
upon classification system (Benjasuwantep et al. 2013). A wide variety of different 
disorders, diagnoses, skill deficits, and problematic behaviors fall under the term 
“feeding problems” and include categories such as: (a) self-feeding deficits (e.g., 
acquisition and maintenance of independent self-feeding skills) (Luiselli 1991); 
(b) limited food intake (e.g., eating small quantities or being highly selective); (c) 
texture selectivity (e.g., consuming only smooth or puree textures); (d) coughing, 
gagging, and choking; (e) improper pacing (i.e., self-feeding, but at a very fast or 
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slow rate); (f) food refusal; and (g) vomiting and rumination (i.e., voluntary regur-
gitation of stomach contents) (Sisson and Van Hasselt 1989). Further complicating 
the determination of prevalence, the etiology, severity, and clinical presentation of 
feeding problems varies across children of various ages, developmental trajectories, 
and medical histories (Williams et al. 2010).

The general consensus is that feeding problems in children are common, affect-
ing typically developing children, as well as children and adolescents with ID/DD, 
and medical conditions. Prevalence rates for typically developing children exhib-
iting feeding problem ranges from 18 to 50 % (Beautrais et al. 1982; Bentovim 
1970; Carruth et al. 2004; Forsyth et al. 1985; Palmer and Horn 1978; Palmer et al. 
1975). In individuals with ID/DD, estimates of prevalence increase from anywhere 
between 33 to almost 100 % (Gal et al. 2011; Matson and Kuhn 2001; Palmer and 
Horn 1978; Palmer et al. 1975; Reilly et al. 1996; Rezaei et al. 2011; Sullivan et al. 
2000; Williams et al. 2010). In their review of the literature, Williams et al. (2010) 
found that 139 of 178 (78 %) children described in the treatment literature for food 
refusal were reported to have developmental disabilities. This finding is similar to 
previous estimates of developmental delay in this population (Budd et al. 1992; 
Burklow et al. 1998; Field et al. 2003). Further, Gal et al. (2011) found that among 
a sample of 91 children (ages 4–9 years) with a diagnosis of ID, over 95 % had at 
least one problem related to eating/feeding, with a high percentage of feeding prob-
lems represented across mild, moderate, and severe levels of ID. Finally, Rezaei 
et al. (2011) examined the prevalence of feeding problems in 144 individuals with 
ID referred to speech and language pathology clinic. Results demonstrated that all 
participants exhibited some type of feeding problem.

Feeding problems are also common in children diagnosed with an autism spec-
trum disorder (ASD). Ledford and Gast (2006) reported in their review that 46–89 % 
of children with ASD have feeding problems, most commonly in the form of food 
and texture selectivity. Previous studies have found that children with autism have 
lower nutritional variety relative to the other children, even when the social envi-
ronment (i.e., adult models and food offered) is held constant (Berlin et al. 2011; 
Nadon et al. 2011). Specifically, Nadon et al. (2011) found that 52 % of children 
with ASD were reported to have feeding problems that were considered to be mod-
erate to severe by their caregivers. Moreover, these children had significantly more 
problems during the transition from puree to textured foods as infants, remained 
texture-selective for longer periods, and exhibited more behaviors including drool-
ing, coughing, gagging, vomiting, and out-of-seat behavior during mealtimes. In 
addition, it has been suggested that children with ASD may be more susceptible 
to feeding problems of this nature (i.e., food selectivity) than children with other 
developmental disabilities.

Feeding issues are also very common in individuals diagnosed within the subgroup 
of cerebral palsy with rates of up to 90 % experiencing some form of oral–motor or 
feeding problem (Reilly et al. 1996; Sullivan et al. 2000). Sullivan et al. (2000) re-
ported finding that the greater the severity of motor impairment, the longer the meal 
duration. Significant concerns with swallowing function, including aspiration, have 
also been identified with individuals with cerebral palsy (Schwarz et al. 2001).
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Some feeding problems may occur more frequently than others. Using the 
Screening Tool for Feeding Problems (STEP) (Matson and Kuhn 2001) to examine 
feeding problems exhibited by individuals with ID, Matson et al. (2008) reported 
the most common feeding related issue was problems with feeding skills (e.g., lack 
of independent eating, need of special equipment, and positioning modifications 
were all deemed significant variables). Similar findings were reported in recent 
studies (Reilly et al. 1996; Williams et al. 2010), including by Gal et al. (2011) and 
Rezaei et al. (2011) where feeding skills were significant problems for over 75 % 
of their respective samples. Gender and level of ID severity also appear to be rel-
evant factors in feeding problems. When comparing feeding problems in males and 
females across mild, moderate, and severe levels of ID, males demonstrated more 
significant feeding issues while the severity of feeding problems was greatest for 
those with severe and profound ID compared to the mild and moderate levels of ID 
(Matson et al. 2008; Rezaei et al. 2011). Food refusal and selective eating are also 
commonly identified feeding issues with individuals with ID (Williams et al. 2010) 
with some studies demonstrating rates as high as 60–70 % (Gal et al. 2011; Rezaei 
et al. 2011; Williams and Seiverling 2010).

The high rate of occurrence of feeding problems in individuals with ID reported 
in the literature underscores a need for early assessment and preemptive measures 
to prevent serious physical impairment or quality of life issues. Although there are 
similarities across studies in regard to prevalence and type of feeding problem, each 
individual will compromise his or her own constellation of feeding issues based on 
their physical and developmental status, learning history, and environment. Thus, 
individual assessment to detect the presence of current or emerging feeding prob-
lems will help ensure the individuals safety and ability to reach their eating poten-
tial.

Comorbid Difficulties in Children with Feeding  
Disorders/Food Refusal

The higher frequency of food refusal in children with ID/DD, relative to typically 
developing children, may be due to the increased frequency of medical conditions 
and other complications that frequently co-occur with developmental delays (Sul-
livan 2008). Given the complex nature and multitude of factors that may be associ-
ated with the development of feeding difficulties, it is not surprising that children 
who present with food refusal frequently have a history of (or ongoing) medical 
complications, structural/physical abnormalities, and/or developmental concerns 
(Nicholls and Bryant-Waugh 2009). Moreover, it is common for these children to 
present with multiple conditions associated with food refusal (e.g., developmental 
disabilities and gastroesophageal reflux) (Burklow et al. 1998). Berlin et al. (2011) 
conducted a review of 286 children seen in a feeding clinic, and they reported the 
mean number of co-occurring medical and developmental conditions to be 3.74 per 
patient.
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Co-occurring Medical Complications

Williams and Seiverling (2010), in their review of 38 intervention studies for pe-
diatric food refusal, reported 212 out of 218 (97 %) participants had some form 
of medical complication. Of 144 children dependent upon gastrostomy/nasogastric 
tube feedings seen in a hospital-based intensive feeding program from 2003 to 2008, 
96 % were found to have a history of or current gastroesophageal reflux (Gulotta 
2012). In a separate sample of 121 children (including those with tube dependency, 
liquid dependency, and food selectivity) seen in the same hospital-based intensive 
program from February 2012 to September 2013, 39 % were found to have a his-
tory of gastroesophageal reflux (original data collected by current authors). These 
findings match previous studies with a relatively higher percentage of children with 
total food refusal (i.e., insufficient consumption of daily caloric needs; nasogastric 
or gastrostomy tube dependence) having history of reflux as compared to those with 
problems of selectivity (Field et al. 2003; Ledford and Gast 2006; Rommel et al. 
2003; Williams et al. 2010). Other associated problems related to the gastrointes-
tinal tract include food allergies, delayed gastric emptying, constipation, and other 
types of motility difficulties (Field et al. 2003; Schwarz et al. 2001; Williams et al. 
2010; Zangen et al. 2003). In many cases, these comorbid difficulties when uniden-
tified and/or untreated play a role in the development or maintenance of the feeding 
problem due to the discomfort experienced during or immediately following meals.

Medical problems (not related to the gastrointestinal tract) noted to co-occur 
with feeding problems include chronic kidney disease, congenital cardiac disease, 
and esophageal atresia (Ramsay and Birnbaum 2013; Sables-Baus et al. 2011; Sa-
maan and Secker 2014). Thirty-seven to 40 % of infants and children assessed for 
feeding and swallowing difficulties were born premature and are at increased risk 
for cardiac, respiratory, neurologic (e.g., cerebral palsy), and developmental dif-
ficulties (Budd et al. 1992; Burklow et al. 1998; Lefton-Greif 2008; Schädler et al. 
2007). In such cases, repeated exposure to invasive medical interventions such as 
intubation, mechanical ventilation, oral gastric or nasogastric tube feeding, frequent 
oral suctioning, or other devices in and around the child’s throat may have caused 
ongoing distress or gagging establishing a learning history in which the child asso-
ciates activities involving the child’s mouth or swallowing with pain or discomfort. 
Thus, the child may remain resistant or otherwise hypersensitive to stimuli present-
ed to his or her mouth (Hawdon et al. 2000; Schuberth et al. 2010). For children who 
are premature, they may not have the neurologic or digestive maturation necessary 
for successful oral feedings. With many of these cases, enteral feedings by naso-
gastric and gastrostomy tubes are necessary to ensure proper nutrition (Mason et al. 
2005). However, prolonged tube feedings have been found to disrupt the develop-
ment of age-appropriate oral motor skills and are often associated with increases in 
refusal when oral feeds are presented (Berlin et al. 2011). The lack of early eating 
experiences for these children either because of acute illness or maturation-related 
difficulties may be related to later difficulties with feedings.
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Structural and Physical Abnormalities

Structural and/or anatomical abnormalities such as cleft palate, tracheoesophageal 
fistula, and microgastria may also contribute to difficulties with feeding and sub-
sequent food refusal (de Moor et al. 2007). Oral-motor dysphagia, which typically 
results from a lack of experience in managing oral feeds, may maintain food refusal 
over time because the child has not developed the specific skills needed to advance 
oral-motor development (Schuberth et al. 2010).

Behavioral Difficulties

Environmental variables are often involved in the development and maintenance 
of food refusal. The child may learn that specific behaviors (i.e., turning head, cry-
ing, blocking mouth) during mealtime (or otherwise) are associated with different 
responses from caregivers such as a variation in the amount or quality of caregiver 
attention provided (i.e., coaxing or comforting) or the demands that are placed (i.e., 
amount or type of food presented or duration of the meal) (Babbitt et al. 1994; 
Palmer et al. 1975; Piazza et al. 2003a). Given the learning experiences that take 
place in the meal context, it should not be surprising that behavioral difficulties out-
side of meals are also common. Johnson et al. (2014) conducted a study involving 
256 children with ASD with the aim of describing the relationship between core and 
associated behaviors of ASD and feeding/mealtime difficulties. Regression analy-
ses indicated strong relationships between higher rates of repetitive behavior, senso-
ry differences, and both externalizing and internalizing behavioral, and increasingly 
problematic feeding/mealtime behavior regardless of functioning level. These data 
suggest that children who display disruptive behavior outside of meals also engage 
in the same behavior at mealtimes.

Given the complex, bio-psychosocial nature of feeding problems, co-occurring 
medical, structural, and/or developmental disabilities are the rule rather than the 
exception. It is important that providers consider potential comorbidities that may 
be contributing to the maintenance of the feeding problem. Multiple disciplines are 
often required to properly assess and intervene in order to successfully treat/manage 
the feeding and comorbid difficulties.

Assessment

Interdisciplinary Assessment

As discussed previously, feeding disorders often have multiple comorbidities and 
etiologies, and thus may require assessment by a team of professionals from multiple 
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disciplines so a comprehensive evaluation can be completed. Interdisciplinary as-
sessment may take place in an interdisciplinary clinic setting format which involves 
record review, caregiver interview and questionnaires, and a direct meal observa-
tion. First and foremost, if necessary, potential medical issues should be assessed 
prior to beginning intensive therapy. Referrals to medical specialists such as aller-
gists, gastroenterologists, and otolaryngologists may be warranted. A dietitian eval-
uates growth and nutritional deficiencies and recommendations regarding specific 
conditions (e.g., glycogen storage disease, diabetes). Speech-language pathologists 
and/or occupational therapists may conduct swallow studies to evaluate safety and 
aspiration risk, assess oral motor and self-feeding skills, and evaluate necessity of 
adaptive equipment for seating arrangements during mealtimes and/or utensils. Be-
havioral psychologists or behavior analysts conduct data-based assessments (e.g., 
functional assessments) and treatment evaluations, and conduct caregiver training 
and assess integrity once a mealtime protocol is established. This area will be the 
focus of this chapter and discussed in detail.

Behavioral Assessment

A variety of direct assessments may be conducted to inform treatment. Direct toy 
preference assessments and food/liquid preference assessments (Babbitt et al. 1994; 
e.g., paired-choice similar to Fisher et al. 1992; Levin and Carr 2001) may be ad-
ministered to inform functional analysis (FA) design, identify potential reinforcers, 
and assess/manipulate edible demand level in treatment evaluations. Various ante-
cedent assessments examining mealtime behavior in relation to variables such as 
food variety, texture, bolus, or presentation method may also be utilized to inform 
treatment (e.g., Kadey et al. 2013a; Munk and Repp 1994; Patel et al. 2002b; Sharp 
et al. 2010a).

With respect to behavioral assessments to assist in determining function-based 
components of treatment, researchers have adapted FA methodology for severe 
problem behavior (Iwata et al. 1982/1994) to evaluate IMB (e.g., Bachmeyer et al. 
2009; Girolami and Scotti 2001; Najdowski et al. 2003; Najdowski et al. 2008; 
Piazza et al. 2003a). Girolami and Scotti (2001) conducted an FA of IMB in a home 
setting with six conditions (attention, demand, tangible toy, tangible food, alone, 
and control) and demonstrated concurrent validity with interview, questionnaire, 
and direct observations. Lower rates of refusal in the alone and control conditions 
were observed for all three children. Piazza et al. (2003a) conducted an FA of IMB 
in 15 children with four conditions: baseline (toy), attention, escape, and tangible. 
Out of those with differentiated responding, the majority ( n = 6) had both escape 
and attention functions, and for the other children, functions included escape; at-
tention; escape and tangible; and escape, attention, and tangible. Najdowski et al. 
(2003) and Najdowski et al. (2008) evaluated parent-conducted FAs of IMB in natu-
ral settings, and escape functions were found for all seven children. González et al. 
(2014) also found that during FA conditions for the majority of participants, IMB 
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was lower when noncontingent access (NCA) to preferred tangibles was provided; 
however, for one out of nine participants, IMB was higher during the attention test 
condition with NCA to tangibles included. Multiple sources of control were found 
for all participants ( n = 9); more specifically, nine (all) with escape, seven with at-
tention, and six with tangible. In summary, FAs for IMB identify escape as a main-
taining function in most cases, and IMB is often multiply maintained.

Descriptive analyses have also been employed to evaluate variables associated 
with IMB. Based on observation data from caregiver-fed meals, Piazza et al. (Pi-
azza et al. 2003a) found that caregivers provided escape and attention following 
IMB for all six children assessed, and for half ( n = 3), tangible delivery was also 
observed. Casey and colleagues (Casey et al. 2006; Casey et al. 2009) used descrip-
tive assessment to evaluate and manipulate reinforcement schedules, demonstrating 
utility of this method to inform treatment. The researchers found that IMB was on 
a rich schedule of negative reinforcement for all three children. Positive reinforce-
ment for bite acceptance was on a lean schedule for one child and a rich schedule for 
two children. Borrero et al. (2010) evaluated conditional and unconditional prob-
abilities of delivery of escape, attention, and tangibles following refusal and accep-
tance in 25 children. Responses that were most likely to follow refusal were meal 
termination, spoon/cup removal, and coaxing. Responses varied depending on the 
topography of refusal (e.g., attention in the form of concern/comfort following em-
esis; switching to a previously accepted food following expulsion; meal termination 
following disruption). Extending this work, Woods et al. (2010) used lag sequential 
analyses to specifically evaluate the temporal impact of various forms of attention 
on mealtime behavior. Reprimands and statements of comfort/concern were fol-
lowed by an immediate temporary decrease in IMB, while coaxing was followed by 
an immediate temporary increase in acceptance.

Thus, a wide variety of behavioral assessment technologies have been estab-
lished. Assessments can be utilized to gather information about tangible and ed-
ible preferences, antecedent variables impacting specific mealtime behavior(s), and 
maintaining environmental variables for IMB. The benefit of these assessments is 
that they provide objective, measurable data to directly inform treatment. Various 
antecedent- and consequence-based procedures utilized in the treatment of pediatric 
feeding disorders will be described in the following section.

Behavioral Treatment

Antecedent-based Procedures

Various antecedent-based strategies have been examined (both with and without 
other components such as escape extinction and positive reinforcement, which are 
strategies that will be discussed in detail later in this chapter) to target mealtime 
behavior. Such strategies have included stimulus and demand fading, simultaneous 
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presentation, and the high-probability (high-p) instructional sequence. In addition, 
various strategies have been utilized to teach mealtime skills.

Stimulus fading involves gradually changing properties of the mealtime stimulus 
(e.g., food/drink, utensil) from a response within the child’s repertoire to a novel or 
target response. Stimulus fading, in combination with escape extinction (EE) and/or 
differential reinforcement of alternative behavior (DRA)/noncontingent reinforce-
ment (NCR), has been used to gradually transition from liquids in a bottle to purees 
on a spoon (Johnson and Babbitt 1993), spoon to cup drinking via taping the spoon 
at varying distances to the cup (Groff et al. 2011), thickened liquids on spoon to 
cup (Babbitt et al. 2001), lower to higher food textures (Shore et al. 1998), liquid to 
baby food (Bachmeyer et al. 2013), water to a nutritional caloric drink (milk with 
Carnation Instant Breakfast™) via blending (Patel et al. 2001), chocolate to plain 
milk (Tiger and Hanley 2006), and preferred to nonpreferred foods via blending 
(Mueller et al. 2004). Rivas et al. (2010) evaluated fading of spoon distance from 
the child’s lips, and found that IMB was lower at a distance compared to at the lips. 
Spoon distance fading alone did not increase acceptance, and acceptance increased 
more rapidly with EE alone compared to EE with spoon distance fading.

Demand fading involves increasing mealtime response requirements. In the 
absence of EE, demand fading has been used to increase food portion sizes with 
paced prompting and DRA (Knox et al. 2012) and increase bite number with cueing 
and DRA (Luiselli 2000). In conjunction with EE and/or DRA, demand fading has 
been employed to increase food portion size and variety (Freeman and Piazza 1998; 
Riordan et al. 1980), number of bites/sips (Najdowski et al. 2003; Riordan et al. 
1980), food bolus on the spoon (Kerwin et al. 1995), and liquid bolus of cup drink-
ing in conjunction with backward chaining (Hagopian et al. 1996).

Simultaneous presentation involves placing a preferred food item on or behind 
a nonpreferred food and presenting them together. Piazza et al. (2002) found that 
simultaneous presentation increased consumption without EE for two out of three 
participants. Without EE, simultaneous presentation has been shown to reduce pack-
ing (Buckley and Newchok 2005), increase solid variety via condiments such as 
ketchup (Ahearn 2003), and increase milk consumption via chocolate syrup which 
was later eliminated via stimulus fading (Tiger and Hanley 2006). This procedure 
has also been utilized in conjunction with EE to increase variety (Kern and Marder 
1996; Riordan et al. 1984; VanDalen and Penrod 2010).

Researchers have applied the high-probability (high-p) instructional sequence 
used to target noncompliance (e.g., Mace et al. 1988) to mealtime behavior with 
mixed results. The high-p instructional sequence involves delivering a sequence 
of demands which have a high probability of compliance (e.g., accepting an empty 
spoon, pushing a button) prior to delivering a demand with a low probability of 
compliance (e.g., accepting a food bite). Researchers have utilized both topographi-
cally similar (mealtime-related) and dissimilar (unrelated to mealtime) high-p 
demands to increase consumption of nonpreferred foods. McComas et al. (2000) 
evaluated topographically dissimilar high-p instructions in conjunction with a treat-
ment package consisting of choice, EE, DRA, and NCR to target bite acceptance 
for one child. Initially, compliance was higher when the high-p component was in 
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place, but this effect was transient (compliance increased and maintained without 
high-p component). Dawson et al. (2003) also used topographically dissimilar high-
p instructions and found that this procedure was ineffective alone, and it also did 
not enhance the effectiveness of EE when in conjunction with treatment packages. 
Using mealtime-related high-p instructions, Patel et al. (2006) found mixed results. 
When added to EE, the high-p instructional sequence increased acceptance for one 
participant, and increased acceptance and decreased IMB for another participant. 
For the third participant, the high-p instructional sequence alone was ineffective and 
did not enhance acceptance in conjunction with EE; however, with EE, the addition 
of the high-p instructional sequence resulted in lower and more stable IMB. Finally, 
Patel et al. (2007) found the high-p instructional sequence alone (using empty spoon 
presentations) increased acceptance for one participant.

Many antecedent-based (as well as some consequence-based) procedures are 
frequently employed in clinical practice to specifically target skill development in 
relation to pediatric feeding disorders (e.g., opening mouth, closing lips on spoon/
cup, chewing, self-feeding/drinking). Such strategies include shaping, modeling, 
prompting, chaining, reinforcement, and physical guidance. However, aside from 
chewing (see chewing section of this chapter) and chaining and physical guidance 
targeting independence (e.g., Luiselli 1993; Piazza et al. 1993), there is a dearth of 
literature on application of these strategies to teach skills in this area. In addition, 
in clinical practice it is found that with continued practice/exposure many of these 
skills (as well as other responses such as gagging/coughing and expulsion) may im-
prove over time without specific treatment changes (e.g., over time during a texture 
assessment, Shore et al. 1998).

Reinforcement and Punishment Procedures

Reinforcement Procedures In line with implementing the least restrictive treat-
ments necessary to increase consumption, positive reinforcement, NCR/access, and 
negative reinforcement in various combinations have all been evaluated in regard to 
their impact on the treatment of food refusal.

Several researchers have documented success with providing positive reinforce-
ment for appropriate behaviors (e.g., acceptance, mouth cleans) to increase the con-
sumption of nonpreferred foods and drinks in children with pediatric feeding dis-
orders without the use of EE (Casey et al. 2006; Koegel et al. 2012; Riordan et al. 
1980). For example, Riordan et al. (1980) successfully increased the consumption of 
a variety of solids in two girls with ID who were previously maintained on limited 
diets. The treatment involved providing access to preferred foods and verbal praise 
contingent on bite acceptance, and later swallowing due to the emergence of packing 
and expelling, nonpreferred foods. Similarly, Casey et al. (2006) increased the vol-
ume of solids consumed by a 20-month-old typically developing girl who had been 
diagnosed with failure to thrive by providing verbal praise and attention contingent 
on bite acceptance while still providing escape from bites contingent on refusal.
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However, other researchers have found that positive reinforcement alone is not 
always effective in treating pediatric feeding disorders such that it is necessary to 
implement other treatment components, such as EE, in conjunction (Hoch et al. 
1994; Najdowski et al. 2003; Patel et al. 2002a; Piazza et al. 2003b; Seiverling et al. 
2012). Seiverling et al. (2012) attempted to increase consumption of solids in a 
3-year-old boy who consumed several foods, though most of them were starches. In 
the initial stages of treatment, access to a preferred food was provided contingent on 
consuming a bite of a nonpreferred food. With refusal continuing to result in escape 
from the nonpreferred food, the child’s consumption of nonpreferred foods did not 
increase. However, once EE was added to the treatment, consumption of nonpre-
ferred foods increased. Although EE was necessary for initial treatment gains in 
addition to the DRA procedure, the authors were able to remove the EE element and 
return to providing access to preferred foods contingent on consuming nonpreferred 
foods during maintenance. The authors, therefore, concluded that although EE was 
necessary for introducing nonpreferred foods, only the DRA procedure was neces-
sary for maintenance, thereby decreasing the intrusiveness of treatment overall.

Patel et al. (2002a) compared DRA for acceptance to DRA for mouth cleans in 
three children with gastrostomy tube dependence. EE was not implemented initial-
ly, such that refusal resulted in escape from the bite/drink. Neither DRA treatment 
in the absence of EE resulted in increases in consumption. However, a comparison 
of the same procedures with the addition of EE in the form of nonremoval resulted 
in equal increases in acceptance and mouth cleans as well as equally low rates of 
IMB and expels.

NCR, also commonly referred to as NCA, has also been evaluated with respect 
to its impact on treating pediatric feeding disorders. Although NCR does not rein-
force specific behaviors, it is believed that it may decrease the aversive properties 
of the mealtime context, thereby increasing consumption (Reed et al. 2004). Similar 
to the support for positive reinforcement to treat pediatric feeding disorders, NCR 
has also been found to be effective for some children (Wilder et al. 2005) and inef-
fective for others (Reed et al. 2004; Sharp et al. 2010b) when used without other 
treatment components. Wilder et al. (2005) evaluated the use of NCR in the context 
of escape in a 40-month-old girl who consumed puree/baby foods, but engaged in 
self-injurious behavior as a means of food refusal and did not consume a wide vari-
ety of foods. During treatment, the girl was provided NCA to a preferred video and 
removal of the spoon remained contingent on self-injurious behavior. Treatment 
resulted in an increase in acceptance and a decrease in self-injurious behavior.

However, when Reed et al. (2004) evaluated the effect of NCR in the context 
of escape in four children ages 15 months to 4 years who engaged in severe food 
refusal but did consume some foods/drinks orally, they found NCR in the context 
of escape to be ineffective. EE was necessary in order to significantly increase 
consumption and decrease IMB. Nevertheless, a comparison of EE alone and EE 
in conjunction with NCR showed that NCR was beneficial for some participants 
during EE treatments because it resulted in lower rates of IMB and less negative 
vocalizations.
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Although some researchers have found that positive reinforcement and NCR 
may be effective in treating pediatric feeding disorders, whether in conjunction with 
EE or not, a comparison of the two reinforcement-based procedures for food refusal 
has received little attention. Allison et al. (2012) compared DRA for acceptance 
and NCR, both with highly preferred tangibles and attention, in the context of EE 
in a 3-year-old boy with ASD who ate several foods, but had limited variety. The 
interventions were equally effective in increasing acceptance and decreasing IMB 
and negative vocalizations. However, the NCR procedure was ultimately chosen for 
treatment by the caregiver, primarily because of ease of implementation compared 
to the DRA procedure.

Despite food refusal being commonly maintained by negative reinforcement in 
the form of escape from the bite or drink (Borrero et al. 2010; Girolami and Scotti 
2001; Piazza et al. 2003a), thereby supporting the use of negative reinforcement as 
part of a function-based treatment, there is a paucity of research on the use of nega-
tive reinforcement in the form of breaks to treat food refusal. LaRue et al. (2011) 
evaluated the use of breaks for mouth cleans (i.e., swallowing bites/drinks within 
30 s of acceptance) as a form of negative reinforcement in the treatment of food re-
fusal in five children in an intensive feeding program after verifying through an FA 
that escape at least partially maintained each child’s refusal. In the context of escape 
for IMB (i.e., the child continued to receive escape from each bite/drink contingent 
on IMB), mouth cleans never occurred so that no child ever came into contact with 
the contingencies for negative reinforcement, although they continued to receive 
breaks due to IMB. In a comparison of a treatment consisting only of nonremoval of 
the spoon/cup and one consisting of nonremoval of the spoon/cup and a 30-s break 
for each mouth clean (i.e., the next bite/drink was not delivered for an additional 
30 s after the mouth clean as opposed to immediately following the mouth clean), 
the authors concluded that the treatments were equally effective. Therefore, it was 
concluded that negative reinforcement in the form of a break was not a necessary 
component of treatment. Further research is needed to evaluate the effectiveness of 
negative reinforcement in the form of breaks in treating food refusal, although it 
may be hypothesized that its effectiveness is likely similar to that of positive rein-
forcement and NCR.

Overall, although some researchers have provided support for reinforcement-
based procedures used alone, many others have found these procedures to be inef-
fective when not used in conjunction with EE procedures. The rationale for this 
difference in outcomes may be attributed to a difference in participants; reinforce-
ment-based procedures may be more effective by themselves when the participants 
currently consume some foods orally, consume foods from more than just one food 
group, and/or have only recently begun eliminating foods.

Punishment Procedures When reinforcement procedures alone are ineffective in 
treating pediatric feeding disorders, or it is hypothesized their solitary use will be 
ineffective, a punishment procedure may be incorporated. While some punishment 
procedures may include feeding-specific techniques, to be reviewed later in this 
chapter, response cost is also sometimes utilized. Kahng et al. (2001) implemented 
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response cost in the context of escape with a 5-year-old boy with ID who exhib-
ited problem behavior during meals. Preferred tangibles were provided at the com-
mencement of each meal and removed following any instance of problem behavior 
(response cost), and also for not accepting a bite within 30 s (negative reinforce-
ment). Within this treatment, positive reinforcement was provided contingent on 
subsequent acceptance. With treatment in place, acceptance increased and IMB 
decreased. This method was replicated and expanded upon by Buckley and New-
chok (2005), who compared response cost procedures with NCR and with DRA. 
During these comparisons, access to tangibles was provided at the beginning of 
each meal and removed contingent on IMB or for not accepting a bite within 30 s, 
and then returned either 30 s after the removal regardless of behavior (NCR) or after 
swallowing a subsequent bite (differential reinforcement). Both procedures resulted 
in an increase in mouth cleans and a decrease in IMB and expels, but the procedure 
with NCR resulted in greater initial treatment gains such that overall mouth clean 
percentages were higher and overall IMB and expels were lower compared to the 
response cost procedure with differential reinforcement.

Specific Procedural/Behavioral Interventions for Acceptance

Acceptance, or allowing a bolus of food/drink to be deposited in the mouth, is gen-
erally one of the first behaviors targeted during treatment alongside a reduction 
in IMB so that acceptance is possible. Although numerous topographies of food 
refusal exist, many of these behaviors can only occur once acceptance has already 
occurred. While reinforcement procedures may be effective in treating pediatric 
feeding disorders, this is commonly felt to only be the case when the child is pres-
ently orally consuming some foods or drinks, thereby increasing the probability 
of him/her coming into contact with the reinforcement contingencies. However, in 
more severe pediatric feeding disorder cases where the child is consuming little if 
anything orally, more intensive procedures are often necessary, as reinforcement 
procedures alone generally tend to be ineffective.

Because food/drink refusal is often maintained by negative reinforcement in the 
form of escape from nonpreferred foods and drinks (Borrero et al. 2010; Girolami 
and Scotti 2001; Piazza et al. 2003a), elimination of this form of reinforcement 
through EE is frequently incorporated into treatments. EE involves not allowing the 
problem behavior, in this case one or more forms of refusal, to result in escape from 
the demand, in this case eating and/or drinking (Piazza et al. 2003a). In children 
with pediatric feeding disorders, implementing EE in its truest form would result in 
the child consuming the food or drink presented; with eating and drinking, this is a 
multistep demand and first requires the child to accept the bite or drink by mouth. 
Various feeding-specific procedures have been developed to ensure that EE occurs 
at least for acceptance of the bite/drink into the mouth, including nonremoval of the 
spoon, jaw prompts, finger prompts, and side deposits.
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Nonremoval Presentation One of the most commonly cited methods of EE, a non-
removal presentation involves holding the spoon, cup, or other utensil to the child’s 
mouth until the bite or drink is accepted regardless of the child’s behavior (Allison 
et al. 2012; Kozlowski et al. 2011; LaRue et al. 2011). Attempts by the child to 
move the presentation away (e.g., pushing the spoon away) and to move oneself 
away from the presentation (e.g., turning head, covering mouth) are prevented by 
blocking and following the child’s mouth with the utensil. Across the literature, 
there have been variations in precisely where the utensil is held, with recommen-
dations to hold it to the upper lip (Rubio et al. in press), lower lip (Ahearn 2002; 
Kerwin et al. 1995), or at the midline (Kadey et al. 2013b; LaRue et al. 2011). Some 
researchers have not specified precisely where the utensil should be held. Once the 
mouth is open wide enough, the food/drink is deposited by inserting the utensil 
across the plane of the lips. Although specific rules regarding depositing the food/
drink may vary depending on treatment providers, it is usually deposited unless the 
child is coughing, gagging, or having emesis. That is, if the child’s mouth is open 
due to screaming or crying, the utensil is still inserted into the mouth.

The effectiveness of nonremoval presentations has been demonstrated by many 
researchers both in isolation and in conjunction with other procedures (Allison et al. 
2012; Bui et al. 2013; Kozlowski et al. 2011; LaRue et al. 2011; Patel et al. 2002a; 
Patel et al. 2006; Piazza et al. 2003b; Reed et al. 2004; Rivas et al. 2010; Sharp et al. 
2010b). For example, following a comparison of differential reinforcement for ac-
ceptance and for mouth cleans without the use of EE procedures (i.e., the presenta-
tion was still removed contingent on refusal), which did not increase consumption 
in three children with gastrostomy-tube dependence, Patel et al. (2002a) compared 
both reinforcement procedures with the addition of a nonremoval presentation. 
Both treatments were equally successful in increasing acceptance and mouth cleans 
and decreasing IMB and expels. When the nonremoval component was removed, 
similar performance continued for some children, but eventually decreased. An 
occasional maintenance of improvement sometimes occurs when the nonremoval 
component is removed, which is hypothesized to be the result of the child never 
coming into contact with the contingency for escape (i.e., not engaging in IMB).

Another example of support for nonremoval presentations was provided by Pi-
azza et al. (2003b), who also evaluated the effectiveness of EE in the form of a 
nonremoval presentation following ineffective results when differential reinforce-
ment alone was implemented for two children with total food refusal. They found 
that nonremoval presentations were effective in treating severe food refusal regard-
less of whether or not differential reinforcement was also implemented. However, 
nonremoval presentations with differential reinforcement occasionally resulted in a 
reduction in extinction bursts, less IMB, and less negative vocalizations.

Although nonremoval presentations have proven effective in increasing accep-
tance of nonpreferred foods and drinks, some negative consequences of implement-
ing the procedure have been documented. Due to a history of IMB (e.g., pushing the 
bite/drink away, turning one’s head) often being negatively reinforced (i.e., escape 
is provided contingent on these behaviors), an extinction burst often immediately 
follows implementation of nonremoval presentations since escape from the pre-
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sentation is no longer provided, such that these behaviors increase temporarily in 
frequency and/or intensity before improving. The extinction burst may also be ac-
companied by increases in negative vocalizations (e.g., screaming, crying) (Piazza 
et al. 2003b). Although these bursts many times only last for up to a few meals, 
caregivers may be resistant to the implementation of such procedures due to these 
immediate consequences. In an effort to decrease the initial negative consequences 
associated with nonremoval presentations, reinforcement procedures be used in 
conjunction with nonremoval presentations.

In addition to the initial negative consequences of implementing nonremoval 
presentations, in some cases nonremoval presentations may prove ineffective be-
cause the child will learn to simply hold his/her mouth closed so that the food or 
drink cannot be deposited (Borrero et al. 2013; Kadey et al. 2013b; Rubio et al. in 
press). In these cases, the child will “passively refuse,” “hold out,” or “wait out” 
the presentation until the time cap is reached and the meal is terminated, thereby 
ultimately resulting in escape from the bite/drink. When this occurs, additional 
procedural interventions may be required in conjunction with a nonremoval pre-
sentation.

Alternative Deposit Methods In some cases, a child may open his/her mouth to 
allow a bite to be deposited, but then not close his/her lips around the spoon to 
complete the deposit. Behavioral strategies may then be used to increase the likeli-
hood of the child closing his/her lips around the spoon (e.g., prompts, reinforce-
ment-based procedures). Additionally, alternate deposit methods, such as sliding 
the spoon against the upper teeth/lip, flipped spoon deposits, and NUK® deposits, 
have also been used to target this behavior, as well as others (e.g., expels), dur-
ing treatment, though research has not been published with respect to its effect on 
acceptance. With an upright spoon presentation, the bite may be deposited by slid-
ing the upright spoon against the upper teeth/lip when removing the spoon from 
the mouth so that the bolus is scraped off into the mouth (Sharp et al. 2010a; Sharp 
et al. 2012). A flipped spoon deposit involves inserting the spoon upright into the 
mouth above the midline of the tongue and then rotating it 180 degrees so that the 
top of the spoon faces the tongue (Sharp et al. 2010a; Sharp et al. 2012). The spoon 
is then gently pressed down against the tongue while pulling the spoon out of the 
mouth, which results in the bolus being deposited directly onto the tongue. Lastly, 
an NUK® deposit involves transferring a lower texture food (e.g., puree) from the 
spoon to an NUK® brush, inserting the brush into the mouth over the midline of the 
tongue while holding the brush horizontally, and then depositing the bolus by gently 
pressing the brush down against the midline of the tongue while rotating the brush 
forward and concurrently pulling the brush out of the mouth (Sharp et al. 2010a).

Physical Guidance Procedures To date, several physical guidance procedures 
have been developed and evaluated in the context of food/drink refusal, including 
jaw prompts, finger prompts, NUK prompts, and side deposits. Perhaps the first 
documented form of physical guidance, often simply referred to as “physical guid-
ance,” a jaw prompt involves applying slight pressure at the mandibular junction 
of the jaw with the nonfeeding hand’s thumb on one side of the mandibular joint 
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and the forefinger on the other until the mouth opens so that the bite/drink can be 
deposited (Ahearn et al. 1996; Borrero et al. 2013). To date, the effectiveness of jaw 
prompts has been demonstrated repeatedly (Ahearn et al. 1996; Borrero et al. 2013; 
Kerwin et al. 1995; Piazza et al. 2003b), especially when positive reinforcement-
based strategies or nonremoval presentations have been ineffective or less preferred 
by caregivers.

Kerwin et al. (1995) initially evaluated a jaw prompt procedure for two children 
with ID and total food refusal for which positive reinforcement procedures alone 
were ineffective in significantly increasing solid consumption. After introducing a 
jaw prompt in conjunction with a positive reinforcement procedure, consumption 
increased. However, with these children, nonremoval of the spoon had not been 
attempted, thereby not allowing for a comparison of the two procedures. When 
Ahearn et al. (1996) compared a jaw prompt procedure to nonremoval of the spoon 
in three children who exhibited severe food refusal and limited acceptance of sol-
ids, the authors found that while both treatments ultimately produced comparable 
results, the jaw prompt procedure resulted in a quicker reduction in “corollary be-
haviors” (i.e., IMB, negative vocalizations, and self-injury) and was also more pre-
ferred by caregivers.

Although many researchers have found jaw prompts, generally in conjunction 
with other behavioral interventions (e.g., positive reinforcement), to be effective 
in increasing acceptance of nonpreferred foods, there are some concerns regarding 
the procedure. First, the slight or gentle pressure to be used during this procedure 
is subjective (Kadey et al. 2013b). Because there is not a standard level of pressure 
described, other than the terms “slight” or “gentle,” individuals may apply too much 
or too little pressure, each carrying its own consequences. If too little pressure is 
applied, the procedure may be unsuccessful in physically guiding the mouth open. 
On the other hand, if too much pressure is applied, there is a risk of harm to the 
child. Furthermore, with the application of only slight or gentle pressure, children 
are capable of continuing to hold their mouth closed. Due to these potential difficul-
ties with jaw prompts, other forms of physical guidance have also been evaluated.

Another form of physical guidance that can be implemented when a child will 
not open his/her mouth entails the feeder inserting his/her index finger at the corner 
of the child’s mouth and holding it along the child’s upper gum line between the 
gums and cheek until the child opens his/her mouth wide enough for the food/drink 
to be deposited. Although this method is used quite frequently with high effective-
ness in some feeding programs, published research to date has been scant. Borrero 
et al. (2013) evaluated the effectiveness of the finger prompt in comparison to the 
jaw prompt in four children with severe food refusal in the context of compre-
hensive treatment packages which included nonremoval along with other function-
based treatment components (e.g., NCA). The finger prompt and jaw prompt in 
conjunction with other identical treatment components were equally effective in in-
creasing consumption, decreasing latency to accept, and decreasing IMB. However, 
caregivers of all participants indicated a preference for the finger prompt over jaw 
prompt. Borrero et al. (2013) note that, while the finger prompt is also an intrusive 
procedure, it provides less ambiguity in comparison to the jaw prompt due to the ab-
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sence of the application of pressure being involved. Additionally, although the child 
attempting to bite the feeder is an added risk when using a finger prompt procedure, 
no child attempted to bite the feeder during the study. In cases in which children do 
attempt to bite the feeders, protective equipment may be used to alleviate this risk 
and/or the jaw prompt procedure may be judged more appropriate.

An NUK® brush has also been evaluated more recently as a physical guid-
ance procedure. Kadey et al. (2013b) described a procedure in which, if the child 
passively refused with nonremoval and other reinforcement-based procedures, an 
NUK® brush was maneuvered between the child’s lips, slid between the cheek and 
teeth past the last molar, and held against the gums while turning it approximately 
10°. Once this resulted in the child’s mouth opening at least 1 cm, the food or drink 
was deposited with a spoon or cup. The authors stated that, therefore, the child 
could not escape the bite or drink being deposited; however, it was not explicitly 
stated where the food was deposited if the child opened his/her lips but continued 
to clench his/her teeth. They evaluated this treatment for two children, ages 3 and 9 
years, with intellectual and/or developmental disabilities following either a lack of 
success in increasing consumption with a nonremoval presentation and NCR or an 
inability to appropriately implement a nonremoval presentation due to the child’s 
size. For both children, the NUK® brush prompt was effective in increasing accep-
tance/consumption, decreasing meal duration, and decreasing IMB. Therefore, the 
NUK® prompt procedure may be a viable option when other EE procedures and 
reinforcement-based procedures are either ineffective or not appropriate options 
due to the child’s size or high rate of IMB and/or physical aggression.

Despite multiple physical guidance procedures having been developed to assist 
the child in opening his/her mouth during passive refusal, the fact remains that 
many children may be able to continue avoiding bite/drink presentations even with 
the implementation of these procedures by forcefully holding their lips closed or 
clenching their teeth. Therefore, if a child continues to passively refuse when non-
removal and other physical guidance procedures have been implemented, the side 
deposit method may be used to place the food in the child’s mouth (Rubio et al. in 
press). Following implementation of the finger prompt, as described by Borrero 
et al. (2013), the feeder gently moves his/her index finger away from the gum line 
toward the inside of the cheek and continues this horizontal movement until a space 
is created to deposit food/drink. Even in cases in which the child clenches his/her 
teeth, a space will still be available for the deposit of food/drink in the side of the 
mouth. With lower texture food, the food is transferred to an NUK® brush, which 
is then inserted in the space at the corner of the mouth to deposit the food by roll-
ing the brush downward against the inside of the cheek. The index finger is then 
removed from the child’s mouth immediately once the food/drink has been depos-
ited. If the child opens his/her mouth prior to the deposit, the food may be deposited 
on the midline of the tongue using the previously mentioned NUK® brush deposit 
method. With regular texture food, the feeder may place the bite along the inside of 
the cheek using a pincer grasp with the feeding hand. Rubio et al. (in press) dem-
onstrated the effectiveness of a side deposit procedure with lower texture food with 
two children for whom treatment packages consisting of nonremoval of the spoon 
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and physical guidance (jaw prompt and finger prompt) were ineffective in increas-
ing and maintaining high levels of consumption due to passive refusal. With the 
addition of the side deposit procedure, both children consistently consumed their 
entire meal volume. Additionally, rates of IMB remained low and comparable to 
prior treatment packages.

Specific Procedural/Behavioral Interventions  
for Expulsion and Packing

While nonremoval of the spoon/cup targets acceptance, expulsion and packing may 
emerge as topographies of refusal following acceptance to escape consumption of 
the food/liquid and/or due to oral motor skill deficits. For example, Sevin et al. 
(2002) demonstrated that sequentially introducing treatment targeting acceptance 
increased expulsion, and treatment targeting expulsion increased packing. Multiple 
methods of treatment for expulsion and packing have been investigated. In addi-
tion to preventing escape, hypothesized behavioral mechanisms for expulsion and 
packing treatments have included increased response effort to expel and decreased 
response effort to swallow, reduction of the aversive properties of swallowing, trig-
gering a swallow response, or negative reinforcement in the form of avoidance of 
the treatment procedures.

Expulsion Expulsion can vary in form, such as actively spitting out the food/liquid 
using the mouth, using an implement (e.g., sleeve, napkin, finger) to wipe away/pull 
the food/liquid out of the mouth, or passively allowing the food/liquid to dribble or 
fall out of the mouth. Treatment for expulsion typically involves re-presentation 
(Ahearn et al. 1996; Coe et al. 1997; Patel et al. 2002a), but additional methods may 
also be necessary. Re-presentation involves collecting the expelled food/liquid (or 
a fresh, equivalent amount of food/liquid) and continuing to present the bite/drink 
until consumption occurs. Variations in the utensils used during the initial presen-
tation and the re-presentation method have been examined. Girolami et al. (2007) 
found that compared to using a spoon to re-present the expelled bite, an NUK® 
brush re-presentation reduced expulsion, and utilizing an NUK® brush for both the 
initial presentation and subsequent re-presentations even further reduced expulsion. 
In addition to the NUK® brush, using a flipped spoon for initial presentations and 
re-presentations has also been shown to reduce expulsion (Sharp et al. 2010a; Sharp 
et al. 2012). To decrease expulsion due to absence of mouth closure (e.g., passive 
refusal), Wilkins et al. (2011) utilized a chin prompt (applying gentle upward pres-
sure to the upper lip using the thumb and to the chin using the forefinger). Ante-
cedent manipulations such as decreasing texture have also been shown to reduce 
expulsion (Patel et al. 2002a).

Packing Various treatment methods have been evaluated to target packing and 
increase swallowing. Redistribution involves collecting packed food from the 
mouth and placing it on the tongue until consumption occurs. Redistribution has 
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been implemented with an NUK® brush (Gulotta et al. 2005; Sevin et al. 2002) 
and a flipped spoon (Volkert et al. 2011). Flipped spoon presentations and re-pre-
sentations have been demonstrated to increase mouth cleans (Rivas et al. 2011; 
Sharp et al. 2010a; Sharp et al. 2012). Swallow facilitation (or induction) has also 
been utilized to target packing, and involves placing food on the posterior of the 
child’s tongue (e.g., Hoch et al. 1995). Dempsey et al. (2011) found that adding a 
chin prompt to a flipped spoon presentation and re-presentation increased mouth 
cleans for honey consistency liquids, although a chin support alone did not. Vaz 
et al. (2012) demonstrated the effectiveness of utilizing a chaser (presenting, either 
immediately or 15 s post acceptance, a solid or liquid that the child consistently 
accepted and swallowed) to reduce packing.

Antecedent manipulations such as decreasing texture, blending, and simulta-
neous presentation have also been used for packing to increase swallowing. Patel 
et al. (2005) demonstrated that reducing texture reduced packing, and increased 
gram consumption and weight. Kadey et al. (2013a) also found that mouth cleans 
were higher for lower textures, and that for specific foods (e.g., chicken nuggets, 
green beans, asparagus, grilled chicken, and broccoli and cheese), mouth cleans 
were lower compared to other specific foods at the same pureed texture. Mueller 
et al. (2004) gradually blended nonpreferred foods into preferred foods to increase 
mouth cleans. Buckley and Newchok (2005) found that simultaneous presentation 
(placing a highly preferred ground chocolate cookie on the spoon behind the target 
food) decreased packing.

Specific Procedural/Behavioral Interventions for Chewing

Developmentally typical chewing patterns do not emerge naturally for children with 
feeding difficulties (Kadey et al. 2013a; Patel et al. 2005; Patel et al. 2002b; Shep-
pard 2008). Unlike typical eaters, these children do not chew when presented with 
food; instead, they often expel (i.e., spit out the bite), pocket, or pack the food in 
their cheek, swallow the bite prematurely, mash the food on their palate, or demon-
strate an immature munching pattern that is not conducive to functional chewing. In 
order for chewing to be functional, the individual must not only be able to chew the 
food, but also chew the food sufficiently so that it can be safely swallowed. Some of 
these issues may be the result of inexperience or insufficient practice with regular 
textured foods, or a preference for lower texture foods over higher textures. And for 
others, difficulty chewing may be the result of structural or anatomical differences 
such as tongue thrusting, which is often observed in children with Down syndrome 
(Frazier and Friedman 1996; Gisel et al. 1984). Prevalence estimates of chewing 
difficulties are relatively high among children with feeding problems. Krom et al. 
(2013) described a sample of 33 children seen in an outpatient feeding program in 
which 50 % of the children had inadequate chewing skills. Likewise, Field et al. 
(2003), in a sample of 350 children referred to their feeding program, reported that 
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26 % consumed inappropriate food textures (i.e., only lower textured food) and 
many did not exhibit any chewing.

Overall, there is limited empirical evidence in the literature for treatments to 
advance texture and chewing in the developmentally delayed population (Sheppard 
2008). This is likely due to a number of difficulties related to this type of research. 
One challenge is that there is no agreed upon operational definition for chewing. 
Previous studies have either failed to define or used inconsistent definitions; thus, 
it is difficult to draw any conclusions from the current literature base (Volkert et al. 
2013). A second obstacle in this type of research is obtaining a product measure 
of functional chewing. A recent study has incorporated a measure of mastication, 
which was defined as food with pieces no larger than 0.2 x 0.2 cm in a liquid me-
dium after chewing (Volkert et al. 2013). Further, obtaining adequate interobserver 
agreement with the use of observational (duration or frequency) measures of chew-
ing/mastication may be a challenge when patients present with atypical/idiosyncrat-
ic chewing patterns, a closed-mouth chew, or swallow bites prior to checks for mas-
tication. Despite the aforementioned challenges, there are some treatment studies to 
guide future improvements in the literature. Existing treatment studies that focus on 
advancing texture and/or chewing in those with feeding difficulties can be divided 
into two main strategic approaches: texture fading and chewing skills training.

Texture Fading Luiselli and Gleason (1987) and Shore et al. (1998) used stimulus 
fading in which food acceptance remained high as the food texture was gradually 
increased to the point of age-appropriate textures. Shore et al. (1998) advanced four 
children with food refusal/selectivity to the target texture (identified by an occupa-
tional therapist) with a treatment package involving texture fading, reinforcement 
contingent upon acceptance and swallowing, and EE for IMB and expulsion. The 
authors posited that an advantage of this approach is that higher amounts of gagging 
and an increased risk of aspiration during the meals may have been avoided com-
pared to an approach where the target texture would be presented from the outset. 
These authors acknowledged that studies are needed to determine when or if chew-
ing skill training is needed to advance textures.

Sheppard (2008) reported a case in which the child was trained to bite off small 
pieces of a crisp, soft-to-munch, moist cracker (e.g., graham cracker), which was 
placed on his preferred side for chewing. Subsequently, the foods presented pro-
gressed from soft pieces (e.g., banana, soft fish, soft meats, cooked carrots), mixed 
textures, and finally, firm and fibrous foods (e.g., raisins, pretzel rods, and firm 
meats). While other studies have since demonstrated the effectiveness of manipulat-
ing texture gradually (Eckman et al. 2007), clinically there are times when profes-
sionals question this approach. While this technique may be effective in increasing 
acceptance of higher textured foods (compliance), it may not actually teach chew-
ing. For those whom chewing skills do not emerge through experience with the 
progressively higher textures, this may result in some children swallowing foods 
whole without sufficient mastication, putting them at an increased risk for choking 
or aspiration.
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Chewing Skills Training Of the few treatment studies available related to teaching 
chewing, the majority do not show a clear demonstration of experimental control 
to determine what treatment components are responsible for the increase in chew-
ing. In addition, many of the studies available are conducted with children who 
have demonstrated some chewing skills prior to the intervention (Shore et al. 1999; 
Volkert et al. 2013). The following techniques have been combined in treatment 
packages for chewing skills training.

Modeling and Reinforcement Butterfield and Parson (1973) described a treatment 
to increase chewing for a moderately delayed individual with no prior evidence of 
chewing which involved removal of attention following the absence of chewing, 
repeated modeling and reinforcement (e.g., a caregiver demonstrated chewing a 
cracker resulting in an audible “crunch,” following the “crunch” he/she was pro-
vided a preferred food of the participant), and praise and preferred edible following 
successful approximation of chewing (i.e., shaping). This treatment was effective 
in teaching the child to chew saltine crackers, OREO® cookies, graham crackers, 
cake, eggs, and meat.

Descriptive Prompting and Differential Reinforcement Shore et al. (1999) devel-
oped a treatment to increase safe eating in a 14-year-old who had developmen-
tal delays, reflux, and esophageal stricture (i.e., a narrowing of the esophagus). A 
treatment package including prompting, response blocking (of large bites and bite 
rate > 30 s), and reinforcement of a 30 s bite rate, small bite size, and a prespeci-
fied number of chews per bite was found to be effective in increasing his safety 
during self-feeding of chopped and regular texture food. Similarly, Volkert et al. 
(2013) systematically demonstrated that descriptive verbal prompts and praise were 
responsible for increases in chewing and mastication for a 14-year-old male with 
developmental delays who had some evidence of chewing prior to treatment.

Negative Reinforcement Kadey et al. (2013c) increased a 6-year-old boy’s compli-
ance with chewing and swallowing. The child reportedly possessed the necessary 
oral motor skills to chew, sufficiently masticate, and safely swallow table foods, 
but refused to do so. The initial treatment involved differential reinforcement in 
the form of delivery of a preferred edible and activity for chewing and swallowing 
bites. Following low levels of compliance under the initial condition, a rule was 
added that following noncompliance, a physical prompt to chew would be pro-
vided. This resulted in increased compliance with chewing; however, swallowing 
did not occur. Thus, a rule was added that following noncompliance to swallow a 
physical prompt to swallow would be implemented. This prompt involved moving 
an NUK® brush along the midline of the tongue. The implementation of the rule 
resulted in increased swallowing and further increases in chewing. These compo-
nents were subsequently removed from the treatment while high levels of chewing 
and swallowing maintained. It was speculated that the physical prompts to chew 
and swallow functioned as aversive stimuli (i.e., negative reinforcement).
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Molar Placement, Lip Closure, and Tongue Lateralization Prior research by 
Gisel (1994), Gisel and Alphonce (1995), and Gisel et al. (1996) noted increases 
in chewing following teaching the skills of tongue lateralization (e.g., moving 
tongue side-to-side), lip control (i.e., lip closure around a straw/cup), and vigor 
of chewing (achieved with a molar placement). With these findings, Eckman et al. 
(2007) increased chewing in two children with delays and no previous chewing 
skills utilizing a multicomponent treatment package involving a molar placement, 
reinforcement in the form of praise and a preferred tangible for biting/chewing and 
swallowing, and EE (in the form of nonremoval of the bite). Concurrently, other 
sessions in which larger volumes of lower textured foods were presented, these chil-
dren also practiced tongue lateralization and lip control. Thus, it is not clear which 
components were necessary to increase chewing skills in these children.

Overall, there is much work to be done to better isolate the treatment variables 
that are necessary for advancing texture and chewing skills in children with feed-
ing difficulties. It remains unclear what approach, texture fading, or chewing skills 
training, is most effective and for whom. Further work in this area would improve 
the efficiency and effectiveness of treatments to achieve more developmentally and 
age-appropriate eating.

Caregiver Training

A key test to any behavioral intervention is the extent to which behavior change gen-
eralizes beyond the hospital/clinic setting with the treating therapist to the natural 
environment with the caregivers (Mueller et al. 2003; Stokes and Baer 1977; Werle 
et al. 1993). To accomplish this goal, it is necessary to program for generalization 
by training those caregivers who will maintain the progress in the home/community 
setting over time. McCartney et al. (2005) noted that for this programming to oc-
cur, it is necessary to evaluate the efficacy of such training programs, the degree to 
which caregivers are able to adhere to the intervention (i.e., treatment integrity), and 
also the extent to which caregivers report satisfaction and a willingness to use the 
intervention (i.e., social validity).

Individual Caregiver Training

Werle et al. (1993) examined the effectiveness of a treatment involving basic nutri-
tion education, contingent attention, rewards, and planned ignoring (for two par-
ticipants a brief time-out was also used) that was implemented by caregivers in 
the home environment. Treatment sessions incorporated a period of 20–30 min to 
discuss the techniques with the caregiver, a meal observation, and then a brief dis-
cussion regarding the caregiver’s implementation and the child’s response to the 
treatment. Specific training methods included instruction, discussion, handouts, 
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role-play, behavioral rehearsal during mealtimes, verbal feedback, and periodic 
videotape review. The results demonstrated that home-based behavioral training 
resulted in systematic changes in caregiver and child responding during meals. 
Anderson and McMillan (2001) also provided in-home training to caregivers of a 
child with feeding problems. Caregiver training methods included verbal and writ-
ten instructions, modeling, videotape review, and performance feedback during 
and after feeding sessions. Following several sessions and a gradual introduction 
of nonpreferred foods, the caregivers fed with high levels of integrity. McCartney 
et al. (2005) evaluated a systematic procedure in training caregivers to implement a 
commonly used treatment component, EE in the form of nonremoval of the spoon 
(Hoch et al. 1994). Caregivers watched videos of therapist-fed meals, participated 
in video review, and observed meals through a one-way mirror and within the feed-
ing room. Initial caregiver-fed meals consisted of one bite. The number of bites was 
increased systematically as latency to accept bites and refusal remained low. Levels 
of integrity during treatment implementation were high for caregivers feeding in the 
clinic, home setting, and at follow-up.

Najdowski et al. (2010) evaluated the effectiveness of training parents to imple-
ment a treatment for food selectivity within the home setting. Investigators were 
present in the home only twice per week and caregivers video recorded one meal 
per week (for evaluating procedural integrity and accuracy of data collection). 
Similar to McCartney et al. (2005), the number of nonpreferred bites presented 
was increased gradually across meals. Caregivers were involved with data collec-
tion, implementation of the procedures, and conducting generalization probes with 
nonpreferred foods that were not previously exposed to the treatment. Training 
components involved data collection procedures (demonstrating high levels of IOA 
with therapists), written and verbal instructions, modeling, role-play, and in-vivo 
coaching while the caregivers implemented the treatment with the child in the home 
setting. The results indicated that the caregivers’ implementation of the treatment 
was effective in increasing their child’s consumption of nonpreferred foods and 
decreasing IMB in the home setting with relatively little time spent in training and 
with supervision.

Caregiver training for individual feeding interventions has been demonstrated 
to be effective in both clinic and home settings (Anderson and McMillan 2001; 
Najdowski et al. 2010; Werle et al. 1999), with varying levels of supervision and 
durations of training (Najdowski et al. 2010) and to have high social validity and 
high levels of caregiver acceptability (Binnendyk and Lucyshyn 2009; McCart-
ney et al. 2005; Najdowski et al. 2010; Pangborn et al. 2013). However, as these 
previous studies utilized multicomponent training packages, it is not clear what 
component(s) of the training package were responsible for the change in the care-
giver responses during meals.

In order to examine and increase the efficiency of training packages for feed-
ing interventions, Mueller et al. (2003) examined the effectiveness of a training 
package involving verbal instructions, role-modeling, and rehearsal (written in-
structions were provided under baseline conditions). Following the implementa-
tion of this training package, two caregivers demonstrated consistently high levels 
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of treatment integrity. For the third caregiver, post-session feedback was required 
prior to achieving high levels of treatment integrity. In a second study, these authors 
examined the components separately (i.e., verbal instruction + modeling, verbal in-
struction + rehearsal, and verbal instruction only) to determine the necessary train-
ing components. Consistently low levels of treatment integrity were observed when 
caregivers were provided written instructions only (i.e., baseline condition). Verbal 
instructions + modeling and verbal instructions + rehearsal were sufficient to lead 
to high levels of treatment integrity. Verbal instruction, when delivered only once, 
was insufficient. However, when verbal instruction was delivered a second time, 
caregivers implemented the treatment with high levels of integrity (above 90 %). 
Based on these results, the authors suggested all training components are not neces-
sary; however, reiteration of the information may be an important factor during the 
training process.

To extend the work of Mueller et al. (2003), Pangborn et al. (2013) applied a 
multicomponent training package in a sequential manner to evaluate levels of care-
givers’ correct implementation of a feeding protocol following each step of training. 
Training phases included observation, written and verbal protocol review (includ-
ing a brief quiz), video review, structured observation (i.e., in-room observation of 
therapist-fed meal with caregiver data collection), modeling, role-play, and immedi-
ate feedback. Following the completion of each training component, caregiver-fed 
probe meals were conducted in which caregivers were asked to feed a meal using 
the training procedures reviewed immediately prior to the session. If the caregivers’ 
implementation during the probe meal did not meet training criteria (i.e., less than 
80 % integrity, less than 95 % total consumption, or IMB > 0.5 rpm), verbal feedback 
was provided that was consistent with the appropriate training step, and a second 
probe meal was conducted. If during the second probe meal performance failed to 
meet training criteria, the next training phase was conducted. Results demonstrated 
that caregivers could be taught to successfully implement feeding interventions by 
training successive components and thus, training steps could be individualized to 
meet the needs of the individual caregiver. None of the caregivers required all seven 
phases, yet there were individual differences regarding the number of phases that 
were required to meet training criteria. The authors suggest sequential application 
of the training phases may be a more time-and resource-efficient training delivery 
method.

Caregiver Group Interventions

Caregiver group interventions have been shown to have some beneficial effects with 
nonclinical feeding difficulties (e.g., picky eating, fussy eaters, mealtime behavioral 
difficulties) in typically developing, healthy children (Adamson et al. 2013; Moraws-
ka et al. 2014). Similar caregiver group-based approaches to intervention have been 
investigated with children with clinically significant feeding difficulties (Jones and 
Bryant-Waugh 2012) and those with autism and food selectivity (Sharp et al. 2013a). 
Jones and Bryant-Waugh (2012) conducted a preliminary evaluation of a skills-and-
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support group intervention for mothers of children with feeding problems whose chil-
dren were receiving services in the Feeding and Eating Disorder Service in a tertiary 
referral hospital. The content of the group covered seven themes including “food 
preparation and provision,” “mealtime interactions,” “identity, parental expectations 
and support,” “impact on the general parent-child relationship,” “concerns about 
the future,” “stress,” and “need for control.” Overall, results of the study showed 
little change on measures of caregivers’ mood and stress; however, there were some 
changes in caregiver ratings of the severity and number of child feeding problems.

Similarly, with an effort to develop an economical alternative with the potential 
for replication and rapid treatment dissemination, Sharp et al. (2013a) conducted a 
preliminary examination of a group-based caregiver training targeted for caregivers 
of children with ASD and food selectivity. The Autism MEAL Plan is a curriculum 
specifically developed to assist caregivers to Manage Eating Aversions and Low 
intake among children with ASD. The intervention consisted of eight, 1-h, didactic 
caregiver training sessions covering general behavior management strategies ap-
plied during meals (e.g., routine and consistency, positive attending), specific inter-
ventions for feeding problems associated with ASD (e.g., extinction and stimulus 
fading), and strategies for promoting self-feeding (e.g., graduated prompting and 
backward chaining). Other concepts emphasized throughout the sessions were the 
gradual process of behavior change, importance of monitoring behavior (e.g., ante-
cedent-behavior-consequence charts and data sheets), the use of operational defini-
tions, using the child’s behavior to guide the course of treatment through the use of 
decision rules, and the possibilities for an increase in problem behavior following 
the introduction of treatment (i.e., an extinction burst). Caregivers were encour-
aged to individualize the recommendations during homework assignments follow-
ing each session. Questions and feedback regarding the assignments were reviewed 
at the start of the next session. The training did not include direct observation of 
the feeding sessions of caregiver–child dyads. Overall, following completion of the 
group, caregivers reported a significant reduction in caregiver stress as measured by 
the Parenting-Stress Index-Short Form (Abidin 1995) and reported overall high lev-
els of satisfaction with the program. However, no significant change was observed 
in feeding behaviors as captured by the Brief Autism Mealtime Behavior Inventory 
(Lukens and Linscheid 2008) or dietary variety as measured by the Food Preference 
Inventory (Sharp et al. 2013b) selectivity score. The authors suggested that future 
variations of the treatment will likely include live observations of meals that will 
allow for coaching, modeling, and role plays that have been found to be effective in 
other individualized training programs (Kaminski et al. 2008; Mueller et al. 2003), 
and incorporation of measures of procedural fidelity (Najdowski et al. 2010).

Caregiver Training Conclusions

The number of systematic investigations of feeding interventions has increased in 
the past decade (Sharp et al. 2010c). With the increased evaluations of feeding in-
terventions, there has also been an increased focus on determining best practices 
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for training caregivers who will implement these interventions in the home/com-
munity setting. To date, several individualized and a few preliminary group training 
programs have been evaluated for children with severe feeding difficulties. Overall, 
many of the individual training methods have been found to be effective in chang-
ing caregiver responses during meals and demonstrated high levels of treatment 
fidelity, which in turn has resulted in increased appropriate mealtime behavior in 
the patient. High levels of treatment fidelity have been associated with lower levels 
of IMB (Pangborn et al. 2013; Wilder et al. 2006). However, Mueller et al. (2003) 
noted that high levels of treatment integrity may not be necessary for child respond-
ing to persist in some cases. Relatively high levels of appropriate eating maintained 
even when treatment implementation failures occurred. Additional investigation 
is warranted to determine under what conditions will appropriate eating maintain 
when treatment fidelity is less than optimal. With the end goal of developmen-
tally appropriate eating, caregivers and clinicians alike typically intend to gradu-
ally normalize the child’s mealtime routine and discontinue the use of treatment 
components when they are no longer necessary. Determining when this fading of 
components could successfully occur and what methods could be trained so that 
caregivers understand how and when to do so with minimal assistance is an area 
for future study. The majority of studies reviewed reported high levels of caregiver 
satisfaction and many also noted corresponding decreases in caregiver stress and 
increased caregiver confidence (Adamson et al. 2013; Binnendyk and Lucyshyn 
2009; McCartney et al. 2005; Najdowski et al. 2010; Pangborn et al. 2013; Sharp 
et al. 2013a). These findings are important given the impact that caregiver stress/
confidence may have on parent–child interactions and the caregiver’s ability to fol-
low through with recommendations in the home setting (Garro et al. 2005).

General Conclusions

Pediatric feeding disorders, though not specific to children with ID/DD, are highly 
comorbid with such diagnoses. Children with feeding disorders may present with 
a variety of one or more difficulties, including problems with variety, volume, tex-
ture, proportionality of solids/liquids, self-feeding, and others. The etiology of this 
class of disorders often varies from child to child and may be multifaceted, with 
medical, developmental, and/or oral-motor concerns playing a role in the develop-
ment, maintenance, and exacerbation of feeding difficulties, in addition to behavior-
al variables. Therefore, an interdisciplinary approach to assessment and treatment is 
often advised in order to provide comprehensive care. From a behavioral perspec-
tive, which was the focus of this chapter, refusal is often a primary target of assess-
ment and treatment. Function-based treatments following a functional behavioral 
assessment have proven to be most effective in the treatment of refusal, with escape 
being identified as a maintaining variable in the majority of cases. Over the past 
10 years, research on the behavioral components related to feeding disorders has 
significantly expanded, which has resulted in an increase in available assessments 
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and treatments to effectively alleviate feeding difficulties in children with ID/DD, 
as well as in children with feeding difficulties without these diagnoses. Caregiver 
training has also been highlighted more in the literature, which is a key component 
to the success of any behavioral treatment targeting feeding problems. Overall, sig-
nificant advancements have been made within the field and are expected to continue 
as the field continues to grow.
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Introduction

Sleep problems are very common for those with intellectual disabilities (IDs). There 
is evidence that they experience serious difficulties with many aspects of sleep and 
show bedtime behaviour problems. There is also evidence that sleep problems lead 
to troubles with behaviour and function for many. The majority of research has tar-
geted children, rather than adults, and the greatest number of studies has included 
either heterogeneous samples of individuals, with ID due to a broad range of aeti-
ologies, or those with an autism spectrum disorder (ASD). Most studies have been 
questionnaire based, utilizing the report of parents or caregivers, whereas only a few 
have used direct observation. Only a handful of studies have examined sleep prob-
lems longitudinally. Thus, although the literature clearly points to sleep problems 
being a common, chronic and distressing issue for those with ID and their families 
or caregivers, our knowledge is not cohesive or comprehensive, and a great deal of 
work remains to be done.

Sleep problems are commonly grouped into two categories. Dyssomnias in-
clude primary sleep disorders that can be due to internal factors, such as circadian 
rhythm abnormalities or external factors, such as inappropriate sleep-related rou-
tines. Examples include problems with sleep initiation or onset, night waking or 
early morning waking. Parasomnias refer to abnormal events that disrupt sleep. The 
parasomnias most of us have experienced at some point in time are nightmares, but 
teeth grinding, enuresis, sleep walking and sleep talking also fall into this category. 
In addition to sleep disorders, many children may display resistance to going to 
sleep. This often manifests as noncompliance, tantrums or oppositional behaviour. 
These are sometimes referred to as “settling problems”. For the most part, research 
focused on individuals with ID has targeted these three concerns. Sleeping with a 
parent, also called “co-sleeping” can also be a problem. Although this may actually 
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improve sleep onset and reduce night wakings for children, it can be disruptive 
for families. Sleep-related breathing disorders, such as sleep apnoea, are also com-
mon in this population and included in some research. However, because they are 
a complex phenomenon with various physiological aetiologies that require medical 
intervention, they will not be covered in detail in this chapter.

Although, much less is known about the sleep disorders of children and adults 
with ID than their peers in the general population, early studies with children with 
severe ID indicated rates of sleep problems as high as 80 % (Bartlett et al. 1985). 
More recent studies suggest rates from 46 % (Krakowiak et al. 2008) to close to 
100 % (Wiggs and Stores 1996a; Didden et al. 2002b) in heterogeneous groups 
with ID. The sleep problems of those with ID are particularly problematic, in part 
because of their persistence (Wiggs 2001). In one longitudinal study of 200 children 
ages 1–18 years ‘with severe ID, follow up...’ 3 years later indicated that close to 
half still experienced problems. Thus, these sleep problems are not time-limited but 
appear to be protracted. They have also been linked to behaviour problems in both 
children (Didden et al. 2002) and adults (Matson et al. 2008). Despite this, many do 
not get treatment (Kronk et al. 2009; Maas et al. 2010) with one author suggesting 
this may be because professionals lack experience with these problems and because 
parents may perceive the sleep problems as unsolvable (Wiggs 2001).

This chapter will provide an overview of the literature regarding sleep problems 
in children and adults with ID. Research regarding heterogeneous groups will be 
discussed first, followed by a review of studies that have looked at groups with ID 
due to specific aetiologies. The factors that have been shown to relate to sleep prob-
lems will then be examined, followed by a description of the potential consequences 
of sleep problems in this group. The chapter will end with a review of possible treat-
ments for sleep problems in children and adults.

Rates of Sleep Problems

Heterogeneous Groups of Children

Over 20 years of research exists that details the sleep problems of children with ID. 
Most studies have been based on parent report via questionnaires, although some 
have included direct observation or actigraphy.

Quine investigated the sleep problems of 200 children with severe ID and fol-
lowed up with 166 of them 3 years later (Quine 1991). A large proportion of this 
group had sleep problems when first assessed, based on the semi-structured inter-
view that was used. Although the overall prevalence of any type of sleep problem in 
their sample is not reported, 41 % of children had problems with settling and 45 % 
with night waking, whereas 1–33 % experienced at least one form of parasomnia. 
Only night waking and sleeping in a parent’s bed decreased with age. As would be 
expected, both settling and night waking problems were more common in children 5 
years of age and younger. An interesting finding was that 48 % of those with settling 
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problems at Time 1 continued to have these at Time 2, and 64 % of those with night 
waking problems at Time 1 continued to have these at Time 2, suggesting the prob-
lems were persistent.

Shortly after, Piazza et al. used observational methods to examine the sleep 
problems of 51 children and adolescents age 3–21 years who had been admitted 
to an inpatient centre for severe behaviour problems (Piazza et al. 1996). All had a 
diagnosis of ID, including 2 with mild ID, 7 with moderate, 8 with severe and 34 
with profound ID. Using a time-sampling procedure over an average of 22 days for 
each patient, observers recorded every 30 min whether the individual was awake 
or asleep, in bed or out of bed. The authors report that the children displayed night 
wakings an average of 2.6 times per week and early morning waking was shown on 
30 % of days. In all, 88.2 % of the sample showed either delayed sleep onset, night 
waking or early waking on at least 43 % of the nights observed.

The same year, Wiggs and Stores also investigated sleep problems in children 
with severe ID (Wiggs and Stores 1996a). For their study, parents of 209 children 
attending special schools completed questionnaires. They found that all children 
had at least one sleep problem either most nights or every night, with 44 % indicat-
ing it was severe. In addition, 27 % of those without a current sleep problem or with 
an infrequent sleep problem had also had a sleep problem in the past. The authors 
note that the average duration of a sleep problem was 7.13 years (SD = 4.04) indicat-
ing these problems were longstanding for most of the children. Younger children in 
their study were more likely to have sleep problems.

In a smaller sample of 52 children, 11 with mild ID, 25 with moderate, 13 with 
severe and 2 with profound, Richdale et al. found that 58 % had a current sleep 
problem (Richdale et al. 2000). Of these children, aged 2–17 years, 59 % had had a 
sleep problem for 2 or more years. Among the group, 69 % had frequent night wak-
ing, and this had been a problem for 2 or more years for 53 % of these.

Didden’s group studied 286 children aged 1–19 years who lived at home in the 
Netherlands (Didden et al. 2002b). The children were recruited through daycare 
centres and special schools in the Netherlands to complete questionnaires regarding 
their child’s sleep and sleep problems. The children ranged from 1 to 19 years of age 
and had mild (17.4 %), moderate (40.3 %), severe (33.8 %) and profound (8.5 %) ID. 
Using the same questionnaire as Wiggs and Stores (Wiggs and Stores 1996a), Did-
den et al. found that 38.8 % of parents reported their child had settling problems and 
69 % reported their child woke at night at least once per week. Overall, they found 
almost the identical overall rate of difficulties to Wiggs and Stores’ earlier study; 
99.4 % of parents reported their child had at least one problem related to going to 
bed or sleep.

In the most recent study located regarding children with ID, Krakowiak et al. 
included 63 children age 2–5 years with a developmental delay (Krakowiak et al. 
2008). Overall, 46 % of parents reported their child had a sleep problem. In this 
group, sleep onset and settling problems were most prevalent, followed by night 
waking and parasomnias.

Overall, this literature is small. However, the results are sufficient to develop a 
preliminary sense of the pattern of problems in this population. Based on the rates re-
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ported, night waking appears to be the most common difficulty parents face. Settling 
and sleep onset problems follow close behind in frequency. Parasomnias and early 
morning waking are relatively less common. Although not an overwhelming trend, 
some authors have found that problems appear to be more severe in younger children. 
However, unlike typically developing (TD) children, sleep problems in children with 
ID appear to be chronic; they do not appear to “grow out” of them. Because no studies 
have followed children into adulthood, we do not know whether these problems con-
tinue into adulthood or remit and resurface later. However, a look at the studies that 
have included adults with ID suggests that, for many, they remain static.

Heterogeneous Groups of Adults

Much less research exists regarding sleep problems in adults with ID. In a 1998 
study, Brylewski and Wiggs surveyed the caregivers of 205 people with ID aged 
21–83, who were living in community housing (Brylewski and Wiggs 1998). They 
found that 26.8 % had problems preparing for sleep, such as resistance, 34.1 % were 
“light sleepers” and 14 % had parasomnias. Overall, fewer than 32 % of these indi-
viduals had no sleep problems, with over 38 % having 2–5 problems. The authors 
also report that there were few factors found that affected differences in sleep prob-
lems. However, women did have more problems preparing for bed, older residents 
were more likely to snore, and residents with Down syndrome were less likely to 
wake at night, whereas those with less ability to communicate were more likely. 
Enuresis was also more common in those who had a seizure disorder, were taking 
an antiepileptic medication or had less ability to communicate.

Harvey et al. conducted a telephone survey with the 67 caregivers of 237 adults 
with mild to profound ID living in group homes (Harvey et al. 2003). These indi-
viduals were 18–70 years of age. Their results indicated many had night wakings, 
with 36 % being awake more than 1 h each night. There was also a high rate of sleep 
onset problems, with 60 % being awake more than 30 min after retiring.

As part of their study comparing the sleep of adults with ID and adults with ASD 
and ID, Matson et al. report on 166 adults aged 27–88 years from developmental 
centres in the southeastern USA (Matson et al. 2008). Their results indicated that 
13.7 % had at least one sleep problem listed on the sleep disorders scale of the Diag-
nostic Assessment of the Severely Handicapped-II (Matson 1995), an observational 
scale that was administered to direct care workers.

In a more recent study, Boyle et al. recruited individuals with ID within a health 
district in Scotland (Boyle et al. 2010). This group used a subset of items from a 
larger questionnaire to assess psychiatric problems. The 1023 individuals were age 
16 years or older (52 % < 45 years) and had mild (39 %), moderate (24 %), severe 
(19 %) or profound ID (18 %). Among them, 18 % had Down syndrome and 7.5 % 
had been diagnosed with ASD. They report that 8.5 % of the group had initial in-
somnia, 9.9 % experienced early morning waking and 12 % had broken sleep.

Overall, the rates of sleep problems in adults with ID do appear somewhat lower 
than for children. Rates also appear to vary depending on the manner information 
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was collected. When subsets of items from more general behavioural or psychiatric 
measures are used, rates are less than 15 %. In contrast, when more detailed infor-
mation is collected using questionnaires that are sleep-specific, rates are as high as 
68 %. This variation may be due to two things. First, sleep problems may be less 
easily recognized in adults with ID. They may be less likely to seek comfort or at-
tention or to act out when having difficulties sleeping or when waking. Thus, care-
givers may be less cognizant of their problems, making very detailed questioning 
necessary to uncover them. Second, adults with ID are more likely to live outside of 
a family home than children. This means caregivers may change frequently. The re-
sult may be that staff is less aware of the continuity of sleep problems because they 
are not dealing with a specific resident on an ongoing basis. This may lead them to 
believe problems are transitory, and therefore, to under-report them. Nonetheless, 
the data do suggest that sleep problems are a lingering problem for adults with ID, 
no less deserving of attention than for children.

Differences in Sleep Problems Between Groups With ID  
and Peers From the General Population

Although studies suggest sleep problems are common for those with ID, the ques-
tion has been asked as to whether these differ substantially from individuals without 
ID. This is especially relevant in the case of children, for whom sleep problems are 
not uncommon in the general population.

Several studies have included both children with ID and typically developing 
(TD) peers in their samples. In Quine’s 2001 study, parents of children aged 4–12 
years who attended 12 primary and special schools in the UK were recruited. They 
compared the report of parents of the 182 children at special schools to those of the 
parents of the 576 primary school pupils. A larger proportion of children at the spe-
cial schools experienced settling problems (41 versus 27 %), night waking problems 
(45 versus 13 %), early waking (14 versus 5 %), restlessness during sleep (53 versus 
26 %), snoring (27 versus 14 %), apnoeic episodes (3 versus 1 %), gagging or chok-
ing during sleep (3 versus 1 %), head banging (4 versus 2 %) and bedwetting (33 
versus 5 %). A larger number of children from the special schools also slept in their 
parents’ bed (17 versus 11 %). Children from the special schools did not have more 
night-time fears, sleep talking, sleep walking, tooth grinding, nightmares or sleep 
terrors. Of note, several dyssomnias decreased with age in the mainstream school 
group, including settling, night waking and early waking, as well as sleeping in a 
parent’s bed. In contrast, only night waking and sleeping in a parent’s bed decreased 
with age for the children from the special schools. Neither group showed changes 
with age in sleep apnoea problems or parasomnias.

Goodlin-Jones et al. used parent report with the Children’s Sleep Habits Ques-
tionnaire (CSHQ) as well as actigraphy to compare 57 children with a develop-
mental disability to 69 TD children age 2–6.5 years (Goodlin-Jones et al. 2009). 
The CSHQ is the most commonly used tool to assess sleep problems in children 



L. M. Breau150

with ID (Owens et al. 2000). It includes subscales that assess the frequency and 
severity of several aspects of sleep, including bedtime resistance, sleep onset delay, 
sleep duration, sleep anxiety, night wakings, parasomnias, sleep-disordered breath-
ing and daytime sleepiness. Cut-off scores were developed by the authors to deter-
mine when sleep problems reach levels that would be considered a sleep disorder. 
Because data have been published with both TD children in the community and TD 
children diagnosed with a sleep disorder, the difficulties of children with ID can be 
viewed relative to these groups.

In Goodlin-Jones et al.’s study, children with a developmental disability (DD) 
were 3.3 times more likely to have a score above 60 on the CSHQ (OR = 3.3, 95 % 
CI = 1.1–10.0) and less likely to have actigraphy readings that were indicative of 
a sleep onset insomnia (OR = 0.3, 95 % CI = 0.1 to 0.8). However, they did not 
differ from TD children in terms of parent report of a sleep problem (OR = 1.5, 
95 % CI = 0.9–2.7) or actigraphy recordings indicative of night waking insomnia 
(OR = 1.4, 95 % CI = 0.7–2.8).

Because children were followed up 3 and 6 months later, Goodlin-Jones et al. 
were able to examine the stability of problems for comparison across groups. More 
children with DD had scores above 60 on the CSHQ (10 %) at all three time points 
than TD children (2 %). In addition, children with a DD had more persistent re-
ports by parents of a sleep problem (OR = 2.1, 95 % CI = 1.0–4.4) and less persistent 
sleep-onset type insomnia based on actigraphy reading (OR = 0.3, 95 % CI = 0.1–
0.8). However, they did not differ from TD children in relation to the persistence of 
problems as measured by the CSHQ or persistence of actigraphy scores indicative 
of night waking insomnia. The authors suggest that the decrease in insomnia may 
have been due to maturation, although only 6 months had passed. However, it may 
have also been due to the focus on sleep in the families during the study. In other 
words, parents may have paid more attention to sleep routines and inadvertently 
helped improve their child’s sleep over the course of the study. The authors also 
suggest the possibility that the discrepancy between the measures of sleep prob-
lems, CSHQ and actigraphy, may reflect the fact that parents of children with a 
DD may have heightened general stress, which may alter their experience of their 
child’s sleep behaviours independent of their severity.

Krakowiak et al. also compared preschool children with developmental delays to 
a TD group, both of whom ranged from 2 to 5 years of age (Krakowiak et al. 2008). 
They solicited information as part of a larger study by using 39 questions regarding 
sleep, sleep behaviour and sleep problems. Parents of the 63 children with a DD 
did not report more problems with sleep than the parents of the 163 TD children. 
This lack of difference could be due to the fact that data were not collected using a 
standardized and validated questionnaire. The lack of difference may also be due to 
the fact that there is a higher prevalence of sleep problems in younger TD children, 
which tends to decrease with age (van Litsenburg et al. 2010).

Another study also reports no difference due to having a DD. Buckley et al. 
compared the sleep patterns of 15 TD children and 13 with DD who were 2–7 years 
old (Buckley et al. 2010). They completed an overnight polysomnogram. The DD 
group did not show a shorter total sleep time, longer time to sleep onset or more 
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minutes awake after sleep onset. The authors caution that some differences in the 
data from data obtained for children at sleep labs suggest that the fact they were col-
lected during admission to a regular paediatric unit may have negatively impacted 
children’s sleep. It is possible that this attenuated differences between the groups.

In summary, Quine’s study of school age children generally found more sleep 
problems in children attending a special school than a mainstream school (Quine 
2001). The exception was parasomnias. In contrast, studies with younger children 
(Goodlin-Jones et al. 2009; Krakowiak et al. 2008) do not find differences between 
children with ID and TD peers. Although this may simply reflect differences in 
methodology, it is also possible that the underlying factor is age. Probably because 
sleep problems are more prevalent in younger TD children, but decrease with age, 
only children with ID that are school age or older show more sleep problems than 
their peers. Quine’s data suggesting that dyssomnias decreased with age in that 
study for TD children, but not children with ID, support this possibility. No studies 
could be found comparing adolescents or adults with ID to a TD group, making it 
difficult to know whether these differences stabilize. However, given the high rates 
of reported sleep problems in adults with ID, and their nature, such as bedtime 
resistance and parasomnias (Brylewski and Wiggs 1998) it is likely that a direct 
comparison would yield significant differences.

Sleep Problems in Groups With ID due to Specific Aetiologies

In addition to studies using heterogeneous groups of children or adults with ID, 
many authors have examined sleep problems in groups with specific disorders or 
have included analyses of subgroups with specific disorders within their report. 
This can add to our knowledge. Because each disorder carries with it specific at-
tributes, neurological, physiological and behavioural, investigations such as these 
may lead to a better understanding of factors that contribute to poor sleep or to bet-
ter sleep within the ID population as a whole. This section describes the studies that 
could be found that focus on subgroups with ID. As with most work in this area, 
unfortunately, the preponderance of studies do focus on children. However, in some 
cases both children and adults are included in the same study. Although this is un-
common in the research literature, it did allow for the researchers to recruit sample 
sizes that were sufficiently large to examine problems in some detail.

Angelman Syndrome

Only one study has included data specific to individuals with Angelman syndrome 
(Didden et al. 2004b). They included 109 individuals aged 3–44 years, 33 % of 
whom lived in residential centres and 67 % of whom lived in a family home. Within 
that group, 29 % experienced early waking, 37 % night waking and 10 % settling 
problems. Overall, 40 % had severe sleep problem and for 90 % of these the sleep 



L. M. Breau152

problems had lasted for at least a year, with a mean duration of 9.7 years (SD = 8.0). 
The authors report that 33 % had received advice or help for either their current or 
past sleep problems (6 % psychological, 11 % education, 23 % medication and 3 % 
surgery). Of those receiving help, the greatest percentage believed psychological 
was effective (43 %), rather than education (33 %) or medication (24 %). The au-
thors also report there was no impact of age on the sleep problems reported.

Autism Spectrum Disorder

More studies have been published regarding sleep problems in individuals with 
ASD than any other specific group of individuals with ID. Generally, parents of 
children with ASD report more sleep problems than TD peers (Goodlin-Jones et al. 
2009; Krakowiak et al. 2008; Cotton and Richdale 2010; Couturier et al. 2005). This 
may be one reason for the focus on this group.

A number of studies have used the CSHQ (Owens et al. 2000) to investigate the 
sleep problems of children with ASD (Table 6.1). In 2002, Honomichl et al. used 
the CSHQ, along with diaries, to examine sleep problems in 100 children age 2–11 
years with pervasive developmental disorders (PDDs). Among these, 65 had ASD, 
8 had Asperger’s syndrome (AS) and 23 had pervasive developmental disorder-not 
otherwise specified (PDD-NOS) (Honomichl et al. 2002). Parents completed the 
CSHQ at study entry, followed by a daily sleep diary for 4 weeks and completion 
of the CSHQ again. Six weeks later, they completed the CSHQ a second time, 
followed by completing the daily sleep diary for 2 additional weeks, and a final 
completion of the CSHQ.

CSHQ and sleep diary values were stable over the two time periods, suggesting 
steady problems. Children typically took 30 min to fall asleep at night, woke at 
night more than twice per week and were awake approximately 60 min at each time 
they woke. Children slept an average of 9.5 h per night. The authors report that at 
entry to the study, 54 parents reported their child had a sleep problem. This group 
had significantly higher scores on the CSHQ for bedtime resistance, sleep onset 
delay, sleep duration, sleep anxiety, night waking and parasomnia scales than those 
whose parents did not report a sleep problem. They found no differences in scores 
when children aged 2–5 years were compared to children 6–11 years, suggesting 
sleep problems did not decrease with age.

Three studies have used the CSHQ to compare the sleep problems of children 
with ASD and TD children (Couturier et al. 2005; Hoffman et al. 2006; Souders 
et al. 2009) and provide subscale scores for the children with ASD in their study 
(Table 6.1). Couturier et al. report that children with ASD and normal intelligence in 
their study had more frequent and more severe sleep problems than the TD children 
in the study. Of those with ASD, 78 % had a score above the cut-off on the CSHQ, 
indicating a sleep problem, compared to only 26 % of the TD group, and the differ-
ence was still significant when children taking stimulants were excluded from the 
analyses (79 versus 21 %). Children with ASD also had higher scores on the CSHQ 
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subscales of sleep onset delay, sleep duration, sleep anxiety and parasomnias. There 
was also a trend for those with ASD to have higher scores for bedtime resistance 
and night wakings subscales.

In their study, Souders et al. compared 59 children with PDDs (26 ASD, 21 PDD-
NOS, 12 AS) who were age 4–10 years with 40 TD children. Parents of 57.6 % of 
the children with PDDS reported concerns with sleep compared to 12.5 % of parents 
of TD children. Significantly more children with PDDS were also taking medica-
tion to help sleep (37.3 %) than TD children (0 %). Interestingly, the CSHQ scores 
of the children taking medication for sleep were higher than those who were not, 
suggesting the effects of the medication were limited. Actigraphy recordings also 
did not differ due to taking sleep medication.

In another study, Hoffman et al. compared their group of 106 children with ASD 
age 4–16 to a comparison group of TD children age 4–15 years (Hoffman et al. 
2006). In this case, children with ASD scored higher on all CSHQ subscales except 
daytime sleepiness (Table 6.1).

Finally, in addition to a TD comparison group, Goodlin-Jones et al. used par-
ent report with the CSHQ as well as actigraphy to compare the 68 children in their 
study with ASD to 57 with a DD in addition to 69 TD children (Goodlin-Jones et al. 
2009). The children in the study were preschoolers, ranging from 2 to 6.5 years. 
Children with ASD (42 %) were more than twice as likely to have their parents 
report a generic sleep problem than TD children (14 %), but not children with DD 
(48 %). In contrast, based on actigraphy, children with ASD were less likely to have 
sleep onset problems or night waking insomnia than TD children. Over the three 
time periods used in the study, covering a 6-month period, the same proportion of 
children had a problem at all three time periods as TD children according to CSHQ 
scores. However, 16 % of the ASD group, compared to 5 % of the TD group had 
a problem at all three time points based on parent report. As the authors discuss, 
these discrepancies raise the question as to whether children with ASD actually 
have more sleep problems than TD children, or, whether their parents of experience 
their children’s sleep behaviour and sleep patterns as more stressful due to other 
factors associated with having a child with ASD.

One study used the Behavior Evaluation of Disorders of Sleep (BEDS) to inves-
tigate sleep problems in children with ASD/PDD. The BEDS includes 28 items that 
fall into five domains: expressive sleep disturbances, sensitivity to the environment, 
sleep facilitators, disoriented awakenings and apnoea/bruxism. Shreck and Mulick 
(Schreck and Mulick 2000) included 55 children age 5–12 years with ASD or PDD 
in their study, comparing them to 22 children with ID and 49 with borderline ID and 
43 TD children. Parents of children with ASD/PDD were more likely to indicate 
their child had a sleep problem. Based on the BEDS, they determined that children 
with ASD/PDD had more dyssomnias and parasomnias than the other groups.

Polimeni et al. (Polimeni et al. 2005) also used the BEDS in addition to a survey 
developed for their study. They included 53 children with ASD, 52 with Asperger’s 
disorder (AD) and 66 TD children in their study. They ranged from 2 to 17 years. A 
total of 50 % of the TD group reported sleep problems, whereas 73 % each of ASD 
and AD groups did. Parents reported 1.2 problems on average, but they found no 
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difference between groups in the severity of sleep problems. Parents reported mild 
problems in 22 % of the ASD group, 25 % of the AD group and 23 % of the TD 
group, moderate problems in 57 % of the ASD group, 39.5 % of the AD group and 
42 % of the TD group and severe problems in 17 % of the ASD group, 33 % of the 
AD group and 30 % of the TD group. Despite this, the AD group had significantly 
higher BEDS total scores than the ASD or TD groups, but there were no differences 
in BEDS subscale scores, with the exception of being disoriented upon waking be-
ing more common for AD children than TD children.

Krakowiak included 303 children in their study with ASD and compared them to 
63 DD children and 163 TD children (Krakowiak et al. 2008). Children with ASD 
tended to get less sleep than TD children (11 h versus 12 h). Parents of 53 % of 
children with ASD reported at least one “frequent” or “always” sleep problem, com-
pared to 46 % of those in the DD group and 32 % of those in the TD group. Further, 
more children in the ASD group (13 %) than in the DD (9.5 %) or TD groups (3.7 %) 
had elevated scores for sleep onset problems and night waking (11 versus 6.3 versus 
4.3 %). However, the differences between the ASD and DD groups were no longer 
significant after controlling for medical and demographic characteristics (gender; 
age; use of allergy, CNS or respiratory medications; and frequent gastrointestinal 
symptoms, birth order). Of note, cognitive and adaptive delays were not associated 
with sleep problems in the ASD group, although they were across the larger sample.

Mayes and Calhoun used 10 items of the Pediatric Behaviour Scale, developed 
by the authors, to investigate sleep problems in 477 children with ASD age 1–15 
years. Data were collected from charts of a psychiatry diagnostic clinic (Mayes 
and Calhoun 2009). They report that “sometimes” to “very often” 35 % of children 
walked or talked in their sleep, 36 % wet their bed, 39 % had nightmares, 45 % 
woke too early, 50 % woke often during the night, 56 % were restless during sleep 
and 60 % had difficulty falling asleep. No problems were associated with age, ex-
cept waking during the night, which decreased with age, and nightmares, which 
increased with age. Overall, sleep problems were not correlated with IQ.

Williams et al. asked 210 parents of children with ASD (127 with ID also) to 
complete a survey regarding their child’s sleep (Williams et al. 2004). Parents re-
ported that “frequently” or “almost always” 53 % had difficulty falling asleep, 40 % 
had restless sleep, 33.8 % had frequent wakings, 39.5 % insisted on co-bedding, 
27.7 % had enuresis, 21 % each had bruxism and snoring, 10.5 % vocalized in their 
sleep, 5.2 % woke up screaming, 3.8 % had nightmares and 1 % experienced sleep 
walking. No difference in the frequency of problems between the groups with and 
without ID was found except for night wakings, which were more frequent in the 
group with ASD and ID than the group with ASD alone (63.8 versus 45.3 %). Only 
enuresis was related to age. It was more common in younger children (< 6 years 
versus 6–11 versus 11 +).

Matson’s group conducted the only study that could be located to specifically ex-
amine sleep problems in adults with ASD (Matson et al. 2008). In their study, 168 
adults with ASD and ID (age 16–78) were compared to 166 with ID alone. They re-
port that 44.7 % of those with ASD and ID had sleep problems, compared to 13.7 % of 
those with ID only. Those with ASD and ID also had higher DASH-II scores reflect-
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ing difficulty staying awake, waking up frequently at night, difficulty getting to sleep 
and waking up screaming. There was no difference between groups for sleepwalking.

In summary, the data regarding individuals with an ASD are mixed. Some studies 
find no difference in sleep problems between those with ASD relative to those with 
ID (Krakowiak et al. 2008; Goodlin-Jones et al. 2009; Williams et al. 2004). In addi-
tion, the highest rates in two studies were for children with AS (Couturier et al. 2005; 
Krakowiak et al. 2008). Finally, one study found that, although parents of children 
with ASD reported more problems, the data did not support this (Goodlin-Jones et al. 
2009). This raises the question regarding whether parents of children with ASD per-
ceive their child’s sleep differently. This may be due to parents of children with ASD 
having high levels of stress related to parenting that make them more sensitive to is-
sues related to sleep, as suggested by Goodlin-Jones et al. (Goodlin-Jones et al. 2009). 
It may also be due to the methodologies used. However, there is no way to know if 
the results reported apply to adults with ASD as only one study exists at this time. 
What is clear is that parents are experiencing frequent and serious difficulties with 
getting their child with ASD to go to sleep and stay asleep. More studies with objec-
tive measures are needed with this group to back up these findings based primarily on 
parent-completed questionnaires. More studies are also needed with adults with ASD.

Cri du chat Syndrome

Only two reports by the same group have included those with cri du chat syndrome 
(Maas et al. 2009; Maas et al. 2012). In their first study, Maas et al. compared the 
sleep of 30 individuals with cri du chat syndrome who were 2–47 years old to that of 
30 with Down syndrome and 30 with ID due to mixed aetiologies. Although more 
individuals with cri du chat had sleep problems (30 %) than with those with Down 
syndrome (10 %) or ID (23 %), the difference was not significant. Night waking 
was the most common problem in the cri du chat group, being a severe problem for 
20 %. Severe early waking was a problem for 3 % and none had a severe settling 
problem. Otherwise, there was no increased prevalence of sleep problems for those 
with cri du chat relative to other groups. In a subsequent study, 25 individuals who 
took part in the 2009 study were compared to a group with Jacobsen syndrome. No 
differences in sleep problems between groups emerged. These two studies suggest 
that having cri du chat syndrome is unlikely to increase the likelihood of having a 
sleep problem relative to people with Down syndrome, Jacobsen syndrome or ID 
due to a variety of aetiologies.

Cornelia de Lange

Only one study could be found that specifically examined sleep problems in indi-
viduals with Cornelia de Lange syndrome (Hall et al. 2008). A total of 55 % of the 
54 youth (mean age = 13.9 years, SD = 8.6) had sleep problems. This did not differ 
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from the proportion of a comparison group of 46 individuals with ID of mixed 
aetiologies in terms of overall sleep problems, going to bed problems or waking at 
night. These results tentatively suggest that having Cornelia de Lange syndrome 
does not increase risk of sleep problems relative to individuals with ID of other 
aetiologies.

Down Syndrome

A group from the UK studied 58 children with Down syndrome ranging from less 
than 1 to 17 years of age (Carter et al. 2009). They report that, using the CSHQ, 
33 % of the children under age 4 had restless sleep, although the scale was not 
designed for that age group. They also found that children aged 4–12 had elevated 
scores on all scales except sleep duration relative to the US same-age norms provid-
ed by Owens et al. (Owens et al. 2000). In their group 13 years and older with Down 
syndrome, the children showed significantly elevated scores for bedtime resistance, 
parasomnias, sleep-disordered breathing and daytime sleepiness. The most noted 
problems were resisting going to bed (25 %), sleeping in another’s bed (33 %), rest-
lessness during sleep (58 %), waking more than once per night (40 %) and waking 
at least twice per night (28 %). Parasomnias that were reported included bruxism 
at least 2 nights per week (45 %) and sleep talking (45 %). Only 5 % each reported 
sleep walking or night terrors.

Two years later, Breslin et al. used the CSHQ to investigate the sleep problems 
of a group of 35 children age 7–18 years (Breslin et al. 2011). Their data indicated 
85 % had scores above the cut-off for a clinical problem. The children exhibited a 
variety of problems. Compared to norms generated with a community sample of 
TD children by Owens et al. (2000), this group had significantly elevated scores 
for bedtime resistance, sleep anxiety, night wakings, parasomnias, sleep-disordered 
breathing and daytime sleepiness. There was a trend to have higher scores for the 
sleep onset delay subscale, but there was no difference on the sleep duration sub-
scale.

Very recently Stores and Stores enrolled 78 parents of children with Down syn-
drome age 4–19 years (Stores and Stores 2013). They report that 20 % had problems 
with settling, 26 % were reluctant to go to bed and 9 % insisted on sleeping with 
someone else. They also found that 12 % had apnoeic episodes. Parasomnias that 
were reported included sleep talking (19 %), teeth grinding (17 %) and bed wetting 
(16 %). Fewer children banged their head (7 %) or walked in their sleep (3 %). None 
reported nightmares or night terrors.

The same year, Ashworth et al. compared 22 children 6–12 years of age with 
Down syndrome to a group of 24 with Williams syndrome and 52 TD children 
(Ashworth et al. 2013). They used both parent report, with the CSHQ, and actigra-
phy which was collected for a minimum of four nights. Children with Down syn-
drome had higher scores on all subscales of the CSHQ, relative to both the Williams 
syndrome and the TD group, except for the sleep onset delay and daytime sleepiness 
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subscales. Analyses of specific items of the CSHQ indicated that, relative to TD 
children, those with Down syndrome had more restless sleep, were more likely to 
move to another bed, snore loudly, wake early and seem sleepy during the day on 
2 or more nights per week. Actigraphy recordings also indicated that children with 
Down syndrome had the most disrupted sleep.

Maas et al. also compared sleep problems of children with Down syndrome to 
other groups (Maas et al. 2012). In their case-control study of children with Down 
syndrome, cri du chat syndrome, Jacobsen syndrome and nonspecific ID, they found 
no difference in the number of children with a severe sleep problem among groups. 
However, children with Jacobsen syndrome showed significantly more sleep com-
plaints than Down syndrome.

Taken together, these studies suggest that having Down syndrome does increase 
the risk of sleep problems relative to TD children. One exception may be children’s 
sleep duration; two studies did not report a difference in this aspect (Carter et al. 
2009; Breslin et al. 2011). This suggests that those with Down syndrome sleep the 
same number of hours, but have more disrupted sleep. There is less evidence that 
Down syndrome increases risk for sleep problems relative to other children with 
ID of different aetiologies. In one study, they showed more of some problems than 
children with Williams syndrome, but in another study they showed no more than 
children with Jacobsen syndrome. Thus, although the data suggest that these chil-
dren do have more sleep problems than TD children, more research is needed before 
a strong argument can be made that they show more problems than other groups 
with a DD or ID alone.

Fragile X Syndrome

Only two studies could be located that examined the sleep problems of children 
with fragile X syndrome. The first included 13 children aged 3–19 years (Richdale 
2003). Parents completed a questionnaire asking about various aspects of sleep. 
Seven parents reported a past sleep problem that had begun when their child was 3 
years old or younger. Four reported a current problem, with three of these indicat-
ing it had begun more than 2 years ago. Parents of eight children reported settling 
problems, three for more than 2 years, and five reported frequent night waking for 
more than 2 years.

In the second study, Kronk et al. used the CSHQ (Owens et al. 2000) with 90 
children with fragile X syndrome aged 3–17 years (Kronk et al. 2009). They report 
that 47 % of their sample had total scores at or above the cut-off score of 41, indicat-
ing a clinically significant problem, whereas another 38 % had scores between 38 
and 40 indicating a subclinical problem. They also found no difference in CSHQ 
scores due to age, gender or whether the child was taking medication for sleep. They 
report that 21 % struggled at bedtime, 41 % showed a sleep onset delay, 54 % had in-
sufficient sleep, 52 % woke once per night and 27 % more than once, 21 % moved to 
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another`s bed at night, 38 % experienced bedwetting, 20 % talked during sleep, 33 % 
ground their teeth during sleep, 57 % had restless sleep and 34 % snored loudly.

Clearly, rates are higher than for TD children. However, studies comparing this 
population to other groups are needed to confirm that there is an added risk for sleep 
problems when a child has ID due to fragile X syndrome specifically.

Jacobsen Syndrome

Only one group has published research regarding sleep problems in children and 
young adults with Jacobsen syndrome (Maas et al. 2008; Maas et al. 2012). Data 
from the same sample were used in both reports. In their 2008 study, data regarding 
sleep were collected for 43 individuals. Of these, 23 % had a sleep problem, includ-
ing settling problems (94 %), frequent night waking (16 %) and early waking (6 %). 
Of the 43, 54 % also had a history of sleep problems. They found no associations 
between the presence of a sleep problem and age, or level of ID. In their 2012 study, 
more details were provided regarding the 25 who had reported a sleep problem in 
the first study. Of the 25, 19 were classed as having a severe sleep problem and this 
did not differ from comparison groups with cri du chat syndrome, Down syndrome 
or nonspecific ID. The group of individuals with Jacobsen syndrome showed more 
sleep complaints than those with Down syndrome but not the other groups. Until 
more research is conducted with additional samples, these studies provide a brief 
overview of sleep problems in one sample of individuals with Jacobsen syndrome. 
However, there is insufficient data at this time to develop hypotheses regarding the 
relative rate or quality of sleep problems for people with Jacobsen syndrome rela-
tive to individuals with ID due to other aetiologies.

Prader-Willi Syndrome

Maas’ group also produced the only study that could be located looking at sleep 
problems in individuals with Prader-Willi syndrome (Maas et al. 2010). The 79 par-
ticipants in this study were adults, ranging from 18 to 65 years of age. Only one was 
reported to have a settling problem, 13 % had a night waking problem and 4 % had 
an early waking problem. A total of 15 % had some type of current sleep problem. 
Three participants met criteria for sleep apnoea. Relative to reported rates for those 
with ID of other aetiologies, there are not sufficient data to determine whether this 
group differs in terms of risk of sleep problems.

Rett Syndrome

In an early study, Piazza et al. examined sleep problems in 20 girls and women 
age 1–32 years with Rett syndrome and severe to profound ID (Piazza et al. 1990). 
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Parents recorded sleep and wake information for 30 min periods during the day until 
the participant was put to bed and fell asleep and then at 02:00 and 04:00. This was 
collected for 3–18 days. The authors report that night wakings occurred on 21 % of 
nights, delayed sleep onset on 68 % of nights and early wakings on 25 %. There was 
no relation between these three sleep problems.

In a subsequent study, Piazza et al. compared the data collected in their first 
study to a group of 51 youth aged 3–21 years with ID and severe behaviour prob-
lems (Piazza et al. 1996). They report that the group with Rett syndrome slept sig-
nificantly more at all ages and did not show the age-related decrease in night sleep 
displayed by children and youth with ID only. In addition, the individuals with Rett 
syndrome had more daytime sleep than those with ID and showed an increase in 
daytime sleep with age. Thus, they had more hours sleep per day as they aged when 
night-time and daytime sleep were combined.

More recently, Young and her group conducted a study on 237 individuals with 
Rett syndrome age 2–29 years in Australia, using information collected as part of 
the Australian Rett Syndrome Database (Young et al. 2007). Of these, 131 had in-
formation for three time points separated by 2 years each. Depending on the time 
point, 79–85 % reported any sleep problem. At the last time point, reports from 
202 indicated that, at least “weekly or more often”, 18 % displayed night laughing, 
13 % displayed night screaming, 11 % had night seizures, 33 % teeth grinding, 9 % 
of those who were mobile showed sleep walking, 6 % talked in their sleep and 4 % 
had night terrors. Only night laughing decreased significantly with age, whereas 
night seizures increased, peaking in the age 13–17 group and then showing a small 
decrease in those over age 18.

Several results are intriguing within this small literature. First, children with Rett 
syndrome were found to increase their daily amount of sleep with age over child-
hood. Second, they experienced increased night seizures in adolescence in another 
study. Finally, the report of laughing during sleep is unique. It is possible that this is 
another form of parasomnia.

Sanfillipo Syndrome

In the only study that could be found to investigate individuals with Sanfillipo syn-
drome, Colville et al. surveyed the parents of 80 people age 4–25 years in the UK 
(Colville et al. 1996). Parents reported 78 % had a sleep problem, and 29 of those 
whose family member had a sleep problem said it was severe. The authors report 
that, surprisingly, given the age of the sample, 19 were sleeping in their parents’ 
room. The problems reported included settling (56 %), night waking (59 %), early 
morning waking (28 %), moving to parents’ bed (30 %) and sleep talking (23 %). 
Some parents also described their child singing ( n = 9) or laughing ( n = 3) during 
sleep. Although there was a high rate of past sleep problems (92 %), there was no as-
sociation between age and amount of sleep, night waking or overall sleep problems.
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Williams Syndrome

Annaz et al. studied the sleep of 64 children with Williams syndrome aged 6–12 
years and a comparison group of 92 age-matched healthy children (Annaz et al. 
2011). Children with Williams syndrome received higher scores than the control 
group for the bedtime resistance, sleep onset delay, sleep anxiety, night waking 
and daytime sleepiness subscales of the CSHQ. Analyses also revealed that sleep 
problems decreased in children with Williams syndrome with age at a significantly 
slower rate than in the control group, suggesting, as with children with ID due to 
mixed aetiologies (Quine 2001) and ASD (Honomichl et al. 2002), that problems do 
not disappear with age. Asthma and allergies were a predictor of sleep onset delay, 
and cardiac problems had a significant effect on sleep duration. However, there was 
no effect on sleep of ear infections, constipation, tonsillitis or epilepsy. In terms of 
specific problems, 45 % resisted going to bed, 40 % moved to someone else’s bed in 
the night, 15 % sleep talked, 97 % had two or more wakings per night, 60 % expe-
rienced restless during sleep, 51 % had enuresis and 36 % snored. These problems 
were reported to occur “sometimes” or “often”.

As described earlier, Ashworth et al. compared 22 children age 6–12 years with 
Down syndrome ( n = 22) to 24 children with Williams syndrome and 52 TD chil-
dren (Ashworth et al. 2013). They used both parent report based on the CSHQ, 
and actigraphy which was collected for a minimum of four nights. Children with 
Williams syndrome had higher scores on sleep onset delay, sleep duration and night 
waking subscales of the CSHQ than the TD children, but lower scores on all sub-
scales than the Down syndrome group except for the sleep onset delay and daytime 
sleepiness subscales. Actigraphy showed that children with Williams syndrome had 
the longest sleep latency, with the average being 48 min to fall asleep, 23–25 min 
longer than the other two groups.

At this time, there are insufficient data to determine that those with Williams 
syndrome have more sleep problems or a specific pattern of sleep problems than 
children with ID due to other aetiologies. However, there is some indication that 
health problems may play a role for some.

In summary, studies of individuals with specific aetiologies of ID reveal that 
problems occur across groups. The number of studies is small, and the methods 
used are varied. Thus, the findings are difficult to compare. In some cases, authors 
have reported unique behaviours, such as laughing at night. However, without more 
studies using equivalent measures, it is hard to say whether these behaviours do not 
occur with other groups, or whether parents were just not provided with the oppor-
tunity to report them.

It could be helpful to know if having ID due to a specific aetiology leads to 
differences in sleep problems. In many cases, specific medical conditions are as-
sociated with specific diagnoses and these may contribute to sleep problems or 
exacerbate sleep problems that are more related to having an ID. It is also possible 
that having a sleep problem is related to the level of ID, which may also vary due 
to aetiology, along with behavioural problems. Finally, it is also possible that par-
ents react differently to sleep and sleep problems in different groups. As noted by 
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Goodlin-Jones et al. (Goodlin-Jones et al. 2009), some groups of parents may have 
more stress related to their child. It is also possible that others may have different 
expectations, such as when ID is typically less severe for those with that specific 
syndrome, leading to greater frustration when sleep problems persist into middle 
childhood. Finally, ID aetiologies that are associated with serious medical condi-
tions may make it more difficult for parents to maintain a consistent approach to 
sleep and sleep problems because of their worry over the child’s health problems. 
Large studies, with multiple groups of different aetiologies, are needed to address 
these questions.

Risk Factors for Sleep Problems

Few studies have focused solely on potential contributors to sleep problems for 
those with ID. However, many studies that have looked at the prevalence or have 
compared sleep problems among groups within the ID population have included 
some examination of factors that are related to sleep problems. The sections below 
describe those studies that have provided some information.

Age

For the most part, in children with ID, sleep problems have not been found to be 
related to age (Didden et al. 2002). This is in contrast to the typical pattern in most 
children, where sleep problems generally decrease over childhood (Meltzer and 
Mindell 2006). Honomichl et al. studied 100 children age 2–11 years with PDDs 
and found no difference in CSHQ scores for sleep problems when they compared a 
2–5-year-old group to a 6–11-year-old group (Honomichl et al. 2002). Kronk et al. 
also reported no age differences in CSHQ scores within their sample of 90 children 
with fragile X syndrome (Kronk et al. 2009).

Some studies, however, have reported differences. When Annaz et al. examined 
the data for 64 children with Williams syndrome aged 6–12 years and a comparison 
group of 92 age-matched healthy children (Annaz et al. 2011), they found that sleep 
problems decreased in children with Williams syndrome with age, but at a signifi-
cantly slower rate than in the control group. Others have found that some types of 
sleep problems decrease. Two studies have described decreases in night waking 
with age. In their study of 477 children age 1–15 years with ASD seen at a psychia-
try diagnostic clinic, Mayes and Calhoun found that only waking during the night 
decreased with age in their group (Mayes and Calhoun 2009). Night waking also 
decreased with age in the 4–12-year-olds with ID studied by Quine (Quine 2001). 
Quine also found that sleeping with a parent decreased with age. Williams et al. 
report that only enuresis decreased with age in their study. They investigated sleep 
problems of 210 children with ASD and found this difference when they compared 
< 6 versus 6–11 versus 11 + year groups. Finally, the study to report the greatest 
effect of age was conducted with children age 3–18 years with Down syndrome 
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(Breslin et al. 2011). Bresin et al. investigated the sleep of 35 children based on 
parent report of sleep problems using the CSHQ. Although there was no difference 
due to age on total CSHQ score, younger children received higher scores for sleep 
anxiety, bed resistance, parasomnias and lower scores sleep onset delay than older 
children in the study.

In studies including both children and adults, differences are also not generally 
reported. Didden et al. found no effect of age in a sample of 109 individuals with 
Angelman syndrome age 2–44 years (Didden et al. 2004b). Similarly, no effect of 
age was found in a study of 43 children and young adults with Jacobsen syndrome 
(Maas et al. 2008) or in Colville et al.’s study of 80 people age 4–25 years with 
Sanfillipo syndrome (Colville et al. 1996). Thus, it would appear that problems do 
not always decrease in adulthood.

In the only study to follow individuals over time, few changes were also found. 
Young and her group conducted a study of 237 individuals with Rett syndrome aged 
2–29 years in Australia, using information collected as part of the Australian Rett 
syndrome database (Young et al. 2007). Of these, 131 had information for three 
time points separated by 2 years each. Only night laughing decreased significantly 
with age, whereas night seizures increased, peaking in the age 13–17 group and then 
showing a small decrease in those over age 18.

Overall, these studies report inconsistent relations between sleep problems and age 
in individuals with ID. Change with increasing age has been reported for night waking, 
sleeping with a parent and enuresis, but not in all studies that have investigated these 
aspects. Decreased night laughing and increased night seizures, peaking in adoles-
cence, were also reported in one longitudinal study. Perhaps the most striking pattern 
that emerges across studies is the lack of change over childhood, which is in contrast 
to the pattern most studies suggest for typical children (Meltzer and Mindell 2006).

This lack of improvement suggests that, just as with other aspects of their func-
tioning, those with ID are not following typical developmental patterns. This may 
also be a reason that differences between those with ID and TD children appear 
to be less significant in preschool groups. Clearly, TD children have a tendency 
to “outgrow” many sleep problems that are common in this age group, whereas 
children with ID do not. Little is known about sleep problems over the lifespan of 
adults with ID. This area is important because changes in sleep and the development 
of sleep problems are common in the elderly in the general population. There is no 
reason to believe a similar pattern does not exist for those with ID and there is a 
possibility that the changes may be more complex or present in different ways or 
at different ages. Given the increasing lifespan of those with ID over the past few 
decades, this area is vitally in need of further study.

Level of ID

Most studies have not found differences in sleep problems in relation to intellectual 
level, whether studying children (Mayes and Calhoun 2009; Richdale et al. 2000) 
or children and adults (Didden et al. 2004). Interestingly, although they found no 
difference in reported problems in relation to level of ID, Richdale et al. did find 
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that parents of children with severe/profound ID were more stressed by their child’s 
waking than parents of children with mild or moderate ID.

One study with children did find a difference. Didden et al. report that in their 
sample having a more severe ID was significantly related to having a severe sleep 
problem and more children had a sleep problem as the level of ID became more 
severe. They fund that fewer children in the mild group had a sleep problem (8.6%), 
whereas 14.8% of the moderate group, 27.9% of the severe group and 35.3% of the 
profound group were experiencing sleep problemsproblems. (Didden et al. 2002b).

Similarly, in their sample of adults age 18–70, Harvey et al. found that the fre-
quency of multiple sleep problems was greater in those with more significant ID 
(Harvey et al. 2003). While only 19 % of those with mild ID had multiple problems, 
30 % of those with moderate ID, 38 % of those with severe ID and 53 % of those 
with profound ID had multiple sleep problems. They also found those with more 
significant ID were more likely to have nocturnal enuresis. In their group, 15 % of 
those with mild ID, 23 % of those with moderate, 66 % of those with severe and 
77 % of those with profound ID experienced bed wetting.

Clearly, more work needs to be done in this area. The mixed results do not pro-
vide a good evidence base to suggest that sleep problems are related to an indi-
vidual’s level of ID. Nonetheless, the two reports that have examined level of ID 
appear to suggest that some sleep problems may increase with level of impairment. 
Because it is possible that concomitant factors may account for this, such as the 
increased rate of physical disabilities and medical conditions in those with more 
severe ID, it is essential that future studies account for these confounding factors 
when they investigate the impact of the level of ID on sleep problems.

Medical Conditions

Only one study has specifically evaluated the role of general medical conditions on 
sleep problems in children with ID. Ghanizadeh and Faghih used the CSHQ to as-
sess sleep problems in children with ID with ( n = 58) and without ( n = 75) a medical 
condition in the previous month (Ghanizadeh and Faghih 2009). The most common 
medical condition was abdominal pain (23.1 %), followed by allergies (9.5 %), ear 
infections (3.9 %), seizures (1.8 %) and surgery (0.6 %). Comparisons were made 
on factor scores of the CSHQ derived from the full sample that also included 83 
TD children and 121 siblings of the children with ID. Children with ID who had 
medical conditions had higher scores on three factors: parasomnias, daytime sleepi-
ness and “other” problems (falls asleep with rocking, sleepwalks, awakes more than 
once during the night, seems tired). Their factor scores were not higher for problems 
with bedtime resistance/sleep duration or sleep anxiety behaviours. After exclud-
ing children with a medical condition from all subgroups, children with ID did not 
differ in sleep problems from TD children or the siblings of the children with ID. 
Because of this, the authors suggest that it may be that medical conditions, more 
frequent in children with ID, lead to more sleep problems in this population, and, 
that managing those medical conditions may reduce sleep problems.
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Breau et al. also studied the effect of medical conditions on sleep in a sample of 
37 children with ID who ranged from 3 to 21 years (Breau and Camfield 2011). In 
this case, the purpose was to examine the effect of pain on sleep. Children with pain 
had higher total CSHQ scores and higher scores on night waking, parasomnias and 
sleep-disordered breathing subscales. Sleep medications did not affect sleep. Chil-
dren taking medications to manage pain did not experience fewer sleep problems 
than those with untreated pain. Those with medicated pain slept fewer hours than 
those with no pain as well as had more night wakings than children without pain. 
Children with untreated pain had more parasomnias. The authors speculate that the 
intensity of pain may be related to whether it was being treated and that treatments 
may not have been sufficient to relieve pain. Thus, it may be that treated pain was 
more severe and woke the child, whereas untreated pain was less intense and lead 
to disrupted sleep in the form of parasomnias.

In a similar investigation, Tudor et al. had parents of 62 children aged 3–18 
years with ASD complete the CHSQ (Tudor et al. 2014). Pain predicted overall 
sleep disturbance and three CSHQ subscale scores: sleep duration, parasomnias 
and sleep-disordered breathing. Interestingly, they report that children who scored 
higher on the social subscale of the pain measure used the Non-communicating 
Children’s Pain Checklist - Revised (Breau et al. 2002) were more likely to have 
sleep duration problems. Because that subscale includes behaviours that may reflect 
attempts to communicate pain, such as seeking comfort, the authors speculate that 
it is possible that the children’s attempts to communicate their pain are what inter-
fered with sleep.

Others have examined specific medical problems as part of larger studies regard-
ing sleep problems. In their 2002 study, Didden et al. studied 286 children age 1–19 
with mild to profound ID (Didden et al. 2002b). Having a diagnosis of cerebral 
palsy was significantly related to having a severe sleep problem. Of children with 
cerebral palsy, 33.3 % had a sleep problem, whereas only 15.8 % of those without 
cerebral palsy had a sleep problem. In contrast, the same group reports that in their 
group of 109 children and adults with Angelman syndrome, having epilepsy had no 
relation to sleep problems (Didden et al. 2004b). Finally, Krakowiak et al.’s study 
involved a large sample of 529 children with ASD (303), DD (63) and TD children 
(163) (Krakowiak et al. 2008). They found that having gastrointestinal problems 
was associated with more problems with sleep onset.

In all, there is very little research focused specifically on medical factors that may 
affect sleep problems in those with ID. No study examining the role of neurologi-
cal conditions, such as ADHD, in sleep problems for those with ID could be found. 
With the exception of three studies specifically addressing the impact of medical 
conditions on sleep problems, two of which examined pain specifically, most re-
search addressing the role of medical conditions on sleep have included those with 
specific medical conditions (Batista and Nunes 2007) or physical disabilities (Hem-
mingsson et al. 2009) who do not necessarily have intellectual limitations.

However, the existing studies point to discomfort or pain having an impact, often 
due to gastrointestinal conditions or orthopaedic conditions, which are both more 
common in those with ID than in the general population. As this population ages, 
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it is also likely that rates of conditions that may cause discomfort, such as arthritis, 
will also be common in this group, as in those without ID who are aging. Other 
conditions may also have an impact, and it is fair to assume this should be similar in 
magnitude to that reported for the general population. In the interim, it is appropri-
ate to consider medical conditions that cause pain or discomfort when attempting to 
manage sleep problems for an individual with ID.

Medication

Many individuals with ID take medication on a regular basis to manage health prob-
lems. Psychotropic medications are also not uncommon, frequently given to man-
age behaviour or anxiety. Anecdotally, many parents of children with ID report that 
they believe some medications their child has used did affect sleep. For some, the 
effect is sufficient that the medication is discontinued.

Some studies have examined whether taking medication is a risk factor for hav-
ing sleep problems. In their study with children in the community, Didden et al. 
found that children whose parents reported they were taking medication were more 
likely to have a sleep problem (Didden et al. 2002b). Almost 28 % of those taking 
medication had a sleep problem compared to 10.6 % of those who were not. Un-
fortunately, the types of medications used were not examined in detail. Krakowiak 
also found that those in their large study of 529 children with ASD who taking CNS 
medications had more problems with sleep onset (Krakowiak et al. 2008).

In contrast, in a similar sample of children with ASD or AS, Polimeni’s group 
found that taking medication was not related to report of sleep problems (Polimeni 
et al. 2005). No differences were found in the sample of children and adults with 
Angelman syndrome in Didden at al.’s study (Didden et al. 2004b).

In a somewhat different study, focused on sleep patterns, Luiselli et al. did report 
a difference (Luiselli et al. 2005). They asked staff in 16 suburban group homes in 
the northeastern USA to observe 59 participants aged 23–71 years with mild to pro-
found ID from 19:00 to 07:00 over a 1-month period. Staff made recordings every 
30 min to document whether the residents were awake, awake and disruptive or 
asleep. They found that only taking medication impacted sleep; those taking selec-
tive serotonin reuptake inhibitors (SSRIs)  slept less. This is not surprising because, 
although sleepiness has been associated with SSRIs in the short term, long-term 
effects include sleep disturbance.

Another unusual result was reported by Valdovinos et al. based on their chart re-
view of 30 people age 31–75 with ID (mild, 23 %; moderate, 10 %; severe, 23 %; and 
profound, 43 %) over a 2-year period. The goal of their study was to investigate the 
side effects of psychotropic medications. Of their sample, 67 % had sleep problems 
and they report a significant relation between the number or medication changes 
over the two years (r = .50) and sleep problems (Vladovinos et al. 2005). Over the 2 
years, there were 69 changes for 21 of the participants; most often increases in dose 
(47 % of participants) or addition of another medication (43 % of participants). Be-
cause the analysis is correlational, this raises the question of whether ongoing sleep 
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problems were judged as a side effect requiring a medication change, or whether 
medication changes contributed to sleep problems. This is an important issue worth 
further study because management of psychotropic medications can be difficult in 
those with ID, often necessitating changes to best manage psychological or behav-
ioural problems.

At this time, the evidence regarding the role of medications in sleep problems for 
those with ID is mixed. Some have found effects, whereas others have not. Given 
that many medications are specifically associated with sleep problems, it is logical 
to assume that these will impact sleep for individuals with ID just as they do in the 
general population. However, it is also possible that those caring for individuals 
with ID are more likely to stop use of medications that are causing sleep problems 
if their family member of client already has pre-existing sleep problems that are 
worsened by the medication.

Consequences of Sleep Problems

Sleep problems are unpleasant for those who have them, and for their family mem-
bers or caregivers. They also disrupt and attenuate sleep, leading to daytime tired-
ness. Those with ID are not immune to these effects. A growing literature points to 
several aspects of functioning that are impacted by sleep problems in those with 
ID. These include both increased maladaptive behaviour, as well as reduced perfor-
mance in other areas of function.

Behaviour Problems

One major concern regarding the sleep problems of those with ID, above and be-
yond their inconvenience and disruption within a family or other home, is that there 
is growing research indicating that sleep problems can lead to significant behaviour 
problems in both children and adults.

Studies of Children

Quine indicates that, of the 200 children with severe ID in that study (Quine 1991), 
those who had settling problems were significantly more likely to show daytime 
behaviour problems. This included behaviour management problems, hyperactiv-
ity, concentration problems, attention seeking, a lack of social awareness and inap-
propriate behaviour with strangers, interrupting others’ activities, being destructive, 
scattering objects, pica, swearing, embarrassing behaviours and being disruptive 
at school. In addition to being linked to these, night-time waking was also signifi-
cantly associated with encopresis, tantrums, mood problems, problems with peers, 
sucking objects, making noises, repetitive activities and delayed echolalia.
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Wiggs and Stores examined behaviour problems and their relation to sleep 
problems in 209 children with ID (Wiggs and Stores 1996a). The 92 children with 
reported sleep problems showed significantly more irritability, lethargy, stereoty-
pies and hyperactivity than those without sleep problems on the aberrant behaviour 
checklist (Aman and Singh 1986).

Richdale et al. (2000) also reports that children in their study that had sleep prob-
lems also had more behaviour problems. Within the group with ID, having a sleep 
problem was associated with disruptive behaviour and self-absorbed behaviour as 
measured by the Developmental Behaviour Checklist (Einfeld and Tonge 1994). 
Interestingly, sleep problems were not significantly associated with anxiety in the 
group with ID, although they were in the group of TD children.

Didden et al. (2002b) reported that, in a group of children who lived at home 
they found significantly more aggression, screaming, temper tantrums, noncompli-
ance and impulsivity based on the Aberrant behavior Checklist (Aman and Singh 
1986) in children with severe sleep problems. In that study, a sleep problem was 
designated as severe if it involved three or more nights per week with at least one 
problem out of settling, night-time waking and early waking. Sleep problems were 
not related to self-injury.

Overall, these studies of children with ID of mixed aetiology suggest more prob-
lem behaviour with sleep problems. The specific type of problem behaviour appears 
to differ between studies. This may reflect the differences in the samples or in the 
tools used to assess problem behaviour.

Several groups have investigated behaviour problems in relation to sleep prob-
lems in groups of children with ASD. Rzepecka et al. studied 167 children with 
ID and/or ASD age 5–18 who attended a health service in the UK (Rzepecka et al. 
2011). For this study, they used the CSHQ to assess sleep problems and the Aber-
rant behavior Checklist to assess behaviour. In a hierarchical multiple regression, 
they found that, after accounting for the effect of medication, CSHQ scores added 
significantly to predicting problem behaviour.

In a large group of 1193 children aged 4–10 years with ASD, Sikora et al. used 
the Aberrant behavior Checklist to elicit parent report of problem behaviours in re-
lation to sleep problems assessed with the CSHQ. (Sikora et al. 2012). They found 
that those with no sleep problems received a lower score than those with mild sleep 
problems (CSHQ 41–55) or moderate to severe sleep problems (CSHQ > 55) for 
both internalizing and externalizing behaviours composites.

In an intriguing investigation of the effect of sleep on autism symptoms, Schreck 
et al. looked at parent reports of sleep problems in 55 children aged 5–12 years 
diagnosed with ASD (Schreck et al. 2004). They found that increased communica-
tion problems were predicted by a combination of increased sensitivity to stimuli 
in the sleeping environment and periods of screaming during the night. Screaming 
during the night together with fewer hours slept per night also predicted increased 
stereotypic behaviour. Finally, fewer hours of sleep per night alone predicted more 
difficulties with social interactions and overall ASD symptoms as measured by the 
GARS (Gilliam Autism Rating Scale) (Gilliam 1995), a parent report questionnaire 
that provides scores on four subscales and an overall autism quotient (AQ).
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Hoffman et al. report a similar finding. They enrolled 80 children ranging from 
4 to 15 years of age in their study focused on examining the relations between ASD 
characteristics and sleep problems (Hoffman et al. 2005). ASD characteristics were 
assessed using the GARS (Gilliam 1995). They report that sleep-disordered breath-
ing scores of the CSHQ predicted GARS scores for stereotyped behaviour and so-
cial interaction, a combination of the parasomnias and sleep duration scores predict-
ed developmental disturbances, and a combination of sleep-disordered breathing 
and parasomnia scores predicted AQ. The authors speculate that sleep-disordered 
breathing and parasomnias would both affect sleep duration, suggesting that sleep 
deprivation may be a factor in the relation between poor sleep and increased ASD 
behaviour.

In a study using the same methodology, Tudor et al. examined the relation be-
tween sleep problems on the CSHQ and autistic characteristics assessed via the 
GARS with 80 children who had ASD but no comorbid developmental disabilities 
(Tudor et al. 2014). In this sample, stereotyped behaviour scores on the GARS were 
predicted by sleep onset delay scores, social interaction scores were predicted by a 
combination of sleep onset delay and night waking scores, communication scores 
were predicted by sleep anxiety and parasomnia scores, and AQ WAS predicted by 
sleep onset delay scores alone. This group also proposes that these results support 
the theory that lack of sleep is the underlying factor in the relation between sleep 
problems and severity of autistic behaviour.

These findings are significant because they suggest that, not only do sleep prob-
lems increase general problem behaviour, they may also increase autism-specific 
behaviours that are problematic. This possibility definitely deserves further study. 
From a clinical perspective, this small group of studies suggests it may be worth-
while considering sleep problems when trying to uncover the reason for increased 
behaviour problems or autistic behaviour. From the opposite perspective, decreases 
in these behaviors may be a sign that interventions aimed at improving sleep are 
working. This may be particularly helpful when the sleep problem in question (e.g. 
parasomnias, night waking) may not be easy to monitor to determine efficacy of the 
intervention.

Studies of Adults

As in other areas of sleep problem research, fewer studies have examined the im-
pact of sleep problems on adults with ID. An early study in a UK health district 
investigated the relation between sleep problems and challenging behaviour in 205 
individuals living in community housing (Brylewski and Wiggs 1999). They ranged 
from 21 to 83 years of age. Using the Aberrant behavior Checklist, the authors 
determined that residents who had sleep problems were more likely to show ag-
gression, self-injury and screaming and they showed more severe forms of these 
behaviours. They were not more likely to be noncompliant. They also scored higher 
on the Aberrant behavior Checklist factor scores for irritability, stereotypies and 
hyperactivity but not lethargy or inappropriate speech.
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Over 10 years later, Matson et al. investigated this in 168 adults with ASD and 
ID using the DASH-II to assess sleep problems, which incorporates both frequency, 
duration and severity of behaviours (Matson et al. 2008). They found a relationship 
between the degree of sleep problems and number of problem behaviours. Those 
with a mild sleep problem had an average of eight problem behaviours whereas 
those with a moderate sleep problem had a mean of 15 problem behaviours. There 
were multiple significant relationships between sleep problems and problem behav-
iour, regardless of whether the sleep problems were mild, moderate or severe. For 
example, those with mild difficulties getting to sleep showed more unusual play 
with objects, inappropriate sexual behaviour, throwing objects at others and yelling 
or shouting at others, whereas those with moderate or severe problems with waking 
up, screaming or crying showed more kicking objects, banging objects with their 
hands, leaving supervisions or caregiver without permission and yelling or shouting 
at others.

Shortly afterwards, Lenjavi et al. studied 20 women with developmental dis-
abilities residing in an institution (Lenjavi et al. 2010). Maladaptive behaviour was 
recorded daily for 4 months along with nightly sleep/wake logs. For each, specific 
maladaptive behaviours were monitored. These included head banging, hitting, 
kicking, scratching, biting or grabbing others; throwing objects, screaming, other 
forms of self-injury. They report that reduced sleep efficiency was related to mal-
adaptive behaviour up to 8 days following a specific night observed. Conversely, 
maladaptive behaviour up to 8 days prior to a specific night of sleep decreased 
sleep efficiency. The authors suggest that this means there is a chronic relationship 
between the two.

Only one study could be found that reports no relation between sleep problems 
and problem behaviour. It included 79 adults aged 18–65 with Prader-Willi syn-
drome. Maas et al. found no relation between sleep problems and behaviour prob-
lems (Maas et al. 2010). However, it is possible that this is due, in part, to meth-
odological differences. They assessed settling problems, sleep apnoea and daytime 
sleepiness only, whereas other studies have also examined night waking, parasom-
nias and early morning waking.

This small group of studies provides some evidence that sleep problems lead to 
problem behaviours for adults with ID as much as they do for children. One differ-
ence appears to be that the behaviours observed in adults with sleep problems ap-
pear to have more of an aggressive nature to them. This may reflect the fact that the 
adults studied tended to not reside in family homes, suggesting they may have more 
severe ID or more pre-existing behavioural problems. However, longitudinal re-
search would provide a better indication of whether this is the case, or whether there 
is a developmental pattern in the relation between sleep and problems behaviour.

Studies of Self-injurious Behaviour

Several studies have examined the relation between sleep problems and self-injuri-
ous behaviour. Two of these included children. Didden et al. did not report a relation 
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between having a severe sleep problem and scores for self-injury on the aberrant 
behaviour checklist among the 286 children age 1–19 years with mild to profound 
ID in their study (Didden et al. 2002b). In another study that included 54 children 
with Cornelia de Lange syndrome, Hall et al. also report that the presence of self-
injury was not related to having sleep problems and the severity of sleep problems 
was not related to severity of sleep problems (Hall et al. 2008). They assessed sleep 
problems with an adapted version of the Infant Sleep Questionnaire that includes 10 
items to assess sleep problems over the past month and self-injury was determined 
through a standardized interview. Thus, the available information at this time does 
not suggest that sleep problems are related to increased self-injury in children.

One study has examined this question with adults. Symons et al. studied 30 indi-
viduals with profound ID who displayed chronic severe self-injury and 30 matched 
controls with profound ID who did not (Symons et al. 2000). They ranged in age 
from 25 to 69 and resided in a large residential centre in the midwest USA. Partici-
pants’ behaviour related to sleep was recorded every 30 min from 23:00 to 07:00 
nightly for 60–330 nights. Those who self-injured slept almost 30 min less per night 
than their counterparts who did not self-injure. Age, and whether individuals were 
taking medication, were not related to time sleeping. Perhaps most interesting, the 
authors report that the variability in sleep patterns was significantly larger for those 
who self-injured. Although no data were collected detailing why the individuals 
with SIB had less sleep and more variability in their sleep pattern, these results do 
suggest that poor sleep may be a contributor to self-injury in adults with ID.

In addition to the fact that this sample was adult, it is possible that the fact that 
Symon et al.’s study was based on direct observation, rather than questionnaires, 
lead to the different results. More comprehensive studies such as this may be needed 
to definitively determine whether sleep problems lead to self-injury or increased 
frequency, intensity or quality of self-injury.

Executive Function

Although parents and caregivers anecdotally report that their child or client with 
ID does not perform as well cognitively when they have sleep problems, there have 
been few studies examining this. Two studies that examined the relation between 
sleep problems and intelligence test scores (IQ) did not find a significant relation-
ship in children with ID (Richdale et al. 2000) and ASD (Taylor et al. 2012). How-
ever, one study has reported relations. In their very well-designed study, Chen et al. 
enrolled 29 adolescents and young adults with Down syndrome living at home with 
their parents (Chen et al. 2013). Having more problems with sleep initiation and 
maintenance, based on responses to the sleep questionnaire (Simonds and Parraga 
1982), was associated with having poorer verbal fluency and having obstructive 
sleep apnoea was associated with several executive functioning tasks the partici-
pants completed, including verbal fluency and inhibition. The authors speculate that 
their results raise the possibility that obstructive sleep apnoea may impact prefrontal 
cortex development in individuals with Down syndrome.
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Because so few studies exist, no conclusions can be drawn at this time regard-
ing the effect of sleep problems on executive function in those with ID specifically. 
However, based on the literature with the general population, there are likely to be 
some impacts. These may be attenuated in this population because their abilities are 
more limited, leading to floor effects. Conversely, the tenuousness of their cogni-
tive function may also make them more susceptible to negative impacts due to sleep 
problems.

Development and Adaptive Function

Only two studies could be found that have investigated the relation between sleep 
problems and adaptive functioning in those with ID, both involving children with 
ASD. With their large group of 1193 children aged 4–10 years with ASD, Siko-
ra et al. used the Vineland Adaptive Behavior Scales, Second Edition (VABS-II) 
(Sparrow et al. 2005) to elicit parent report of adaptive function in relation to sleep 
problems assessed with the CSHQ (Sikora et al. 2012). They grouped children into 
two groups; preschoolers (age 4–5 years) and school-age children (6–10 years). 
They then grouped the children as being good sleepers (CSHQ total score of 40 or 
less), having mild sleep problems (CSHQ total score of 41–55) or having moderate 
to severe sleep problems (CSHQ total score greater than 55). Using multivariate 
analyses of variance, they investigated the effects of sleep group, across the sample 
and by age group, on VABS-II composite scores, reflecting overall adaptive func-
tion, as well as on the functional domains of communication, daily living skills 
and socialization. Their results indicated that good sleepers had higher VABS-II 
composite scores than both mild and moderate/severe sleep problem groups. This 
was also the case for daily living skills. However, in relation to communication and 
socialization, good sleepers differed from the moderate/severe problem group, but 
the mild group did not differ from moderate/severe group.

Looking at age groups, Sikora et al. also found that, within the preschool group, 
there were differences among the three groups on communication (Sikora et al. 
2012). However, only the good sleeper group and moderate/severe groups differed 
in socialization, not the good sleeper and mild groups. For school-age children, 
the good sleepers differed from the moderate/severe group on communication and 
socialization, but not daily living skills. There were no differences between mild 
and moderate/severe problem groups on the domain scores within the age groups, 
suggesting that the severity of sleep problems was not as important within the age 
groups. For the sample as a whole, poorer communication and socialization was 
found with a sleep problem, regardless of its severity.

In a second study published the same year, Taylor et al. also examined this ques-
tion in children with ASD by collecting data from a diagnostic database at a paediat-
ric disability assessment clinic (Taylor et al. 2012). Parents of the 335 children (219 
with ASD, 116 with PDD-NOS) had completed questionnaires regarding sleep, 
as well as standardized measures of adaptive function. Their results indicated that 
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more hours slept predicted better daily living skills and more hours slept combined 
with fewer night wakings predicted better communication skills.

These early results do suggest that sleep problems may impact functioning. Al-
though there are only two studies, both included large samples and used well-vali-
dated measures of adaptive behaviour. Perhaps the most important limitation of the 
two investigations is that they both included children with ASD. Because this group 
within the ID population have specific patterns of adaptive functioning strengths 
and weaknesses, it is possible that these results do not apply to children with ID 
due to other aetiologies. The lack of adult studies is also important. Although most 
adults in the general population have developed adult-level skills, those with ID 
may continue to develop skills well into adulthood. It would be important to know 
whether they too have that development attenuated by sleep problems. Similarly, it 
would be helpful to know if the loss of skills that happens in older adults is affected 
by their sleep problems.

In summary, studies have found that sleep problems are associated with prob-
lems in behaviour for those with ID across the lifespan. The exact relation, however, 
is not yet known. We also do not know whether specific sleep problems lead to be-
haviour problems or whether sleep problems are a surrogate for sleep deprivation. 
It is also not clear which aspects of behaviour are most affected by sleep problems. 
We know less about the impact of sleep on cognitive, executive and adaptive func-
tioning. This lack of research in this area is very relevant. Those with ID experience 
high rates of sleep problems. They also have deficits in functioning that reduce 
their quality of life and can increase the burden of families and caregivers. A better 
understanding of the relation between sleep problems and function could be vital to 
improving their daily function, and, ultimately their development. Until then, it is 
prudent to assume that the impacts are likely to be the same as, or greater than, that 
reported for the general population and to take action appropriately.

Treatment

Wiggs has suggested that one reason that children with ID are not routinely treated 
for sleep problems is that professionals lack training (Wiggs 2001). However, she 
also posits that parents may view these problems as longstanding and unsolvable 
because they are a part of the child’s underlying condition. Both views have some 
support in the small literature that exists. Studies have shown that parents have been 
given inappropriate advice, that parents have not all sought help, and that parents 
may feel some approaches to managing sleep problems are unacceptable to them. 
They also feel that they need information and treatment that is specific to their child. 
For example, Adkins et al. (Adkins et al. 2012) enrolled 36 children aged 2–10 years 
with ASD in a study where parents were randomly assigned to receive an education-
al pamphlet or no intervention. Follow-up revealed no differences between groups, 
and parents who had been given the pamphlet indicated they would prefer a more 
individualized approach. In contrast, Colville reports on five children provided an 
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individualized behavioural intervention for sleep problems by a psychologist over a 
6-week period. It included both home visits and telephone contact. Reducing night 
wakings was the most common goal. All but one showed clinically significant im-
provement during treatment. In the three cases that were followed up, some gains 
were maintained (Colville et al. 1996). These results suggest that treatment for sleep 
problems in those with ID most likely requires an individualized approach that in-
cludes several modalities and is matched to each individual’s unique limitations and 
abilities, as well as the goals and situation of their family or caregivers.

Studies Examining Treatment Rates and Parent Reported 
Effectiveness

Several studies have examined the efforts of parents to manage sleep problems in 
their child with ID and their perceptions of the treatments’ effectiveness and ac-
ceptability. As these studies describe, parents’ views are mixed. Wiggs and Stores 
(Wiggs and Stores 1996b) found that only 47 % of 124 parents of children with ID 
due to mixed aetiologies had received advice or treatment for their child’s sleep 
problems. Of these, 36 % had been offered medication, 27 % behavioural techniques 
and 24 % both. More parents reported that the behavioural advice had been help-
ful (79 %) than medication (58 %) or medication and behavioural advice combined 
(15.5 %). Of the 92 with a current sleep problem, only 55 % said they wanted help 
in addressing it. Interestingly, parents’ reasons for the failure of behavioural inter-
ventions fell into several broad categories: (1) parents had tried the intervention 
as instructed but felt it did not work; (2) parents felt that the programme was not 
appropriate for the child (e.g. did not accommodate for medical conditions); (3) 
parents were actually given incorrect advice; or (4) parents felt the advice was un-
acceptable because it conflicted with their approach to parenting. These categories 
of views provide some indication of why so few parents indicated they would like 
help for their child’s current sleep problem, because they suggest a frequent mis-
match between child and treatment, poor advice or a treatment that was difficult for 
parents to maintain sufficiently long to see progress. This may, in turn, make them 
less likely to repeat attempts to manage sleep problems.

Keenan et al. looked at the issue of parental acceptance of sleep problem inter-
ventions in an even more detailed way. They explored this in a study of 58 parents 
of children age 1–19 years of age who had developmental disabilities and were 
experiencing a sleep problem (Keenan et al. 2007). They assessed parents’ beliefs 
about their child’s sleep problem as well as their perception of psychological/be-
havioural treatment or taking melatonin for sleep. They report that 60 % of parents 
had sought help for sleep problems in the past, with 27.6 % having had psycho-
logical/behavioural help, 17.2 % melatonin and 13.8 % other medications. Of those 
who had tried treatment, 60 % thought it had been helpful. Most parents indicated 
they believed their child’s sleep problem was chronic, to have severe consequences 
and to be curable or controllable. Parents’ acceptability ratings of psychological/
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behavioural treatment and melatonin did not differ significantly. However, they did 
indicate they believed melatonin would be more effective in the short term, but 
that it would have more side effects. Further, parents who had rated their child’s 
sleep problem as more severe tended to rate melatonin acceptability higher. Parents’ 
past experiences with either treatment type were not related to their preferences for 
current treatment. This latter result suggests a lack of overwhelming belief in the 
efficacy of their child’s past treatment approach, because they did not have strong 
feelings that they would return to that modality.

Williams et al. also studied parent perceptions of sleep problem treatment (Wil-
liams et al. 2006), but focused on parents of children with ASD. Their sample in-
cluded 127 parents of children with ASD and ID and 75 whose child had ASD only. 
Parents were first asked about the type of behavioural treatments they had tried in 
the past. The most common were a regular bedtime (92 %), a regular waking time 
(78 %), a darkened room (76 %), reading a story (76 %), taking toys to bed (71 %), 
using a night-light (68 %), restricting caffeine (66 %) and a quiet time before bed 
(65 %). Fewer parents reported having tried medication; 35 % of parents had tried 
diphenhydramine, 23 % clonidine, 16 % melatonin and 7 % chloral hydrate. Twenty-
one percent had tried other medications.

The authors report that parents rated a regular bedtime as most effective of the 
behavioural interventions (78 %), followed by sleeping in the parents’ bed (72 %) 
and wrapping the child in a blanket (61 %). There were few differences in the rat-
ings of effectiveness between the groups of children with and without ID. However, 
using a night-light and reading a story were viewed as less effective for children 
with ID, whereas playing music was more often effective for children with ID. 
No significant differences were found in the reported effectiveness of medications 
based on whether the child had ID or not. In the full sample, 63 % found clonidine 
helpful, 57 % chloral hydrate and 38 % melatonin. Williams et al. point to the inter-
esting finding that some of the interventions that were used relatively less, such as 
wrapping the child in a blanket, were perceived as more effective by parents. It is 
also important to note that taking the child into a parent’s bed was deemed relatively 
effective, although this action is most often viewed as a type of sleep problem by 
health professionals. One can assume that parents’ goal is for their child to sleep, 
and they are prepared to offer this option to make that happen. It is also interesting 
to note that a regular bedtime was rated so highly. This leads to questions regarding 
whether irregular bedtimes may be more common when a child has ID. It may be 
that bedtime resistance and other behaviours lead parents to be less consistent in this 
aspect of sleep than parents of TD children.

Unfortunately, no studies have examined concerns of caregivers or family mem-
bers of adults with ID in relation to treatment approaches and efficacy for sleep 
problems. It would be helpful to know the views of caregivers who work with adults 
in community homes or residential settings. These caregivers often work with their 
clients over many years and can gain perspective on the strategies that are most 
helpful and those that are most easily implemented. Managing sleep problems in 
an adult with ID who is living at a residential home provides some advantages, be-
cause staff in these settings may have more access to professionals to advise them. 
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However, it may also be more challenging because of the involvement of multiple 
caregivers in some situations, which may make implementation of behavioural ap-
proaches that require consistency more difficult. Nonetheless, these three studies 
raise some important issues regarding treatment for sleep problems in children with 
ID. Although behavioural approaches appear to have been tried more frequently, 
parents are not necessarily averse to medication and do not feel that behavioural 
approaches have always been effective. A brief overview of the behavioural and 
pharmacological approaches that have been investigated in studies of people with 
ID follows below. It is important to note that this is not an exhaustive review and not 
all available treatments have been researched in this population.

Behavioural Interventions for Sleep Problems

Most research investigating the effects of behavioural strategies for sleep problems 
have involved children and describe case series. Behavioural approaches to sleep 
problems require that parents make changes to the events leading up to their child 
going to bed, to their reaction when their child does not sleep or to their reaction 
when their child wakes at night or too early in the morning. Because of this, parents 
carry the burden of implementing treatment and their belief in the strategies used 
is essential to success. This is particularly important because many interventions 
do not lead to positive, sustained results unless the strategies are used consistently 
and for some time, typically several weeks. Thus, parents are faced with making 
changes that may not provide immediate results, and, in some cases, may lead to a 
short-term exacerbation of problems.

Sleep Hygiene

At the most basic level, sleep hygiene should be considered and addressed before 
other changes are made. This can often be quite simple, most often involving chang-
es to routines and the environment to facilitate better sleep onset and maintenance. 
Jan et al. provide an excellent review of sleep hygiene for children with neurode-
velopmental disabilities (Jan et al. 2008). Common sleep hygiene practices include 
taking actions to provide a good sleep environment. For example, sleeping position 
and bedding can be very important for individuals with ID. Jan et al. note that the 
high rate of medical and physical conditions in this group mean that positioning 
may have a serious impact on comfort. For example, individuals with ID may be 
immobile, requiring turning by a parent. They may also have other motor disorders, 
such as cerebral palsy, that may make it difficult for the child to turn voluntarily or 
may make finding a comfortable position difficult. Other medical problems that are 
common for children with ID that may make positioning important include gas-
troesophegeal reflux, seizures, respiratory disorders and pressure sores.
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Jan et al. also propose that the sleeping environment may also have a significant 
impact on sleep and sleep problems. Those with ID who are mobile may wander 
at night. This may necessitate a bed designed to contain them to prevent injury. 
Although these may be purchased, they can be expensive for many families. This 
can lead them to improvise, to keep their child’s door locked or to allow their child 
to sleep in the parent’s bed so that they are aware when the child wakes and moves. 
Lighting is another relevant environmental factor. Many children with ID can be 
anxious and prefer to sleep with lights turned on or with a night-light. This can 
cause problems for melatonin levels and disrupt circadian-mediated sleep onset. 
Similarly, the common practice of providing sensory objects for young children, 
such as music boxes and mobiles, may not be appropriate for those with ID who 
may be more easily overstimulated. The presence of televisions and computers in 
older children’s rooms may also cause problems with overstimulation at bedtime, 
or when children awake and use these during the night, just as in the general popu-
lation. Jan et al. suggest that white noise machines, although not researched with 
this population, are often reported to be helpful, especially for children who tend to 
easily become overstimulated.

Sleep hygiene can be a good first step for most children or adults with ID when 
sleep problems occur. Although the strategies may appear simple, they can elimi-
nate possible factors that are creating or exacerbating sleep problems. Parents and 
caregivers can generally use sleep hygiene approaches recommended for children 
and adults in the general population, as most require changing the environment, not 
the individual’s behaviour. Thus, there should generally be no constraint on their 
effectiveness due to the individual’s intellectual level or physical functioning. It is 
also advised that these approaches be attempted under the supervision of a clinician 
who can help parents or caregivers to implement them in a staged fashion, while 
monitoring impact, so that it will be apparent which strategies lead to improvement 
and whether they are additive.

Functional Assessment as a Foundation for Treatment Selection 
and Implementation

Once basic environmental factors have been dealt with, it is important to understand 
the aetiology and function of sleep problems prior to developing a behavioural treat-
ment. As mentioned by some parents in Wiggs and Stores’ study (Wiggs and Stores 
1996b), some strategies may not be appropriate for a specific child due to medi-
cal conditions. Approaches may also have to account for the individual’s cognitive 
limitations. Other factors, such as sensory processing disorders, may make some 
treatments ineffective or intolerable for some people. Because of that, and the mul-
tiple potential contributors to sleep problems, a functional analysis is a good way to 
start (Didden et al. 2002a). This can involve a detailed interview with parents. Use 
of a standardized tool, such as the CSHQ can also help fully capture all possible 
sleep problems, as typically more than one exists.
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Didden et al. conducted a functional assessment for four individuals with ID age 
1–25 years living with their family (Didden et al. 2002a). Three had problems with 
night waking and two with settling. However, it became apparent that the onset 
of the settling problems for two children may have been related to an early child-
hood illness and insistence at that time on having a parent with them at bedtime. 
Extinction was used for all four. This is a procedure whereby parental attention 
when the individual is not settling or is awake is minimized. In these cases, parents 
were instructed to not re-enter their family member’s room after putting them to bed 
until morning. If the individual did not show problems over the night, they were told 
so in the morning and that they had earned positive attention. Importantly, in one 
case, medication was also deemed appropriate in addition to extinction. This dem-
onstrates how individuals may have multiple factors contributing to sleep problems. 
In one case, night waking increased in the short term, known as a “burst”, before 
decreasing. This highlights the fact that response can also vary from individual to 
individual. In this study, extinction was applied fully from the onset, without grad-
ual implementation. Didden et al. report that parents found this stressful, worrying 
that they may traumatize their family member. This is an important consideration 
when one decides to use extinction. Parent acceptance will impact their ability to 
stay with the treatment and to implement it correctly. In some cases, graduated ex-
tinction, withdrawing the positive reinforcement of a behaviour, which in this study 
and in many cases of sleep problems is parent attention, in a stepped fashion.

Behavioural Approaches That Have Been Studied in Children

Extinction was also used with a larger group of five children with ASD, one with 
Asperger’s syndrome and seven with Fragile X syndrome in a study by Weiskop 
et al. (Weiskop et al. 2005). They also determined that child behaviours were being 
reinforced by parent response, either attention or co-sleeping. Parents were provid-
ed with three training sessions that covered learning theory principles, including the 
role of antecedents and consequences on behaviour. Parents were also helped to im-
prove sleep hygiene and taught how to use modelling to teach their child about the 
new bedtime routines. Finally, they were taught how to utilize rewards to positively 
reinforce desirable behaviour at bedtime. Given a choice of graduated extinction or 
standard extinction, all parents chose standard extinction.

The authors provide results for 10 participants who completed the training and 
data collection. Seven children displayed an extinction burst, an increase in sleep 
problems with initiation of treatment. However, all participants showed improve-
ment over the treatment period in the goals that were set by their parents. This was 
maintained at 3 month follow-up for seven of the children and at 12 month follow-
up for all four who provided data. Weiskop et al. note that extinction was not effec-
tive for early morning waking. They posit that this is because it was not maintained 
by parent attention prior to the treatment.

Another study, including five children with Angelman syndrome, combined 
sleep hygiene changes, extinction and sleep scheduling in combination (Allen et al. 
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2013). All children showed disruptive bedtime behaviour and/or sleep onset prob-
lems. None were going to sleep independently. Sleep hygiene changes included 
ensuring that there was low or no light and auditory stimulation (television, music) 
and ensuring temperature was appropriate in the child’s room. Extinction included 
ignoring the child once he or she was in bed. In this case, extinction was less strin-
gent. Parents were permitted to check on their child if the child was calm and quiet, 
thereby reinforcing sleep compatible behaviours. Finally, sleep scheduling was 
used to alter bedtimes. Sleep scheduling typically refers to making changes in the 
time an individual is put in bed, or leaves bed, so that minimal time is spent in bed 
awake. For example if a child usually is awake 60 min after they are put in bed, their 
bedtime is moved to a later time closer to their actual sleep onset time. Most often, 
this results in a shorter sleep onset latency. Once that is established, the bedtime can 
be moved earlier in small increments, typically 30 min. In this study, parents were 
asked to put their child to bed 30 min after they typically were asleep. The authors 
report that all children were sleeping independently at the end of the treatment, had 
CSHQ scores that had moved from the “problem sleeper” to “nonproblem sleeper” 
range, and had markedly reduced disruptive behaviour during the day. Although the 
design of the study makes it impossible to know which of the three components of 
the treatment had the greatest impact, this combination of sleep hygiene changes, 
sleep scheduling and extinction is one that is often employed clinically.

Christodulu and Durand followed a similar procedure with four children with 
developmental disabilities 2–5 years of age (Christodulu and Durand 2004). All 
showed disruptive behaviour at bedtime, irregular sleep schedules and night wak-
ings. In this study, changes were made to bedtime routines first. Once these were 
established, sleep restriction was implemented. This refers to reducing the amount 
of time a person is allowed in bed to a portion of their typical sleep time, often 
90 %. For example if a child falls asleep inconsistently between 8:00 and 11:00, but 
typically sleeps 8 h, they could be put on a sleep restriction schedule where they 
are put in bed at 11:30 and woken at 7:00 every morning. It is expected that this 
will increase their drive to sleep. Once the person is falling asleep well, the bedtime 
can be moved in a stepwise manner to a time more preferred by parents. This type 
of approach is commonly used when sleep onset and night waking problems are 
reported.

All children showed less disruptive behaviour at bedtime after treatment. All also 
showed a reduction in the frequency and duration of night wakings. Thus, the com-
bination of good sleep hygiene and restricting the time that children spent awake in 
bed was successful in reducing sleep problems. As with Allen et al.’s study (Allen 
et al. 2013), this study does not allow for determination of which component of the 
treatment was most effective. However, visual data presented in the report suggest 
that there was an additive effect.

Interestingly, the results also indicated that three children were sleeping 30–
90 min less after the treatment. This could reflect the fact, as posited by the authors, 
that their sleep quality was now improved. They were also awake less during the 
night, so that almost all time in bed was time asleep. The authors indicate no child 
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appeared to be having problems due to the reduced sleep, although it was also below 
a level that was developmentally typical.

In a clinical setting, it may be important as part of assessment to determine why 
parents have selected a specific bedtime for their child. In some cases, parents may 
be following cultural norms, accommodating parent work schedules (e.g. some 
parents who work into the evening want their child to be awake when they get 
home), or following guidelines from family members, healthcare providers or other 
sources. In some cases, however, parents of children with ID may be inclined to put 
their child to bed at a time that is not typical for the child’s chronological age. In 
some cases, parents have not changed the bedtime as the child has aged, perhaps 
because they are basing bedtime on the child’s developmental age. In other cases, 
clinicians may sense that putting the child to bed provides respite from the stresses 
of parenting a very high-needs child. It is important that, in these cases, a discussion 
be held with the parents regarding the benefits and costs of a later bedtime that goes 
smoothly, versus an earlier bedtime that is wrought with conflict.

Other case reports also reveal success using behavioural techniques, including 
sleep scheduling for night waking (Durand and Christodulu 2004; DeLeon et al. 
2004), and self-injury upon waking (DeLeon et al. 2004), extinction for disruptive 
bedtime behaviour, sleep onset problems and night waking (Curfs et al. 1999; Did-
den et al. 2004) and even use of social stories for one young boy with ASD who had 
several sleep problems (Moore 2004).

This is a small literature, primarily of case reports and case series. In all, only 
several dozen children with ID have taken part in research regarding behavioural 
treatment of sleep problems. This is a serious gap in the literature given the preva-
lence of the problem in this group. It is also troubling because so many parents have 
indicated they have used behavioural approaches (Wiggs and Stores 1996b; Keenan 
et al. 2007; Williams et al. 2006), when so little research exists to guide them or the 
professionals who are recommending the treatment.

Behavioural Approaches That Have Been Studied in Adults

A group from the Netherlands studied 41 individuals, living in residential centres, 
who were provided with an individualized treatment (Hylkema and Vlaskamp 
2009). In the group, 7 individuals had moderate ID, 17 severe and 17 profound. Ten 
had a diagnosis of ASD. They ranged in age from 8 to 66 years, with only seven be-
ing under age 18, primarily adolescents. The residents took an average 50 min to fall 
asleep nightly, and spent an average of over 11 h in bed each night, but were asleep 
only approximately 8 h of that time. Fifteen were provided sleep scheduling, 11 
with increased activity during the day, 9 with both sleep scheduling and increased 
activity during the day, 2 with a different daily routine and the remainder other 
behavioural approaches. After treatment, which lasted approximately 22 weeks for 
each individual, 15 individuals were being put in bed at a more age appropriate 
time, later in all cases. In addition, 80.5 % spent less time in bed awake, and 85.3 % 
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had a shorter sleep onset latency, with most showing an improvement in both. Of 
the group, 13 had epilepsy, and the authors report that the treatment was less effec-
tive for this subgroup. The authors also note that after treatment the average time 
spent in bed awake was still 2 h per night, more than is desirable. However, they 
cite agreements with families, unique individual schedules and workload issues as 
contributors to this.

In a second study with adults, Gunning and Espie provided nine adults with 
sleep problems with a 4-week behavioural intervention (Gunning and Espie 2003). 
They were selected from a pool of 118 individuals attending an adult training cen-
tre, based on the presence of a significant sleep problem. They ranged from 20 to 
47 years of age. Two had a diagnosis of mild ID, three moderate and four severe. 
The individuals attended the weekly 60 min treatment sessions with a caregiver. 
The treatment included information on sleep hygiene, scheduling and relaxation 
(progressive muscle relaxation) with some cognitive behavioural therapy (CBT) 
components regarding psychopathological and psychological factors than can in-
terfere with sleep. Six of the individuals had at least one significant change in sleep 
problems. Of these, two had improved sleep onset latency, two had fewer times 
getting out of bed before sleep onset, one had less day-time napping, one had less 
time spent in bedtime rituals and one had less consumption of caffeine during the 
day. Although this study showed some positive effects, they were not overwhelm-
ing. This may be due to the manner in which it was delivered. First, in three cases 
where individuals had mild/moderate ID, their caregiver was minimally involved 
in the treatment. Second, only four 60 min sessions were provided, which appears 
much less than that reported in others studies (Colville et al. 1996; Hylkema and 
Vlaskamp 2009).

As with children, the literature regarding behavioural approaches to sleep prob-
lems in adults with ID is seriously lacking. These two studies suggest some efficacy 
for changes in sleep scheduling. However, it is also apparent that some sleep prob-
lems in adults with ID may be due, in part, to their spending an excessive amount of 
time in bed. This may require institutional culture to change, rather than individual 
treatment. It is interesting that increased daily activity was helpful in one study, as 
this also suggests that the programming offered to those with ID who are not living 
at home may actually contribute to sleep problems. This also means that institution 
wide changes, such as more programming involving physical activity, may alleviate 
some sleep problems in these settings.

Treatment for individuals with ID may also require intensive long-term training, 
with an adult caregiver or parent taking the lead role, as evidenced by the incon-
sistent results in Gunning and Espie’s study. They provided only four sessions and 
some individuals with ID took the lead in their education and treatment. Given that 
those with ID have cognitive limitations that will affect their learning rate and style, 
more time, simplified information and other adaptations to the material taught and 
method of instruction may need to be applied to psychological approaches to sleep 
problems.



6 Sleep Problems 183

Pharmacological Treatment Approaches

There appears to be much more research on use of medication for sleep problems in 
individuals with ID than use of non-pharmacological approaches. In a recent review 
regarding pharmacological treatment of sleep problems in children, Hollway and 
Aman report that they identified 58 studies that included children or adults, which 
investigated use of medications for dyssomnias or parasomnias that interfere with 
sleep onset or maintenance (Hollway and Aman 2011). Most (58 %) focused on 
children. They conclude that melatonin has the most empirical evidence to support 
its use in children with ID and suggest that it should be considered the first line of 
treatment when behavioural approaches have not been successful. The authors sug-
gest that other commonly used medications, including diphenhydramine, clonidine, 
zolpidem and benzodiazepines have either insufficient evidence to support use or 
have some evidence of negative side effects, including effects on sleep architecture.

Hollway and Aman’s conclusions regarding melatonin coincide with the conclu-
sions of Braam et al.’s meta-analysis of melatonin for sleep problems in people 
with ID conducted 2 years earlier (Braam et al. 2009). In nine studies with 183 
participants, they found that melatonin decreased sleep latency by an average of 
34 min, increased time asleep by an average of 50 min and significantly reduced 
the number of wakings per night. It is important to note that only one of the stud-
ies included a significant number of adults (Braam et al. 2008). Further, the doses 
given, time of administration and the aetiology of ID in the studies found differed. 
Thus, they indicate further research is needed to determine dose and administration 
recommendations.

Despite the lack of evidence, many studies of sleep problems in children and 
adults with ID report that a healthy proportion are using, or have used, medications. 
For example, Kronk et al. report that 19 % of their sample of 90 children with Frag-
ile X were taking medication for sleep, including melatonin ( n = 8), clonidine ( n = 3) 
and 1 each risperidone, quetiapine, aripiprazole, mirtazapine and buspirone (Kronk 
et al. 2009). All had clinically significant sleep problems as measured on the CSHQ. 
Medication had been used by 5 % of those age 3–6 years, 32 % of 7–11-year-olds 
and 20 % of 12–17-year-olds.

An even larger proportion (37.3 %) of those in another study of 59 children with 
ASD had used medication (Souders et al. 2009). In that study, 15 had used mela-
tonin, 3 clonidine, 4 risperidone, 2 aripiprazole, 1 hydroxyzine and 1 fluoxetine. 
Polimeni et al. report that of the 53 children with ASD in their study, 50 % had at-
tempted medication treatment. In that same study, of the 52 children with AD, 43 % 
had tried medication (Polimeni et al. 2005). In a study of 167 children with ID and/
or ASD aged 5–18 who attended a health service in the UK (Rzepecka et al. 2011) 
only 13.7 % were using melatonin. Williams et al., who asked parents of children 
with ASD with and without ID about their use of interventions report that 16 % of 
their sample had tried melatonin (Williams et al. 2004).

In a study including both children and adults, Colville et al. report that 52 of the 
80 parents of individuals with Sanfillipo syndrome age 4–26 years had used medi-



L. M. Breau184

cation for sleep problems at some point (Colville et al. 1996). However, participants 
did not appear to feel medication was a long-term solution. Twenty-two parents 
said it was useful as a last resort, for short periods or for times when problems were 
severe. Of the 79 adults with Prader-Willi syndrome in another study, only 1 was 
using melatonin, 3 modafinil, 1 temazepam and 1 venlaflaxine for sleep (Maas et al. 
2010).

The success of medication for sleep problems has varied, according to family 
reports. In Taylor et al.’s study, children with ASD who were taking medication for 
sleep continued to have more sleep problems than children who were not (Taylor 
et al. 2012). In the Williams et al. study, only 38 % reported melatonin effective 
(Williams et al. 2004). In Polimeni’s study, the average rating of success or medica-
tion by parents of children with ASD on a 0–7 scale was 3.95, and for parents of 
children with AD it was 3.96.

This research suggests that medication is a common approach for parents and 
caregivers attempting to manage sleep problems in those with ID. The results, how-
ever, are mixed. On the positive side, Braam et al.’s meta-analysis of melatonin for 
sleep indicates there is some efficacy. Why so many parents report that melatonin 
was not effective is not clear. Because melatonin is an over-the-counter medication 
in North America, it may be that it is not used optimally. Parents may not have the 
guidance of a physician in making decisions about dose and timing of administra-
tion. Some authors have also noted that the improvements in sleep for children 
with ID taking melatonin are variable (Appleton et al. 2012). To investigate this, 
Appleton et al. conducted a randomized controlled trial of melatonin with 110 chil-
dren age 3–15 years with neurodevelopmental disabilities. Those in the treatment 
group received an initial dose of .5 mg, which could increase up to 12 mg over the 
first 3 weeks. They found a 22.4 min improvement in sleep time based on diaries 
and 13.3 min improvement based on actigraphy for those taking melatonin rela-
tive to placebo and accounting for baseline. Although this was statistically signifi-
cant, it was not clinically significant. Similarly, Gingras et al. report, based on the 
same trial, that improved sleep onset was accompanied by a mean earlier waking 
of 29.9 min (Gringras et al. 2012). Thus, it is possible that many parents who have 
tried melatonin with their children found that the changes were too small to be 
deemed a success. This may be one reason for discontinuation being common. Very 
recently, Braam has also proposed that the presence of a single nucleotide polymor-
phism in those with ASD may be linked to slow metabolism of melatonin, reducing 
its effectiveness over time (Braam et al. 2013). In summary, although the existing 
data do suggest that melatonin is effective for those with ID, especially children, the 
effects may not be clinically significant for many. This does not mean that melato-
nin should not be considered. However, it may be best used as part of a multi-modal 
treatment. Parents and caregivers should also be advised that it is not a “magic pill”.

The literature regarding treatment for sleep problems in those with ID is in its nais-
sance. There a very small number of studies of psychological or behavioural treat-
ment, and most provide case reports or case series with no quantitative evaluation of 
the treatment effectiveness. The samples used also vary widely, and the techniques 
evaluated vary. Nonetheless, parents do report that these approaches can be helpful. 
In particular, extinction techniques for settling problems and sleep onset problems 
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appear to hold promise. The limitations of behavioural approaches lay in the demands 
they place on parents and caregivers. This suggests that professional involvement to 
help parents implement, maintain and adapt these techniques is essential.

The literature regarding medication treatment is somewhat larger. However, 
most has focused on melatonin. The results point to melatonin having some ef-
fectiveness, although the effects may not always be as large as parents hope for or 
need to feel the treatment was effective. Other medications used for sleep, primarily 
off-label, have not been investigated with this population. Thus, there is no evidence 
base upon which to make recommendations regarding their use.

Conclusions

Almost all of us have experienced a sleep problem or cared for an individual with a 
sleep problem. When these are transient, we typically recover and do not seek help. 
This is not the case for many individuals with ID and their parents or caregivers. 
They may have chronic sleep problems that persist for years, disrupting their behav-
iour and function, and causing significant disruption for those who care for them.

This chapter has provided an overview of the existing literature regarding sleep 
problems in those with ID. It is admittedly small. Despite this, several basic facts 
appear to have some evidence to support them. Sleep problems are inarguably more 
common for children with ID who are school age and older than their TD same 
age peers. Sleep problems in adults with ID are also prevalent; however, there are 
no direct comparisons at this time to know whether they differ in frequency from 
same-age peers. Nonetheless, it is likely that they do differ in quality. Whereas ex-
isting reports suggest that adults with ID appear to still experience sleep problems 
commonly seen in children, such as settling problems and sleeping in a parent’s bed, 
those in the general population rarely display these, but may have more sleep prob-
lems related to life stress and lifestyle. Thus, although the rate of sleep problems 
may not differ between adults with ID and their peers without ID, it is very likely 
the nature of the problems does differ.

There are a growing number of studies of individuals with ID due to specific ae-
tiologies. In terms of determining whether a given diagnosis increases risk for sleep 
problems, there are some hints this may be the case, but the evidence is still incon-
clusive. Until further research is conducted where groups can be compared based on 
identical methodologies, we should not base assessment or treatment on the handful 
of studies that have been conducted with a group with a specific diagnosis. Similar-
ly, the literature that has accumulated does not suggest that specific characteristics 
of these individuals put them at greater risk for sleep problems, with one exception. 
Health problems, and particularly those that cause pain or discomfort, do appear to 
be linked to increased sleep problems, although the specific nature of the problems 
most exacerbated by this is not yet clear. Given this relation between pain and sleep 
is common in the general population, this is not unexpected.



L. M. Breau186

The research to date does suggest that sleep problems do have consequences for 
those with ID. The greatest impact appears to be on their problem behaviour. This 
is not surprising. This information can be useful for management of either sleep or 
behaviour problems. Sleep problems can be addressed as part of a programme to 
manage problem behaviour. Likewise, behaviour can be monitored to assess the ef-
fectiveness of strategies aimed at improving sleep.

This chapter finished with a brief review of the research regarding treatment for 
sleep problems in those with ID. It is undeniably sparse. However, two approaches 
do hold promise. Although the studies of behavioural treatments, extinction and 
sleep scheduling/restriction in particular, are few, they have been successful with 
some. Parents also report that many have tried these, suggesting they are open to 
them. However, as suggested by some authors, individualized treatment may be 
needed to have success. This may also promote parent or caregiver adherence and 
long-term results. Thus, a clinician trained in behavioural techniques’ should be 
included in attempts to use these techniques with this population. Melatonin also 
appears to show some effectiveness, although there is some suggestion that this may 
wear off in time for some. Unfortunately, there is not good information regarding 
dose and timing of administration. Thus, a physician should guide and monitor use 
of this approach with individuals with ID to ensure that these are optimal. This may 
be especially important because parents and caregivers may be quick to deem this 
approach as ineffective without knowing whether use was optimal.

Good sleep is a pleasure and a need. Poor sleep is unpleasant and a burden. Be-
cause those with ID have increased risk for sleep problems from very early child-
hood, they may not be aware of the contrast between these two, which means they 
may not seek help. Instead, their behaviour most often alerts us once sleep problems 
are entrenched and significant. It would be useful to include education about sleep 
and sleep problems as part of routine clinical visits to help alert parents to the po-
tential signs of problems early, to provide them with information regarding typical 
sleep patterns for children and to encourage good basic sleep habits such as good 
sleep hygiene and parenting strategies that minimize positive attention for sleep 
problems. This type of education and coaching may provide the ounce of preven-
tion that is worth more than extraordinary “cures” once problems are deep-rooted.
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Introduction

Epilepsy is currently the most common serious neurological condition, affecting 
nearly 70 million people in the world. In high-income countries, approximately 
6 per 1000 people will develop epilepsy during their lifetime, and 45 people per 
100,000 will develop new-onset epilepsy each year. These figures are nearly twice 
as high in low- and middle-income countries (Brodie et al. 2012). Epilepsy is also 
the most common serious neurological disorder affecting people with intellectual 
disabilities (ID), with prevalence rates reaching up to 30 times higher than the gen-
eral population rate (Espie et al. 2003). Epilepsy in people with ID is more dif-
ficult to manage, and several studies have reported increased risk of epilepsy with 
increased severity of ID (Bowley and Kerr 2000; Corbett 1993; Kerr et al. 1996). 
As such, when considering individuals with ID, it is important to acknowledge the 
potential for the occurrence of comorbid epileptic seizures and the complex array of 
factors that may accompany such a dual diagnosis.

Therefore, the following review outlines the current types and classifications 
of epileptic seizures, provides information regarding the prevalence and etiology 
of epilepsy in the ID population, reviews assessment methods and diagnostic con-
siderations, and presents current treatment options from relevant literature. These 
options may include psychopharmacological methods, surgical procedures as 
well as various alternative treatments (i.e., dietary and neurobehavioral). Further-
more, the potential for additional psychopathology commonly associated with the  
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co-occurrence of epilepsy and ID is discussed. Finally, the psychosocial impact of 
the presence of comorbid epilepsy and ID is considered, including individual and 
familial stressors that may commonly occur.

The International League Against Epilepsy (ILAE) has defined epilepsy as a 
chronic condition of the brain characterized by an enduring propensity to gener-
ate epileptic seizures and lead to neurobiological, cognitive, psychological, and/or 
social consequences due to the condition. In practice, this diagnosis implies two or 
more spontaneous seizures in a greater than 24-h period. Similarly, the ILAE de-
scribes an epileptic seizure as “a transient occurrence of signs and/or symptoms due 
to abnormal excessive and synchronous neuronal activity in the brain” (Fisher et al. 
2005, p. 471). An epileptic seizure can consist of impaired higher mental function 
or altered consciousness, involuntary muscle movements or cessation of movement, 
sensory or psychic experiences, or autonomic disturbances. Seizures typically occur 
as a combination of dysfunctions and a progression of signs and symptoms. Fur-
thermore, epileptic seizures occur with a variety of diseases and disorders that alter 
neuronal functioning and produce epileptogenic activity. The behavioral features of 
an epileptic seizure typically tend to reflect the functions of the cerebral areas where 
the abnormal neuronal activity originates and spreads (Engel 2013).

Types of Seizures and Symptom Expression

A simplistic view of brain disturbances is that they consist of either neuronal under-
activity, giving rise to negative signs and symptoms such as paralysis and blindness, 
or over-activity, giving rise to positive signs and symptoms, the most common of 
which are epileptic seizures (Engel 2013). In general, the nervous system has a 
limited repertoire of responses to injury or stimuli. During an epileptic seizure, neu-
ronal activity either increases or decreases, leading to symptoms such as paralysis, 
blindness, rigidity, hemiballismus, spasticity, overall weakness, and coma. The oc-
currence of an epileptic seizure is generally characterized as either brief, intermit-
tent, spontaneous, or paroxysmal (implying a sudden or severe event). In addition, 
status epilepticus refers to either a prolonged seizure or repeated epileptic seizures 
lasting for over 30 min, without intervening recovered consciousness.

Terms commonly associated with the description of epileptic seizures include 
ictal, postictal, and interictal. An ictal event refers to the epileptic seizure itself. 
Postictal phenomena are transient abnormalities in brain function that appear after 
the ictal event has ended. The time during which postictal symptoms persist (a few 
seconds to a few days) is called the postictal period. The interictal period is the time 
between the resolution of postictal abnormalities and the beginning of the next ictal 
event (this term applies only to patients with recurrent epileptic seizures; Engel 
2013).

Many specific types of seizures may occur in individuals with epilepsy, often 
reflecting different pathological mechanisms. The ILAE publishes the International 
Classification of Epileptic Seizures, first introduced in 1970 and revised in 1981. 
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This classification scheme is based on distinctive behavioral and electrophysiolog-
ical features of epileptic ictal events. Table 7.1 lists the current classification of 
epileptic seizure types.

Epileptic seizures are commonly divided into focal (previously known as par-
tial) seizures or generalized seizures, the former referring to seizures that originate 
in a part of only one hemisphere, while the latter describes a seizure originating 
simultaneously in both hemispheres (Berg et al. 2010). However, this distinction 
has become problematic over the years due to the fact that focal seizures are almost 
always due to widespread areas of cerebral dysfunction and are not necessarily lo-
calized as the name implies. Many seizures are preceded by something known as 
an aura. An aura is a warning that precedes an epileptic seizure, and can include 
specific sensations or mood changes that can begin up to several hours before the 
seizure’s onset.

Focal seizures are then commonly further divided into simple focal seizures (i.e., 
without impairment of consciousness) and complex focal seizures (i.e., with impair-
ment of consciousness). Most focal-onset seizures arise in the temporal or frontal 
lobes. Features of temporal lobe seizures include flushing, pupillary dilatation, 

Table 7.1  ILAE International Classification of Epileptic Seizures (1981)
1. Partial (focal, local) seizures

a. Simple partial seizures
i. With motor signs

ii. With somatosensory or special sensory symptoms
iii. With autonomic symptoms or signs
iv. With psychic symptoms

b. Complex partial seizures
i. Simple partial onset followed by impairment of consciousness

ii. With impairment of consciousness at onset
c. Partial seizures evolving to secondarily generalized seizures

i. Simple partial seizures evolving to generalized seizures
ii. Complex partial seizures evolving to generalized seizures

iii.  Simple partial seizures evolving to complex partial seizures evolving to generalized 
seizures

2. Generalized seizures (convulsive or nonconvulsive)
a. Absence seizures (formally petit mal)

i. Typical absences
ii. Atypical absences

b. Myoclonic seizures
c. Clonic seizures
d. Tonic seizures
e. Tonic–clonic seizures (formerly grand mal)
F. Atonic seizures (astatic seizures; drop attacks)

3. Unclassified epileptic seizures
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apnea, and heart rate changes. Motor phenomena during the seizure may include 
lip smacking, nose wiping, hand automatisms, and upper limb dystonic posturing. 
Frontal lobe seizures include a variety of seizure types, and may manifest as limb 
jerking spreading from the hand to the whole side of the body; others may manifest 
as forced head and eye turning with arm jerking or elevation.

Generalized seizures are further divided into absence seizures (i.e., brief lapses in 
consciousness), minor motor events (e.g., myoclonic and atonic), and major motor 
events (e.g., tonic, clonic, and tonic–clonic). Absence seizures are typically char-
acterized by an abrupt loss of consciousness, with momentary loss of contact and 
cessation of activity. There may be eyelid myoclonus, altered axial tone, and even 
automatisms. Atypical absence seizures are more prolonged, have less abrupt onset 
and offset, and are often associated with myoclonus and changes in muscle tone.

Other generalized seizures include myoclonic seizures, typically involving brief 
limb jerks, especially of the arms. Tonic–clonic seizures manifest as loss of con-
sciousness followed by a “tonic phase” (i.e., extension and stiffening, sometimes 
with a cry, cyanosis, and tongue biting) followed by the “clonic phase” (i.e., rhyth-
mical jerking of the limbs). There may be injuries and incontinence. Afterwards, pa-
tients are drowsy, and report headache and aching muscles. Tonic seizures manifest 
as a tonic muscle contraction of the limbs and trunk, with altered consciousness and 
often a fall with potential for injury. Finally, atonic seizures are caused by an abrupt 
loss of muscle tone, and often result in falls or injury.

The 1981 ILAE Classification scheme, although widely used across the world, has 
been criticized because post hoc etiologic information from observers and EEG data 
are often required to use it properly, and as noted above the dichotomy of “partial/
focal” versus “generalized” is problematic in its anatomic implications. Furthermore, 
the division of partial/focal seizures into “simple” and “complex” falsely created 
the impression that impairment of consciousness had certain implications related 
to limbic system involvement. Research over the past 20 years has yielded detailed 
investigations of the anatomic substrates of ictal semiology, and results have strongly 
suggested that the fundamental mechanisms of limbic seizures are different from 
those of neocortical seizures, but both can be associated with impairment of con-
sciousness or not. Thus, recent attempts at revising the terminology for the classifica-
tion and organization of seizures and epilepsy were published by Berg et al. in 2010. 
These revisions can be found in Table 7.2 and have emphasized that impairment of 
consciousness, a focus of the 1981 classification scheme, is not a useful criterion for 
classifying epileptic seizure types. Additionally, effort has been made to clarify the 
relatively blurry distinction between focal seizures and generalized seizures, and as 
such the current list of recognized seizure types includes primarily types of general-
ized seizures, while focal seizures no longer include a simple/complex distinction.

Prevalence

As previously noted above, the frequency of epilepsy occurring in people with an ID 
is much higher than in the general population. Large epidemiological studies suggest 



7 Epilepsy 199

that about 30 % of people with ID have epilepsy, compared to 2–5 % in the general 
population (Brodie et al. 2012). Additional data on prevalence rates can be further 
described by the specific disorder or genetic condition for which comorbid epilepsy 
is common. For example, it is estimated that epilepsy occurs in up to 13 % of indi-
viduals with Down syndrome, 34–60 % of individuals with Cerebral Palsy, 50 % of 
individuals with Rett syndrome, 80 % of individuals with Angelman syndrome, 28–
46 % of those with Prader–Willi syndrome, 80 % of those with Tuberous Sclerosis, 
and 10–50 % of individuals with Autism (Prasher and Kerr 2008; Robinson 2012). 
For individuals with autism spectrum disorder (ASD) and epilepsy, a study of 542 
children with epilepsy showed that 5 % had ASD; however, this prevalence increased 
to 13.8 % among those who had impaired cognitive levels (Berg and Scheffer 2011).

Similar to the above findings of Berg et al., several additional studies have found 
that the prevalence of epilepsy is significantly associated with higher levels of cog-
nitive impairment. This association has been found present in both children and 
adults with ID. This marked increase in the prevalence of epilepsy in those with 
more severe ID is understandable, as many have overt signs of neurological dam-
age (McGrother et al. 2006). In addition, those conditions in which epilepsy is most 
commonly found tend to be genetic disorders with higher incidences of ID. For 
example, epilepsy is typically observed at higher rates in those individuals with 
Angelman syndrome, Fragile X syndrome, Down syndrome, Tuberous sclerosis, 
Rett syndrome, and Cerebral Palsy, and is most prevalent in those with diagnosed 
ID (Bowley and Kerr 2000; Clarke 1996; Matsumoto et al. 1992; Musumeci et al. 
1991; Webb et al. 1991).

Table 7.2  ILAE classification of epileptic seizures (2010)
Generalized seizures
 1. Tonic– clonic (in any combination)
 2. Absence

 a. Typical
 b. Atypical

 3. Absence with special features
 a. Myoclonic absence
 b. Eyelid myoclonia

 4. Myoclonic
 a. Myoclonic
 b. Myoclonic atonic
 c. Myoclonic tonic

 5. Clonic
 6. Tonic
 7. Atonic
 8. Focal seizures
 9. No agreement on how best to characterize or classify
10. Epileptic spasms
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Etiology

Traditionally, when epileptic seizures occur as the sole manifestation of a genetic 
disturbance, the epileptic disorder or syndrome is said to be primary or idiopathic. 
This indicates that the condition is a direct result of a known or presumed genetic 
defect in which seizures are a core symptom. Idiopathic refers to a syndrome that is 
only epilepsy, with no underlying structural brain lesion or other neurologic signs or 
symptoms. Seizures that are idiopathic are presumed to be genetic and are usually 
age dependent. When epileptic seizures occur as symptoms of specific structural or 
metabolic pathology, the epileptic disorder is said to be secondary or symptomatic. 
Symptomatic refers to a syndrome in which the epileptic seizures are the result of 
one or more identifiable structural lesions of the brain. However, as many epileptic 
conditions may involve both genetic and acquired components, recent research has 
recommended that when an etiological designation is appropriate, the terms genetic 
and structural/metabolic should be used in place of idiopathic and symptomatic, 
which recognizes that these concepts are not dichotomous (Berg et al. 2010; Engel 
2013). In addition, some types of epileptic seizures can be thought of as natural re-
actions to physiological stress or transient causes, and as such are typically labeled 
provoked seizures. Provoked seizures do not reflect chronic neurological distur-
bances, but rather may reflect various documented causes such as sleep deprivation, 
alcohol withdrawal, acute head trauma, and certain reversible infections.

Due to the aforementioned high prevalence rates of the occurrence of epilepsy in 
individuals with ID, coupled with the fact that epilepsy in people with ID is more 
likely to be treatment resistant (McGrother et al. 2006) and is associated with higher 
rates of mortality (Forsgren et al. 2005), a specific examination into the etiological 
relationship between epilepsy and ID appears essential. However, when it comes to 
discussions of etiology in the ID population, it appears as though both epilepsy and 
ID can be caused by a range of genetic, congenital, traumatic, and other pathologi-
cal processes. It is generally accepted that epilepsy arises secondarily to brain dam-
age or abnormality, which is typically the presumed cause of ID, but unfortunately 
the precise relationship between ID and epilepsy is often unclear (McGrother et al. 
2006).

Epilepsy in the ID population is presumably caused by a multitude of factors 
that likely depend on the specific nature of the disorder or disability. Specifically, 
congenital brain abnormalities, developmental anomalies (e.g., cerebral palsy), or 
chromosomal abnormalities (e.g., Down syndrome, Fragile-X syndrome, tuberous 
sclerosis, or Angelman syndrome) all may account for the development of epilepsy 
in populations with ID. However, although these associations are assumed, exact 
pathways are variable and the precise mechanisms by which epilepsy may manifest 
are currently uncertain. For example, some evidence speculates interplay between 
hyper-excitable ion channels, abnormal dendritic spines, lower synaptic density, 
and fewer inhibitory neurons in individuals with trisomy 21 that may contribute to 
the development of seizures. The major question remains, though, as to how these 
structural and functional abnormalities are generated (Stafstrom 1993). More recent 
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research has made substantial gains in linking the precise mechanisms by which 
epilepsy tends to manifest in specific genetic syndromes. Specifically, changes in 
the functioning of the glutamatergic and GABAergic neurotransmitter systems have 
been found across several ID syndromes (e.g., Rett syndrome, Fragile-X syndrome, 
and Angelman syndrome) and may be involved in the etiology of epilepsy and ID. 
The precise mechanisms connecting genetic pathology to neurotransmitter system 
changes and subsequent phenotypic characteristics have not yet been fully deter-
mined, but these advances in molecular biology have nonetheless helped to clarify 
causal links and potential pathways through which epilepsy may develop (Leung 
and Ring 2013).

Furthermore, interactions between astrocytes and neurons have also been found 
to be important in the etiology of both epilepsy and ID. Astrocytes entertain a close 
relationship with neurons and are critical in the regulation of excitatory synapses 
and the homeostasis of the internal milieu within neurons. Both of these functions 
may be implicated in the initiation of neuronal excitability and the maintenance of 
abnormal synchronized discharge. The establishment and subsequent pruning of 
synaptic connections within neuronal networks are guided by factors secreted by 
astrocytes, and defects in these processes have been linked with cognitive impair-
ment (Kaufmann and Moser 2000). Clearly, research has not yet succeeded in fully 
describing how genetic mutations may have led to the presence of epileptic seizures 
described in these syndromes. Nonetheless, the aforementioned studies investigat-
ing what appears to be relevant pathological processes may actually imply potential 
therapeutic interventions that in the future may not only help manage epilepsy, but 
also ameliorate the harmful effects of these processes on intellectual functioning 
and overall quality of life. An undoubtedly important contribution towards reaching 
this goal is the use of appropriate and comprehensive assessment procedures that 
yield an accurate diagnosis and the subsequent selection of effective treatment op-
tions.

Assessment

Assessment and diagnosis of epilepsy in individuals with ID poses unique chal-
lenges. Receptive and expressive communication deficits may limit self-report, and 
for those with severe ID it may be impossible to obtain self-report regarding some 
aspects of seizures, such as auras. Furthermore, it may be difficult to obtain a com-
plete medical history, historical description of seizures, and EEG recordings. Con-
sequently, it is of particular importance to work closely with all primary caregiv-
ers to seek relevant information, and to actively solicit information that caregivers 
may not immediately regard as relevant (e.g., changes in mood and symptoms of 
absence seizures). The clinician may need to train caregivers in how to systemati-
cally collect data important for accurate diagnosis. Various assessment methods for 
determining the presence of an epilepsy diagnosis are discussed below.
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Medical History and Seizure Topography

A thorough medical history of early childhood can help classify both the epilep-
tic syndrome and, in some cases, the cause of ID. Epilepsy syndromes associated 
with ID include: Ohtahara’s syndrome, West syndrome, Lennox–Gastaut syndrome, 
Dravet syndrome, Doose syndrome, early infantile epileptic encephalopathy or 
myoclonic encephalopathy, severe myoclonic epilepsy in infancy, epilepsy with 
myoclonic absences, epilepsy with myoclonic-astatic seizures (Engel 2006), and 
cerebral palsy (Vargha-Khadem et al. 1992). Children with autism also have an 
increased risk (estimated at up to 49 %) of experiencing seizures, with greatest risk 
during early childhood and again at adolescence (Danielsson et al. 2005). For a 
more inclusive list of cerebral developmental disorders and other syndromes asso-
ciated with ID and seizures, along with prevalence and incidence rates, see Martin 
2008. Behavioral and psychiatric history of the patient and family members should 
also be recorded at this time.

The medical history should outline the onset and course of epilepsy, including 
a thorough description of objective and subjective aspects of seizures. The clini-
cian should also assess for changes over time in seizure frequency, changes in pre- 
or post-ictal events, and topographical expression of reported seizure activity. The 
clinician should inquire carefully about affect and behavior before and after sei-
zures. The observant caretaker may notice nonverbal individuals giving indication 
of auras, such as symptoms of fear (e.g., clinging to caregiver, fearful expression, 
and vocalizations) or changes in consciousness before motor symptoms become 
apparent. Such symptoms could indicate an aura, in which case the individual or 
caregivers may be able to help avoid injury or to quickly administer emergency 
medication to prevent a partial seizure from progressing to a more generalized sei-
zure. Commonly reported prodromal symptoms (i.e., symptoms occurring 30 min 
or more before seizure onset) include dysphoria, irritability, restlessness or hyper-
activity, impaired concentration, dizziness, and headache (Schulze-Bonhage et al. 
2006). These symptoms can be difficult to assess in individuals with severe ID or 
who are nonverbal, especially as caregivers may mistakenly attribute these symp-
toms to the ID or comorbid psychiatric diagnoses.

Possible precipitating factors should also be assessed and systematically re-
corded, keeping in mind that factors that precipitate seizures in some patients may 
decrease seizure activity in others. For example, it is not uncommon for infections 
or fevers to worsen seizure activity, particularly when occurring in the context of 
Angelman Syndrome or Dravet Syndrome (Galván-Manso et al. 2005; Genton et al. 
2011). Conversely, for others, seizure activity may be tempered in the presence of 
infections associated with fever (Ernst 2004). Some precipitating factors may be 
readily apparent to caregivers, such as sensory stimuli (e.g., flashing lights). Other 
sensory precipitants reported in the literature include changes in temperature, intes-
tinal or stomach distention, certain noises, or even very specific tactile sensations 
such as brushing ones’ teeth (Kasteleijn-Nolst Trenité 2012; Navarro et al. 2006). 
Sleep deprivation, emotional stress, or conflict at home or work are also common-
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ly self-reported precipitants of seizures in the non-ID population (Malow 2004; 
Nakken et al. 2005). However, caregivers may not think these factors are related to 
seizure activity and thus fail to report recent changes in the home, restless sleep, or 
other potentially stressful environmental events if not specifically asked. The clini-
cian should also consider the possibility that seizures may be self-induced. This is 
more common in individuals with photosensitivity; epileptiform discharges may in-
duce a pleasant feeling for some individuals and thus become reinforcing (Kastelei-
jn-Nolst Trenité 2012). In some cases, seizures may be induced relatively quickly; 
in other cases, repetitive stimulation may be necessary such as repeated rubbing of 
the skin (Kanemoto et al. 2001). Behaviors which self-induce seizures may look 
topographically identical to stereotypies common in the ID population (e.g., waving 
fingers in front of the eyes; Kasteleijn-Nolst Trenité 2012), requiring careful obser-
vation and differentiation by the clinician, particularly if the self-induced seizure is 
a simple partial seizure less likely to be readily noticed by caregivers.

In assessing the frequency and duration of seizures, one must be careful not to 
overlook seizures occurring during sleep or associated with wakening. In many 
settings, caregivers are unlikely to witness such events. Because of compromised 
sleep quality and postictal fatigue, sleep-associated seizures are likely to lead to 
daytime sleepiness as well as behavioral and cognitive changes. If sleep-associated 
seizures are suspected, risk of asphyxiation and falling from the bed should be as-
sessed. Video cameras can assist in determining the presence of nighttime seizures, 
although a sleep study may be warranted if such seizures are suspected.

EEG and Magnetic Resonance Imaging (MRI)

In addition to obtaining a descriptive account of an individual’s medical history, 
EEG is a critical method of assessing actual seizure seismology, though this assess-
ment in individuals with ID may prove challenging and time intensive. By coordi-
nating with the medical facility, caregivers can facilitate a successful procedure. 
Prior exposure to the environment and aspects of the EEG testing to foster famil-
iarity with the equipment and procedures may help reduce anxiety; the individual 
may also be provided with comforting items during the procedure such as a fa-
vorite object to hold or a favorite playlist of music. The ease of application and 
time efficiency of EEG electrode caps may provide an advantage over other elec-
trode application techniques for some individuals. Obtaining EEG recordings dur-
ing sleep significantly increases the sensitivity of the EEG recording, particularly 
after sleep deprivation (Leach et al. 2006; Mendez and Brenner 2006; Veldhuizen 
et al. 1983). In some cases, this may be most readily obtained by ambulatory EEG 
recording under the supervision of familiar caretakers in the home environment. 
Ambulatory EEG monitoring can allow monitoring for longer periods of time (e.g., 
all night) and in the individuals’ normal environment, perhaps increasing compli-
ance for individuals distressed by medical settings. Ambulatory EEG or video-EEG 
monitoring can help obtain more information on seismology, discover sleep-related 
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seizures, assess seizure correlates for use in planning surgery, differentiate between 
epileptic and nonepileptic seizures, and reveal subtle seizures which may have oth-
erwise passed unnoticed.

Many of the disorders that cause both ID and epilepsy are associated with spe-
cific EEG tendencies; for example, depressed interictal amplitude is usually found 
over the affected hemisphere in Sturge–Weber syndrome (Arzimanoglou 1997; for 
additional detail on EEG characteristics in various disorders, see Martin 2008). 
EEG assessment is a critical method by which physicians differentiate between epi-
leptic and nonepileptic seizures. Additionally, in individuals with ID, care must be 
taken to differentiate between seizures and other paroxysmal nonepileptic motor 
and behavior happenings. This will be discussed in more detail under the differen-
tial diagnosis section of this chapter.

MRI and computed tomography (CT) are also useful methods for identifying 
possible epileptogenic anomalies. MRI has the advantage of greater sensitivity and 
specificity to detect anomalies; on the other hand, CT scans can be conducted more 
rapidly due to a faster scan speed and thus can be essential in emergencies. The goal 
of such scans is to locate underlying epileptogenic lesions, which can help in the 
diagnosis of particular epileptic syndromes and etiologies. If a confined epilepto-
genic lesion is identified, surgery may be possible for individuals with otherwise 
unmanageable epilepsy.

Differential Diagnosis

The diagnostic process should be undertaken with great care; the risks of misdiag-
nosis of epileptic syndromes should not be underestimated. In all individuals, mis-
diagnosis can lead to inappropriate medical treatments resulting in deleterious side 
effects of antiepileptic drugs (AEDs). Side effects can be difficult to recognize in 
those with ID due to language delays or impairments in communication skills, mak-
ing it difficult for these individuals to verbally express symptoms. Cognitive side 
effects are common with AED use (Arif et al. 2009), thus exacerbating the problems 
associated with unnecessary pharmacological treatment. Therefore, any diagnosis 
of epilepsy must not rely solely on caretaker report and medical history, but should 
be well supported with additional evidence.

The clinician must make a distinction between epileptic and nonepileptic sei-
zures, keeping in mind that both epileptic and nonepileptic disorders may co-occur. 
This distinction is important because the treatments for seizures will differ depend-
ing on the underlying cause. Seizures that are truly epileptic in nature are distinctly 
marked by a hypersynchronous neuronal discharge. Nonepileptic seizures may be 
caused by a number of factors and are sometimes called anoxic, psychogenic, or 
pseudoseizures. Zuberi (2008) categorized nonepileptic seizures into six catego-
ries: syncope and anoxia, psychological disorders, disordered sleep, paroxysmal 
movement disorders (PMDs), migraines or related disorders, and other miscella-
neous neurological events; familiarity with these categories will aide in differential 
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diagnosis of disorders which may be misdiagnosed as epilepsy in individuals with 
intellectual disability. These categories will be briefly discussed below.

Syncopal Convulsions The most common nonepileptic seizure is the syncopal 
convulsion, caused by sudden decrease in perfusion of oxygenated blood through-
out the brain (Crompton and Berkovic 2009). Crompton and Berkovic posit that 
syncopal attacks with associated jerking movements are likely the most common 
cause for misdiagnosis of epilepsy. Syncope attacks often occur with myoclonic 
jerks, but unlike the cortically based epileptic seizures, jerky movements during 
syncope are thought to be caused by brainstem activity (Lempert et al. 1994). Myo-
clonic jerks generally occur after about 10 s of asystole in adults, but the threshold 
is lower in children (Hoefnagels et al. 1991). Hoefnagels et al. (1991) outline sev-
eral features which may help distinguish a syncopal convulsion from an epileptic 
seizure. For example, epileptic seizures may begin while standing, be cyanotic, last 
5 min or more, include postictal confusion, and are more likely to involve tongue 
biting or incontinence. Syncopal convulsions are usually 2 min or less, begin after 
falling, cause pale complexion, and post-episode confusion is typically mild or 
absent although fatigue is common.

Syncope resulting in convulsions can be due to a number of causes. While some 
causes of syncopal convulsions are relatively benign, other causes may be life threat-
ening (e.g., cardiac arrhythmias), further highlighting the importance of differential 
diagnosis. In some individuals, syncopal convulsions may be induced by a vasova-
gal response, in which case the use of a tilt table will assist differential diagnosis. 
Vasovagal syncope may be induced by long periods of standing motionless, pain, 
emotional distress, or response to the sight of blood or injury (Wieling et al. 2004). 
Interestingly, a majority of individuals with this vasovagal response have a close 
relative affected (Wieling et al. 2004). Syncopal convulsions may also be caused 
by hyperventilation, orthostasis, prolonged expiratory apnea, reflex anoxic syncope 
(RAS), or response to Valsalva maneuver. Prolonged expiratory apnea often may 
occur after periods of prolonged crying, tantrums, or breath holding, but may also 
include cardiac anomalies (DiMario 2001; Southall et al. 1985). RAS is commonly 
seen after a bump to the head, particularly in children. The Valsalva maneuver is 
performed by attempting to exhale against a closed airway; this is a technique often 
used, for example, to equalize pressure in the ears and sinuses during changes in air 
pressure. As a medical test to elicit cardiovascular response without forcing air into 
the Eustachian tube, one may expire against a closed glottis.

The clinician should not rule out the possibility that syncopal convulsions are 
self-induced, nor that both nonepileptic and epileptic seizures may occur in the 
same individual. For example, individuals with Rett syndrome are at an increased 
risk for epilepsy, but the prevalence may be overestimated due to confusion with 
nonepileptic seizures. In a study of 82 females with Rett syndrome and abnormal 
EEGs, Glaze et al. (1998) found that some individuals engaged in hyperventilation 
followed by Valsalva maneuver with a closed glottis, effectively obstructing cere-
bral circulation and inducing episodes closely resembling epileptic seizures. These 
episodes may, in turn, lead to an anoxic epileptic seizure, presenting a medical 
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emergency (Horrocks et al. 2005). To further complicate differential diagnosis, in-
dividuals with Rett syndrome often engage in complex stereotypies, which may also 
be mistaken for seizure activity.

Psychological Causes Some behaviors resembling epileptic seizures have a more 
psychological basis. A variety of terms have been used to describe self-induced, 
nonepileptic and nonsyncopal seizures, including pseudoseizures, psychogenic 
nonepileptic seizures, and pseudoepileptic seizures. These episodes may differ 
widely in expression, and at times may share resemblance to complex motor behav-
iors exhibited in some frontal lobe seizures (Carreno et al. 2005). However, these 
types of episodes more often contain a sexual or aggressive element. Long dura-
tion, asynchronous movements, pelvic thrusting, rolling from side to side with eyes 
closed, memory recall, sudden cessation, and lack of postictal confusion are signs 
that may help distinguish pseudoseizures from epileptic seizures (Avbersek and 
Sisodiya 2010).

Stereotypic motor movements such as hand flapping, head banging, and body 
rocking are common in individuals with pervasive developmental delay and other 
disorders commonly occurring with ID, and these repetitive motor movements may 
resemble seizure activity in some individuals, making differential diagnosis in these 
cases important. Stereotypies frequently occur in response to excitement or anxiety, 
but may also be a form of self-stimulation. Self-stimulatory behavior may also be 
seen, often occurring with rhythmic extension of the lower limbs, hip flexion, and a 
distant expression (Nechay et al. 2004; Yang et al. 2005). Daydreams from which it 
is difficult to distract the individual may be mistaken for absence seizures; epileptic 
absences are likely to include mild loss of muscle tone and eye flickering, which are 
not seen in daydream spells. Dissociative states, perceptual disturbances, or panic 
attacks may also be confused with seizures, particularly since changes in perception 
are associated with some seizures, and panic attacks are sometimes an indicator of 
an epileptic seizure (Sazgar et al. 2003).

Sleep Disorders Abnormal paroxysmal episodes during sleep may be either para-
somnias or seizures. The difficulty in differentially diagnosing is increased by the 
fact that paroxysmal, nonepileptic events during sleep are more common both in 
individuals with epilepsy and individuals with ID (Bisulli et al. 2010; Brylewski and 
Wiggs 1998). The features of nocturnal frontal lobe epilepsy are especially likely to 
be confused with epileptic seizures; frontal lobe seizures often occur during sleep 
and in many cases are entirely restricted to sleep (Derry et al. 2006). A detailed his-
tory with the use of video, EEG, or polysomnograph may be useful in differentiating 
sleep disorders from epilepsy. The Frontal Lobe Epilepsy and Parasomnias (FLEP) 
scale is an assessment tool for use in differentiating features of nocturnal frontal 
lobe epilepsy from those of parasomnias (Derry et al. 2006). Features which may 
help differentiate seizures from paroxysmal sleep disorders include the frequency 
and duration of events per night, the stage of sleep in which the events arise, pres-
ence of stereotypies, characteristics of vocalizations, and what aspects of the event, 
if any, are later recalled by the individual. Disorders to consider during differential 



7 Epilepsy 207

diagnosis include non-Rapid Eye Movement (REM) partial arousal disorders, REM 
sleep disorders, sleep-wake transition disorders, and narcolepsy.

Movement Disorders PMDs share many characteristics with seizures, and in the 
past were often mistaken as such. Indeed, the clinical distinctions between PMDs 
and seizures are not entirely clear (Swoboda et al. 2000). While both epileptic sei-
zures and PMDs are associated with unusual motor movements, epileptic seizures 
are coupled with abnormal, hypersynchronous cortical discharges, and PMDs are 
generally not associated with epileptiform discharges. However, the distinction 
between the two disorders is challenged by reports of interictal EEG abnormalities 
in persons with PMDs, and the beneficial response to AEDs by persons with PMDs 
(Berkovic 2000). Epilepsy syndromes and PMDs may co-occur in the same individ-
ual, or more frequently, in separate individuals within the same families (Swoboda 
2000). Generally, diagnostic distinctions between PMDs and epileptic seizures 
include the frequency of antecedent triggers and preserved consciousness during 
paroxysmal dyskinesias and ataxias. As an example, paroxysmal exercise-induced 
dyskinesia is marked by a clear antecedent (i.e., exercise), followed by dystonia 
in the exerted muscle after at least 10–15 min of exercise. However, identifying 
triggers and assessing states of consciousness may be more challenging within the 
context of ID. Careful data recording by caregivers may help identify antecedent 
triggers.

Hemiplegic Migraine and Alternating Hemiplegia Familial hemiplegic migraine 
is a subtype of migraine with aura, in which hemiplegia is a defining characteris-
tic of the aura. Affected individuals may also have episodic or nonepisodic ataxia 
(Koeppen 2003). This disorder has an autosomal dominant pattern of inheritance.

Alternating hemiplegia is rare disorder that also has an autosomal dominant in-
heritance. Alternating hemiplegia is characterized by episodes of hemiplegia lasting 
from a few minutes to several days. Common symptoms include cognitive impair-
ment, gait and balance issues, and excessive sweating. Symptoms are observed be-
fore 18 months of age and often co-occur with other paroxysmal disorders including 
dystonia, nystagmus, and strabismus. A clue to differential diagnosis is that in alter-
nating hemiplegia, symptoms resolve after falling asleep although they may come 
back 10–20 min after waking during prolonged episodes (Bourgeois et al. 1993). 
The clinician should bear in mind, however, that alternating hemiplegia often co-
occurs with epilepsy and changes in consciousness during episodes are thought to 
be epileptic in nature (Sweney et al. 2009).

Other Neurologic Events Tics are marked by strong subjective urges to produce 
the tic movement, although the urges can be suppressed to some degree. In typically 
developing individuals, the subjective urge and the ability to suppress tics in some 
instances are key diagnostic features that easily differentiate tics from seizures. In 
individuals with ID, however, neither the subjective experience of the compulsion 
nor the ability to suppress the action may be readily apparent. Ideally, an EEG 
recording would be obtained during a tic, perhaps accompanied by video recording.
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Myoclonus is a brief, involuntary twitching of a muscle or group of muscles. 
Myoclonic jerks are not uncommon; for example, both hiccups and hypnic jerks 
while falling asleep can be considered brief myoclonic episodes. However, myo-
clonic jerks can also signify a number of neurological disorders, including epilepsy, 
multiple sclerosis, Creutzfeldt–Jakob disease, serotonin toxicity, Alzheimer’s dis-
ease, and Parkinson’s disease. Myoclonus is common in situations involving re-
duced cortical inhibition of brainstem and spinal reflexes, as may be seen in cere-
bral palsy or microcephaly (Zuberi 2008). EEG recordings can differentiate epilep-
tic from nonepileptic myoclonus.

Cataplexy is a sudden episode of muscle weakness, commonly but not always 
occurring within the context of narcolepsy. Cataplexy without narcolepsy is rare 
but may be seen in disorders commonly associated with ID, including Prader–Willi 
syndrome, Norrie disease, and Niemann–Pick type C. Emotional triggers, such as 
laughing or emotional shock, usually precede a cataplectic episode. In cataplexy 
without narcolepsy, conscious awareness is maintained throughout the episode, dif-
ferentiating cataplexy from epileptic seizures (Krahn et al. 2005). In Coffin–Lowry 
syndrome, cataplectic episodes are triggered by laughter and the startle response 
(Crow et al. 1998; Stephenson et al. 2005).

Glut-1 deficiency syndrome is a genetic disorder that has only recently been 
described and researched. At least three different phenotypes have emerged, all of 
which are marked by movement disorders that could be mistaken for epileptic sei-
zure activity. The first phenotype is marked by encephalopathy, epileptic seizures, 
and paroxysmal events such as atonic drop attacks and cyanotic spells (Wang et al. 
2005). Interestingly, patients in this first phenotypic group either did not respond 
to or experienced worsened symptoms when given AEDs including phenobarbital, 
but responded to a ketogenic diet (Wang et al. 2005). The second phenotype is 
marked by ID, dysarthria, and sporadic ataxia, but no seizures. The third phenotype 
described by Wang et al. (2005) is characterized by choreoathetosis, atonia, and de-
velopmental delay, but no seizures. In all phenotypes, motor symptoms responded 
to a ketogenic diet. Glut-1 deficiency syndrome can be identified by genetic testing; 
the clinician should bear in mind that this disorder may occur either with or without 
epileptic seizures, and that if epileptic seizures are present, AEDs are less likely to 
be effective than in other epileptic syndromes.

In sum, accurate diagnosis of seizures and other causes of movement disorders 
are critical both in implementing effective treatment and in avoiding potentially 
harmful effects of misguided interventions. The clinician must differentiate seizures 
from other paroxysmal, nonepileptic behaviors or movements, as well as from ste-
reotypies and other atypical behaviors that are common in individuals with ID. For 
example, while it is true that individuals with brain injury are at greater risk to 
experience epileptic seizures than the general population, these individuals also 
have a higher risk of nonepileptic myocolonus, sleep disturbances, and movement 
disorders (Castriotta et al. 2009; Jankovic 1994). Furthermore, nonepileptic, self-in-
duced seizures that are rarely seen in the non-ID population may be more common 
in those with ID; for example, compulsive Valsalvas resulting in anoxic seizures 
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may be seen in children with autism or ID (Gastaut et al. 1981; Stephenson et al. 
2004). Finally, to further complicate differential diagnosis, it is possible for epilep-
tic and nonepileptic disorders to co-occur. Unsurprisingly, the diagnosis of epilepsy 
in individuals with ID is a complex task. Differential diagnosis should be carefully 
considered to ensure that the individual receives the treatment most appropriate for 
the problems he or she is experiencing, whether that be epilepsy, some other cause, 
or a combination of factors.

Treatment

Following a comprehensive assessment, individuals with ID and epilepsy are often 
treated early on to prevent any further neurological damage that may be caused by 
ongoing seizures. Research has shown that prolonged seizure activity over time can 
have many deleterious effects on one’s physical health, cognitive ability, psycho-
logical well-being, adaptive functioning, and quality of life. While epilepsy is com-
monly found in individuals with ID (Fitzgerald and Ring 2009; Martin and Brown 
2009; Welsh Office 1995; Weston et al. 2008), randomized controlled trials are of-
ten difficult to conduct within this specific subsection of the total epilepsy popula-
tion often due to methodological issues and measurement bias (IASSID Guidelines 
Group 2001; Lennox et al. 2005; Oguni 2013; Rai et al. 2012). Therefore, the treat-
ment of those with comorbid diagnoses of ID and epilepsy is difficult and often 
complicated by additional variables, including other diagnoses or additional impair-
ments (e.g., communication impairments, behavioral problems; Alvarez et al. 1998; 
IASSID Guidelines Group 2001; Kerr et al. 2013; Weston et al. 2008).

To assist practitioners in treating this population, the International Association 
of the Scientific Study of Intellectual Disability (IASSID) formed a working group 
to develop specific guidelines for the management of epilepsy in those with ID 
(IASSID Guidelines Group 2001). This working group consisted of professionals 
from various disciplines (e.g., clinical psychologists, clinical neurophysiologists, 
ID nurses, neurologists, pediatric neurologists, neuropsychiatrists, ID psychiatrists, 
and representatives of caregivers of those with ID). These guidelines provide cli-
nicians with specific recommendations regarding increasing dosages and slowly 
titrating certain antiepileptic medications.

While AEDs are the most common path of treatment for individuals with ID and 
epilepsy (Martin and Brown 2009), a number of other forms of treatment have been 
studied as well. These include: nerve stimulation therapy, surgery, dietary treat-
ments, neurobehavioral approaches, and other alternative therapies. Regardless 
of the method, the goal of treatment is always to prevent future seizure activity, 
avoid adverse effects, and allow the individual to lead active lives (Goldenberg 
2010). These various methods of managing epilepsy within the ID population will 
be reviewed.
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Antiepileptic Medications

Although AEDs are sometimes used to treat other ancillary psychotic or behavioral 
problems commonly present in those with ID, these medications are more often 
than not prescribed for the specific treatment of seizures. Arshad et al. conducted a 
study in 2011 comparing individuals with ID and epilepsy and individuals with ID 
without a diagnosis of epilepsy. Anticonvulsant use was found to be significantly 
higher in those carrying a diagnosis of epilepsy (Arshad et al. 2011). However, 
as previously stated, due to the dearth of empirical research investigating the ef-
ficacy of AEDs for the treatment of epilepsy specifically in the ID population, most 
clinicians base their pharmacological treatment decisions on extrapolations from 
research of the general population and on personal clinical experience (Wilcox and 
Kerr 2008).

While many clinicians and researchers believe that early intervention leads to 
better prognoses (Goldenberg 2010), others have argued that the timing of the initia-
tion of epilepsy treatment has little effect on the long-term outcomes (Wilcox and 
Kerr 2008). Nevertheless, practitioners should conduct a comprehensive assess-
ment confirming the presence of a seizure disorder prior to starting any treatment 
regimen, especially pharmacological treatments. Currently, it is common practice 
to delay treatment until the individual has experienced at least two unprovoked 
seizures (Goldenberg 2010; Wilcox and Kerr 2008). However, some support the 
treatment of those with only a single seizure if that seizure was caused by an identi-
fied lesion (e.g., tumor, infection, or trauma) shown to be epileptogenic in nature 
(Lowenstein 2008).

Researchers have found that approximately 25 % of individuals with epilepsy are 
unresponsive to medication management, and this estimation is believed to be even 
greater in the ID population (Kwan and Brodie 2000; Martin et al. 2009). Although 
specific recommendations regarding dosages and other medication management are 
beyond the scope of this chapter, two of the primary AEDs used to treat epilepsy 
will be reviewed.

Lamotrigine (Sodium Valproate) According to the IASSID guidelines referenced 
above, the recommended first line of treatment consists of monotherapy using 
lamotrigine (also known as sodium valproate or Lamictal), a common antiepilep-
tic or anticonvulsant medication (IASSID Guidelines Group 2001). Lamitrogine is 
currently approved for the treatment of epilepsy in individuals above the age of 16; 
however, it has also been approved for children at least 2 years of age as an adjunc-
tive treatment for Lennox–Gastaut syndrome, primary generalized tonic–clonic sei-
zures, and/or partial seizures (Glaxo Smith Kline 2013).

In 2001, Crawford et al. conducted a randomized open-label study comparing 
the effects of gabapentin and lamotrigine in 109 adults with epilepsy and a learning 
disability. Approximately 49 % of participants in the lamotrigine group experienced 
at least a 50 % reduction in seizure frequency. Based upon caregiver report, the 
improvement in seizure severity was also significantly greater for those prescribed 
lamotrigine as compared to the gabapentin group (Crawford et al. 2001).
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Topiramate Although few studies have focused specifically on those with ID and 
epilepsy, topiramate has been proven to be an efficacious AED in treating a range of 
seizure types in the general population (Goldenberg 2010). The IASSID guidelines 
also state that if lamotrigine is either unsuccessful or produces adverse side effects, 
then topiramate is another viable option (IASSID Guidelines Group 2001).

In 2002, an open-label clinical trial was conducted to determine the utility of 
topiramate in individuals with epilepsy and ID (Singh and White-Scott 2002). Ini-
tially, topiramate was administered in addition to each participant’s baseline AED 
regimen. Over approximately 42 weeks, the dosage of topiramate was increased 
while any other AEDs were slowly titrated and many were discontinued. Following 
the topiramate therapy, the authors found that the frequency of seizures was reduced 
by at least 50 % in approximately 70 % of the sample, and two participants were 
actually seizure free. Seizure activity either remained stable or worsened for five 
participants. Reductions in seizure duration and/or severity were observed in 44 % 
of the sample. While 11 of the 16 participants (69 %) had reported improved alert-
ness, many experienced adverse side effects (e.g., behavior problems, decreased 
alertness, drowsiness, abnormal movements, and disorientation).

That same year, Kelly et al. (2002) published an open-label study exploring the 
efficacy of topiramate as an adjunctive therapy for individuals with refractory epi-
lepsy and a learning disability. Compared to baseline levels, 25 % of participants 
had no reported seizures for at least 6 months following the topiramate adjunctive 
therapy. Forty-five percent experienced a reduction of at least 50 % in seizure fre-
quency. Others showed modest improvements as well. Of the 55 participants who 
continued to take the drug, no adverse effects on appetite, behavior, alertness, or 
sleep were reported by caregivers, in fact many reported improvements in these 
areas.

Kerr et al. (2005) later published the first randomized, placebo-controlled trial 
studying the effects of topiramate in individuals with epilepsy and ID. Although 
the study was underpowered due to problems with recruitment, the results sug-
gested that topiramate reduced seizure frequency by more than 30 % from baseline 
levels without producing a negative impact on behavioral problems. Similar results 
were found in a study published in Finland (Arvio and Sillanpaa 2005). The authors 
found that 17 % of participants achieved seizure freedom for at least 6 months fol-
lowing the use of topiramate as an adjunctive treatment to other AEDs. Addition-
ally, 46 % of the sample had at least a 50 % reduction in their seizure frequency. 
Interestingly, topiramate was found to be significantly more efficacious in partici-
pants with localization-specific epilepsy rather than those with generalized epilep-
sies. For example, 100 % of participants with temporal lobe epilepsy experienced at 
least a 50 % reduction in seizure frequency. Additionally, adverse effects were only 
reported in 10 % of the sample.

Since many authors have reported mixed findings of adverse behavioral side ef-
fects of AEDs, Martin et al. (2009) investigated the effects of topiramate on seizure 
activity and other behavioral symptoms in individuals diagnosed with epilepsy and 
ID. Seizure frequency reduced by half in 52 % of participants; however, 38 % of 
the sample experienced an increase in seizure activity. For a subset of the sample, 
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caregiver-report measures were administered to track any behavioral changes fol-
lowing the topiramate therapy. Improvements were reported with respect to irrita-
bility, lethargy, stereotypic behavior, and inappropriate speech.

Surgery

Although epilepsy surgery has largely excluded patients with ID, this may be an 
option for treatment of refractory epilepsy within this population only after careful 
evaluation. Until recently, cognitive impairment was considered a strong contrain-
dication for surgical intervention of epilepsy. Past research linked poor postopera-
tive seizure control with low IQ (Chelune et al. 1998; Duchowny 1989; Lieb et al. 
1982; Lieb et al. 1980; Rausch and Crandall 1982); however, more recent studies 
have not found this to be the case (Khoury et al. 2005; Levisohn 2000). Davies et al. 
(2009) note that many of these early surgical procedures were conducted prior to the 
dawn of MRI, which is now used to identify patients with generalized, widespread 
epileptogenicity prior to surgery for exclusion purposes. Surgical treatment is only 
considered appropriate in situations of localized seizure foci (Nicolson 2008).

Over the past two decades, epilepsy surgery has evolved from being a last resort 
option to being a feasible treatment method due to the advent of utilizing MRI as a 
preoperative candidate selection tool (Reiser et al. 2013). Now, many clinicians of-
fer this as a second treatment option early on when anticonvulsant medications have 
not been effective, as early surgery has shown to lead to better outcomes (Mathern 
et al. 1999). Epilepsy surgery consists of a number of various procedures includ-
ing, temporal lobectomy, focal cortical resection, hemispherectomy, corpus calloso-
tomy, and subpial transection. Each procedure is selected based upon a number of 
factors, such as patient population, type of seizure, seizure severity, and the location 
of seizure activity within the brain, among other factors (Nicolson 2008; Shields 
2004). Shields (2004) states that “seizure control is much better with cortical resec-
tion than with any other treatment option if the patient is an appropriate surgical 
candidate” (p. 63). Unfortunately, there are very few studies examining outcomes 
in patients with epilepsy and ID following surgery.

In 1998, the first study to examine postoperative seizure outcomes specifically in 
adults with epilepsy and ID was conducted (Chelune et al. 1998). The authors found 
no significant increase in risk for those with ID when no structural lesions were 
extant other than mesial temporal sclerosis. However, when these other structural 
lesions were present, participants with ID had nearly a 390 % increase in risk for 
continued seizure activity following surgery. It is important to note than only 2.3 % 
( n = 24) of the sample had an IQ falling below 70, likely confounding the results of 
this study.

In 2004, Bjornaes et al. examined the effects of resective surgery in 31 children 
and adults with epilepsy and ID. Seizure freedom was acquired in 48 % of the sam-
ple 2 years following surgery. Duration of epilepsy was also significantly associated 
with seizure outcome, specifically 80 % those with epilepsy for less than 12 years 
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became seizure free. Therefore, seizure outcome was better in children that in adult 
patients. Outstandingly, improvements in Full Scale IQ scores were even observed 
in the adults from the sample who became seizure free. Significant improvements 
were also reported in regard to vocational adjustment for many adults.

Gleissner et al. (2006) also conducted a study comparing the postoperative out-
comes among three groups: individuals with ID, participants with below average 
intelligence, and participants with average-range intelligence. No significant dif-
ferences were found between groups with respect to seizure outcome at a 1 year 
follow-up. Seizure freedom was achieved for all groups as well (67 % for the ID 
group, 77 % in the below average intelligence group, and 78 % in the average-range 
intelligence group). Interestingly, the ID group was the only group with significant 
improvements in their executive functioning following surgery. The authors con-
cluded that “IQ alone does not appear to be a good predictor of seizure outcome” 
and “early intervention may be imperative for good seizure outcome in patients 
with low IQ” (Gleissner et al. 2006, p. 412).

A similar study was conducted in 2009 investigating the outcomes following a 
temporal lobectomy in individuals with epilepsy (Davies et al. 2009). Among all 
313 patients who received the surgery, no significant differences were found be-
tween those who were seizure free and those who continued to experience seizures 
postoperatively. Of that sample, a small subset ( n = 15) each had a preoperative ver-
bal IQ of 70 or below. Sixty-six percent of this ID cohort had no reported seizures 
at 1 year follow-up.

Most recently, Wethe et al. (2013) examined changes in cognitive functioning 
after epilepsy surgical resection. Participants with ID showed significantly larger 
gains in intellectual functioning following the surgical procedure as compared to 
participants of typical development. Taken together, these studies provide support 
for the use of epilepsy surgery as a treatment option for individuals with epilepsy 
and cognitive impairment.

There are many advantages to epilepsy surgery in those with ID. For example, 
many patients who receive resective surgery experience a decrease in seizure fre-
quency and/or severity. Many are also able to reduce or discontinue the use of an-
ticonvulsant medications. Successful surgical outcomes have also been associated 
with reductions in the burden of care placed on many caregivers (Karakis et al. 
2013).

Careful consideration should be paid, however, to the many problems and risks 
associated with epilepsy surgery. First, clinicians often conduct a comprehensive 
neuropsychological evaluation with each candidate prior to surgery to determine if 
surgery is a good fit for treatment. Due to communication problems often associ-
ated with cognitive impairment, individuals with ID may not be able to express 
their seizure symptomatology to their physician. Likewise, many of the assessment 
tools used during these assessments are not normed on or developed specifically 
for the ID population. Second, extensive medical testing is usually required prior 
to surgery (e.g., MRI and invasive EEG recording), and many of these procedures 
may be difficult to perform in persons with ID without using a general anesthetic.
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Although a number of studies examining the effectiveness of epilepsy surgery 
in persons with ID were reviewed above, research in this area is still needed. Spe-
cifically, future studies should include larger sample sizes to improve upon the ac-
curacy and reliability of any findings. Researchers should also consider inspecting 
the effectiveness of the various types of epilepsy surgeries within the ID population.

Vagus Nerve Stimulation (VNS) Therapy

As previously discussed, treating persons diagnosed with ID and epilepsy with 
AEDs is particularly challenging due to additional comorbidities and an increased 
sensitivity to the many adverse side effects of these medications (Buelow and Shore 
2010). Approximately 20–30 % of individuals are resistant to pharmacological 
treatments for their epilepsy, despite many clinicians’ best efforts to find an ef-
fective combination of AEDs (Goldenberg 2010). Furthermore, many individuals 
with ID and epilepsy experience seizures that cannot be treated surgically either 
(e.g., multifocal or generalized seizures) and/or possess characteristics that exclude 
them from being an appropriate candidate for surgery (Davies et al. 2009; Devinsky 
2002). Therefore, other innovative options for epilepsy treatment have been stud-
ied, one of those being VNS therapy.

VNS therapy was first proposed as a treatment for seizures by Dr. Jacob Zabara 
in 1985. He suggested that by desynchronizing the brain’s electrical activity, sei-
zures could be prevented, since they were essentially uncontrollable and irregular 
synchronicities in the brain (Zabara 1985). VNS therapy involves implanting a gen-
erator, similar to a pace-maker, under the skin in the left chest area which is then 
attached to a stimulation lead on the left vagus nerve. This nerve controls muscular 
movements including, swallowing, coughing, and voice production. Usually, the 
generator is set to stimulate the nerve for 30 s every 3 min; however, the generator 
can also be manually activated by waving a magnet over the stimulator. In 1997, 
VNS therapy was approved by the FDA to treat refractory epilepsy as an adjunctive 
therapy for individuals over 12 years of age (McGoldrick and Wolf 2012). Renfroe 
and Wheless (2002) advise that individuals should pursue VNS therapy after hav-
ing two or three AED failures and a duration of epilepsy of less than 2 years. It is 
suggested that earlier intervention of VNS therapy leads to better seizure control 
and quality of life, and unlike medications, VNS therapy has been shown to work 
better over time.

A retrospective study was conducted in 2001 examining the effectiveness of 
VNS specifically for the ID population (Andriola and Vitale 2001). The charts of 
21 patients (age range 3–56 years) were reviewed. A greater than 50 % reduction 
in seizures was reported for 68 % of the sample 6 months following the implanta-
tion of the VNS. Some reported adverse effects, however, including: hoarseness, 
unilateral vocal cord paralysis, muscle tightness in the neck, and coughing. One par-
ticipant had several years of success with VNS therapy. Unfortunately, the stimula-
tor was later removed due to an infection that formed following a battery change. 
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Interestingly, however, this participant did not experience an increase in seizure 
activity following the removal of the VNS.

In 2005, Huf et al. followed 40 individuals diagnosed with epilepsy and ID for 
2 years. All participants had epilepsies resistant to pharmacological treatments and 
were, thus, treated with VNS therapy. Eighty-five percent of participants experi-
enced some decrease in the frequency of their seizures, while seizure frequency 
decreased by at least half for 28 % of the sample. Briefer postictal periods were 
reported in over 75 % of the sample. Several other quality-of-life factors also sig-
nificantly improved at both 1 and 2 year follow-up assessments. These factors in-
cluded: attention span, word usage, clarity of speech, standing balance, ability to 
wash dishes, and ability to perform other household chores. According to caregiv-
ers, great improvement was also observed with regard to alertness, overall mood, 
and verbal ability. It should be noted, however, that a few of the participants expe-
rienced adverse side effects including, increased aggressive behavior and decreased 
appetite (Huf et al. 2005).

This approach to treatment for epilepsy in those with ID offers a number of ad-
vantages: (1) VNS therapy does not have interaction effects with AEDs (Handforth 
et al. 1998; McGoldrick and Wolf 2012; Prasher et al. 2008); (2) many patients and 
caregivers report quality-of-life improvements unrelated to a reduction in seizures 
(Huf et al. 2005); (3) caregivers report less burden due to the automatic nature of 
VNS therapy; (4) VNS therapy does not cause many of the side effects common 
with AEDs (e.g., sedation, psychomotor slowing, and weight gain; Prasher et al. 
2008); (5) many patients are able to discontinue the use of AEDs with this treat-
ment in place (Tatum et al. 2001); and (6) VNS therapy is comparatively very cost-
effective (Boon et al. 1999).

Clinicians, caregivers, and patients should, however, be aware of the common 
side effects of VNS therapy and adverse effects specific to the ID population prior 
to pursuing this course of treatment. Common side effects include: hoarseness, pain 
or tingling in the neck, and coughing. These symptoms, however, typically subside 
over time and with slight modifications to the stimulator settings (McGoldrick and 
Wolf 2012; Prasher et al. 2008). One of the less common side effects is wound 
infection, which occurs in about 3–6 % of patients and rarely requires removal of 
the device (Handforth et al. 1998). Other less common adverse side effects include: 
muscle pain, chest pain, headaches, chronic diarrhea, Horner syndrome, psychotic 
episodes, nausea, vomiting, device failure, and vocal cord paralysis (Charous et al. 
2001; Higgins et al. 2010; Kersing et al. 2002; Schaffer et al. 2005; Shaw et al. 
2006; Zalvan et al. 2003).

There are many problems that may arise after the initiation of VNS therapy spe-
cifically in those with ID. First, individuals with ID may experience difficulties with 
swallowing and aspiration. This is particularly concerning since many individuals 
with ID also have a comorbid feeding disorder (Ashworth et al. 2008; Matson et al. 
2009; Williams et al. 2009) and so should be closely monitored. The stimulator, 
however, can be temporarily deactivated during mealtimes by taping a specialized 
magnet over the VNS. Second, a seizure can be shortened or even prevented in 
the moment by waving the magnet over the stimulator. Many individuals with ID, 
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however, also have communication impairments, which may impact their ability to 
alert a caregiver when they feel a seizure may soon occur. Fortunately, the stimu-
lator can be set to automatically activate on a frequent basis. Third, while many 
VNS patients tend to keep the magnet nearby or even wear it around their wrist, 
caregivers of individuals with ID should be cautious of this, as many individuals 
with ID have stereotyped and involuntary motor movements. If worn on the wrist, 
then involuntarily and repetitively waving one’s arm near the chest where the VNS 
is located may unnecessarily activate the stimulator. Similarly, communication im-
pairments may also impede one’s ability to communicate the presence of any of 
the common side effects mentioned above, which may worsen in some cases if not 
identified and treated early on. Finally, many individuals with ID undergo frequent 
medical testing due to the many common comorbid conditions that may be present. 
However, patients of VNS therapy are not advised to receive MRI testing without 
specific precautions being taken (e.g., wearing a special head coil and deactivating 
the stimulator; McGoldrick and Wolf 2012).

Clinicians and caregivers should carefully weigh these advantages and disadvan-
tages of VNS therapy for any potential candidate. However, growing research sup-
ports VNS therapy as a viable and beneficial treatment option for those with ID and 
epilepsy. When other approved mainstream medical treatment options for epilepsy 
(e.g., AEDs, surgery, dietary treatments) prove to be ineffective, VNS therapy is 
another innovative treatment consideration for many. Nevertheless, there continues 
to be a need for randomized controlled clinical trials examining the effectiveness 
of VNS therapy within the ID population, specifically. Further information is also 
needed regarding the long-term effects for the ID population. Additionally, given 
the wide range of functioning and behavioral presentations observed across vary-
ing severity levels of ID, it would be informative to the scientific community for 
researchers to compare the effects of VNS therapy in all forms of ID, ranging from 
mildly to profoundly impaired. Given that researchers have shown the severity of 
epilepsy to be correlated with the severity of ID (Huttenlocher and Hapke 1990), 
this research would aid clinicians in determining predictors of good response in 
VNS therapy candidates with ID.

Dietary Treatments

When one or more of the above treatment options (i.e., antiepileptic medications, 
epilepsy surgery, and VNS) prove to be either ineffective or unsuitable for an indi-
vidual, many then resort to dietary treatments as a means to manage seizure activity. 
Physicians and parents of many children also opt for dietary treatments because 
most antiepileptic medications are not approved by the FDA for young children. 
The risks involved with surgery or even the simple implantation of the vagus nerve 
stimulator are heightened in young children as well, making dietary treatments an 
appealing option.
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There is a longstanding history of treating epilepsy with diet regulation. Even 
Hippocrates wrote of a man becoming seizure free after fasting from all food and 
drink for a period of time in the fifth century BC (Neal 2012). Today, there are sev-
eral different dietary approaches that claim to treat epilepsy, including the modified 
Atkins diet (MAD), the low glycemic index treatment (LGIT), and the ketogenic 
diet, which is the most commonly used and well-researched option of the dietary 
treatments.

Ketogenic Diet The ketogenic diet requires individuals to follow a strict regimen 
of eating foods that are high in fat, moderate in protein, and low in carbohydrates. 
Usually, the body burns glucose obtained from carbohydrates in order to produce 
energy. However, when carbohydrates, and thereby glucose, is limited, the body 
then resorts to burning one’s own fat for energy, similar to the body’s response dur-
ing fasting. Once the body’s own fat has been depleted, then energy is produced by 
burning exogenous fats consumed by eating foods that are high in fat content (e.g., 
butter, oil, cream, and mayonnaise). This process leaves deposits of ketone bodies 
in the blood which build up over time and results in the body being in a state of 
ketosis. When in a state of ketosis, researchers have shown seizure activity to sig-
nificantly reduce, and in some cases even stop entirely. However, the precise reason 
why this diet is effective is still unclear.

In 2013, Li et al. conducted a meta-analysis investigating the success of the ke-
togenic diet as a means to treat epilepsy. Thirty eight prospective and retrospective 
studies were included in the meta-analysis. For the purposes of the study, thera-
peutic success was defined as greater than 50 % reduction in seizure frequency. 
The retrospective studies collectively demonstrated a success rate of 58.4 % at 3 
months and 30.1 % at 12 months. Within the prospective studies, the success rate 
for patients was 53.9 % at 3 months and 55 % at 12 months. Diet efficacy decreased 
as the duration of the diet increased, which may suggest that individuals are less 
compliant or strict with their dietary regimen over time. There is also a trend of 
greater success in younger patients simply due to lower storage levels of energy in 
children (Li et al. 2013).

There has been limited research studying the effects of the ketogenic diet specifi-
cally in the ID population. One 2010 study examined the efficacy of the keteogenic 
diet as a treatment for refractory epilepsy in children with ID (Coppola et al. 2010). 
Seventy-four percent of the samples also had diagnoses of cerebral palsy. One year 
following the initiation of the diet, 20 participants of the initial 38 remained on the 
diet. Eleven of these children (28.9 %) had greater than 50 % reduction in seizures 
and the other nine (23.7 %) were seizure-free.

There are a number of advantages of choosing the ketogenic diet as a means to 
control one’s epilepsy. First, there are fewer and often times less severe side effects 
associated with the ketogenic diet compared to antiepileptic medications. Second, 
some individuals evince seizure freedom within the first few weeks of following the 
diet, unlike most AEDs, which often only show results after a few months. Third, as 
previously mentioned, researchers have shown the diet to be somewhat more effec-
tive in children, as children can maintain high levels of ketosis for longer periods 
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of time compared to adults (Coppola et al. 2010). Compliance is also less of an 
obstacle with children, since their diet is usually managed by a parent or caregiver. 
Fourth, while the ketogenic diet is not intended to improve cognitive functioning, 
some researchers have shown improvement in intellectual functioning in individuals 
with frequent myoclonic seizures, which usually cause ongoing cognitive deteriora-
tions (Kossoff et al. 2011). Finally, the ketogenic diet has shown excellent success 
in persons who receive nutrition via gastrostomy tubes (Coppola et al. 2010). Many 
individuals with ID present with motor difficulties which impair their ability to eat 
by mouth; thus, a gastrostomy tube is often inserted to provide nutrition (Kuhn et al. 
2007; Trabi et al. 2010). These patients nearly always have guaranteed compliance 
with the diet. One study investigating the efficacy of the ketogenic diet found that 
59 % of the participants with gastrostomy tubes had greater than 90 % reduction in 
seizure activity within 12 months (Kossoff et al. 2004).

However, this dietary approach is not without some drawbacks that should also 
be considered. For most, a lack of weight gain is often a problem (Coppola et al. 
2010). However, in individuals with ID the opposite can often occur—too much 
weight gain. Children with ID are commonly less active and as a result burn fewer 
calories than typically developing children. However, when nutritionists initially 
calculate each patient’s daily caloric intake, they tend to err on the side of overes-
timation of calories and usually refer to recommended daily allowances of calories 
based on average children. Since children with ID burn fewer calories, these rec-
ommended daily allowances are often too great, requiring these families to later 
make a cut in their child’s daily caloric intake. Kossoff et al. (2011) suggest that 
nutritionists account for each child’s activity level when making these initial dietary 
calculations, as it is often “psychologically easier for families to add calories or a 
snack to the diet than to reduce calories” (p. 144).

This diet also requires a great deal of commitment and effort. Some families may 
opt for medication treatment, simply due to the ease associated with administration 
and compliance. Usually, the first 3 months of following the ketogenic diet are con-
sidered a trial period for the family to discern if this approach will fit within their 
lifestyle (Kossoff et al. 2011; Li et al. 2013). Individuals on the ketogenic diet must 
follow a strict meal plan of specific types and quantities of foods. It may also be 
more difficult for families with specific dietary restrictions due to culture, religion, 
or allergies to follow the ketogenic diet. Those on the diet should also be careful 
when using certain beauty/hygiene products (e.g., lipstick, suntan lotion, and soap), 
as these products often contain ingredients inconsistent with the diet, leading to 
seizure activity (Kossoff et al. 2011). There are also socialization difficulties to con-
sider (Pfeifer 2012). For example, when in the community with friends or family, 
individuals on this diet may feel it to be difficult to partake in gatherings that largely 
revolve around or include food (e.g., lunch in the cafeteria, family picnics, birthday 
parties, etc.). Other side effects may include: slightly decreased growth, high cho-
lesterol, constipation, gastrointestinal intolerances, gastroesophageal reflux, kidney 
stones, hypoglycemia, acidosis, and dehydration. Finally, the ketogenic diet has not 
shown great success in treating those with complex partial seizures (Coppola et al. 
2010; Kossoff et al. 2011, 2004).
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Modified Atkins Diet The MAD is a diet very similar to the ketogenic diet but 
recommends fewer fats and more protein and carbohydrates (Magrath et al. 2012). 
This diet also offers many pre-made, MAD-approved products (e.g., candy bars 
and shakes). Families also do not typically require the support of a nutritionist, 
as the diet is much less restrictive compared to the ketogenic diet. Little research 
has been done to determine the efficacy of MAD in individuals with ID. However, 
Kossoff et al. (2011) note that this diet may be more amenable for individuals with 
behavioral problems, since the highly strict-nature of the ketogenic diet may lead to 
irritability and behavioral issues.

Low Glycemic Index Treatment The LGIT was developed in 2002 after there 
had been a few reported cases of seizure activity in individuals on the ketogenic 
diet immediately following the consumption of foods with a high glycemic index 
value (Kossoff et al. 2011; Pfeifer 2012). Those following this diet are permitted 
to consume 40–60 g of carbohydrates per day; however, those carbohydrates must 
have a glycemic index of less than 50. Like the MAD treatment, the LGIT is less 
restrictive, making it easier for parents to also follow this diet alongside their child. 
The only reported side effects include: weight loss, acidosis, and constipation (Kos-
soff et al. 2011). Again, there is a paucity of research regarding this treatment within 
the ID population. Pfeifer (2012) noted, however, that this treatment has been previ-
ously used with success in those with Angelman syndrome and tuberous sclerosis.

Neurobehavioral Approaches

In recent years, there has been a growing interest in the development of educa-
tional and neurobehavioral programs for individuals with epilepsy. The literature 
on neurobehavioral and psychosocial approaches to managing epilepsy and associ-
ated problems within the ID population, however, is very limited (Kerr et al. 2009; 
Martin and Brown 2009). In the general epilepsy population, psychobehavioral 
therapies have shown to improve psychological well-being, epilepsy knowledge, 
self-management, self-efficacy, perceived competencies, social skills, contented-
ness with therapy, medication compliance, and seizure control (Tang et al. 2014). 
Types of therapies may include: biofeedback, relaxation training, breathing train-
ing, reinforcement-based management, exercise programs, cognitive behavioral 
therapy, mindfulness-based therapy, multimodel educational intervention, and skill-
based training (Mostofsky 1993; Tang et al. 2014). There are many similar pro-
grams that teach and promote independence, adaptive skills, and methods of coping 
for children and adults with cognitive impairments with no diagnosis of epilepsy. 
However, when families search for programs or therapies that individualize this 
training/therapy specifically for those with epilepsy and ID, the number and avail-
ability of programs drop drastically.

Huber and Seidel (2006) developed a psychoeducative program for individuals 
with epilepsy and mild ID. After 5 years of offering the program, feedback from 165 
participants was received and reviewed. Fifty-five percent of the sample reported an 
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improvement in their knowledge of epilepsy, 52 % reported improved coping skills, 
and 57 % indicated that they had an increased level of independence following the 
program. Only 3–7 % of responders reported no improvement.

This study is one of the first to indicate that such programs designed for those 
with comorbid diagnoses of epilepsy and ID can produce promising outcomes. As 
previously mentioned, those with epilepsy and ID encounter many obstacles cog-
nitively, adaptively, physically, psychologically, socially, and behaviorally. While 
neurobehavioral, educative, and psychosocial approaches to treatments may not 
lead to seizure freedom, they can help minimize the deleterious problems associ-
ated with these comorbid diagnoses.

Other Alternative Therapies

It is important for both parents and clinicians to know that the four primary treat-
ments for epilepsy include antiepileptic medications, epilepsy surgery, VNS thera-
py, and the ketogenic diet. All of these methods are supported by empirical research 
and are the major treatment options suggested by current research and well-in-
formed clinicians. Nevertheless, there are many other alternative therapies avail-
able to families. However, the research supporting these therapies remains limited. 
This is not to say that complementary and alternative medicines (CAMs) will never 
be supported by research. For example, the ketogenic diet was once considered a 
CAM; however, with extensive empirical research it is now considered a part of 
mainstream medicine.

As noted previously, epilepsy is a highly prevalent disorder found in individuals 
in many different countries. While treatment accessibility is common in the USA, 
this is not the case in all areas of the world. Unfortunately, many who are diagnosed 
with the disorder are unable to either afford or access empirically supported treat-
ments (Meinardi et al. 2001). In fact, it has been estimated that 75 % of those with 
epilepsy live in resource-poor countries with little to no access to medical treat-
ments (Shashi et al. 2014). Some have estimated that 85 % of those diagnosed with 
epilepsy are either inappropriately treated or not treated at all (Meinardi et al. 2001). 
When main medical treatments are unavailable, many often then resort to CAMs. 
Every year, CAMs also become more popular within Western society with the ex-
pansion of media outlets (Devinsky et al. 2012).

One example of a CAM for epilepsy includes herbal remedies. Many herbal 
medicines have shown to affect the central nervous system (CNS) and seizure ac-
tivity. These may include substances found in plants, foods, vitamins, and animal 
compounds. Shashi et al. (2014) reviewed several examples of herbal drugs used in 
the treatment of epilepsy which included: Nardostachys jatamansi, Cotyledon or-
biculata, Laurus nobilis, Bacopa monnieri, Rhizoma pinelliae, Taxus wallichiana, 
Sutherlandia frutescens, Ficus platyphylla, Scutellaria baicalensis, Harpagophytum 
procumbens, Delphinium denudatum, Withania somnifera, Leonotis leonurus, and 
Magnolia grandiflora. When taken appropriately, many of these herbal options are 
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said to have significantly fewer side effects than those associated with antiepileptic 
medications. Currently, there are no published clinical trials supporting the use of 
herbal remedies for the treatment of epilepsy (Devinsky et al. 2012).

Osteopathy is another CAM method of treating many disorders by alleviating 
tension in the skeletal system. Cranial osteopathy is occasionally used as a treat-
ment for epilepsy by relieving tension in the skull and spine through massage to 
allow the spinal fluid to drain and flow more freely (Baker 2007). There is no evi-
dence, however, that massaging the head or body can improve seizure functioning 
(Devinsky et al. 2012). Finally, other examples of CAMs for the treatment of epi-
lepsy include, but are not limited to: aromatherapy, vitamins and supplements, cra-
niosacral therapy, chiropractic therapy, transcranial magnetic stimulation, hormonal 
therapy, and homeopathic medicines (Devinsky et al. 2012).

Psychosocial Impact

Although the comorbidity if ID and epilepsy poses great challenges throughout 
the assessment and treatment process as described above, these conditions also in-
fluence a number of other areas in one’s life. The presentation of other comorbid 
psychiatric conditions is often affected. Other areas of psychosocial impact may 
include: increased safety concerns, difficulties related to independent living, em-
ployment status, and caregiver burden. The ways in which these areas may be ad-
versely influenced by the presence of comorbid diagnoses of epilepsy and ID are 
discussed below.

Other Comorbid Conditions

While a great deal of research has been conducted regarding psychopathology in in-
dividuals with ID and separately in individuals with epilepsy, few studies have spe-
cifically investigated psychopathology within the context of co-occurring epilepsy 
and ID. In one such study, McDermott et al. (2005) found that seizure disorders in 
individuals with ID is associated with increased psychiatric symptoms and chal-
lenging behaviors including mood swings, attention-seeking behaviors, and lack of 
empathy; these factors likely increase the probability of meeting criteria for a psy-
chiatric disorder. Although symptoms of psychopathology may be expressed differ-
ently in individuals with ID compared to those without ID, it is well-established that 
many types of psychopathology occur at higher rates in the ID population (Matson 
and Shoemaker 2011). Additionally, challenging behavior (CB; e.g., physical ag-
gression, verbal aggression, property destruction, and other disruptive behavior) is 
common in individuals with ID (Matson and Neal 2009). CB may or may not be 
attributable to a psychiatric diagnosis, but nonetheless has a considerable impact 
on the choice and effectiveness of interventions and overall quality of life. Some 
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disorders which cause both ID and seizures are associated with specific phenotypes 
that may include an increased probability of particular types of CB or psychopathol-
ogy. For example, tuberous sclerosis is associated with hyperactivity, challenging 
behaviors, and stereotypies often seen in individuals with pervasive developmental 
delay or autism (Curatolo et al. 2004). Rett syndrome is associated with mood and 
anxiety symptoms (Bebbington et al. 2008), and Lesch–Nyhan syndrome often oc-
curs with repetitive self-injury (Schretlen et al. 2005).

In the general population, research on the relationship between psychopathology 
and epilepsy is often equivocal. For example, children with epilepsy may not have 
the same opportunities or obtain the same levels of achievement in education or em-
ployment. Some have suggested that medications or seizures cause attention defi-
cits which affect achievement. However, Oostrom et al. (2002) found that school 
or behavioral difficulties prior to seizure onset as well as maladaptive parent reac-
tion to diagnosis were both related to attention deficits, whereas epilepsy-specific 
variables were not. Epilepsy is a chronic condition with widely varying severity, 
etiology, and expression across individuals; the same may also be said of psychopa-
thology in general. However, there are some psychological issues, such as anxiety 
and depression, which seem to occur at higher rates than others among individuals 
with epilepsy, and at higher rates than in the general population (Swinkels et al. 
2001). In a study of over 200 participants with epilepsy, Piazzini et al. (2001) found 
significantly higher rates of anxiety and depression as compared to a control group. 
These same diagnoses are also common in individuals with ID, further highlighting 
the importance of assessing for possible psychiatric comorbidities in dually diag-
nosed individuals.

Should psychiatric comorbidities be present, medical professionals may consider 
the use of psychotropic medications to manage severe symptoms. When prescribing 
psychotropic medications, careful consideration should be taken to minimize risk 
by avoiding medications and combinations of drugs most likely to have deleteri-
ous side effects within the context of other medical problems or treatments. For 
a discussion of use of antipsychotic, antidepressant, and other psychotropic drugs 
in individuals with epilepsy, as well as effects, dosage ranges, and potential inter-
actions, see Alper et al. (2002). Clinicians and caregivers should be aware of the 
potential side effects of AEDs causing or exacerbating psychiatric symptoms and 
challenging behavior. For example, tiagabine may have dose-related anxiety ef-
fects, lamotrigine may be too stimulating for some individuals with ID and increase 
challenging behaviors, and vigabatrin has been associated with psychotic symptoms 
and challenging behaviors (for more detail, see Dolman and Scheepers 2008). In 
the case of challenging behaviors, greater treatment effects may be seen by use of 
a carefully designed and implemented behavioral treatment plan, avoiding the need 
for medication.

However, when medications are used, there are a number of valuable assessment 
tools available for clinicians, which measure adverse side effects. For example, the 
Matson Evaluation of Drug Side-effects ( MEDS; Matson 1997) is a useful scale 
to periodically assess for side effects common to psychotropic medication use in 
individuals with developmental disabilities. This 93-item scale includes short items 
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(e.g., “excessive hair loss,” “change in appetite,” and “tires easily”) and assesses 
possible symptoms across nine domains including cardiovascular/hematologic, 
gastrointestinal, endocrine/genitourinary, eye/ear/noes/throat, skin/allergies/tem-
perature, general CNS, CNS-dystonia, CNS-Parkonsonism/dyskinesia, and CNS-
akathasia. The Scale for the Evaluation and Identification of seizures, Epilepsy, and 
Anticonvulsant Side effects—B ( SEIZES-B; Matson 2000) is a similarly designed 
caregiver report measure which looks more specifically at side effects of AEDs.

Anxiety and Depression Although historically it was thought that individuals with 
ID lacked the capacity to develop psychopathology, it is now widely recognized 
that not only do psychiatric disorders exist among individuals with ID, but they 
are likely at a greater risk than the general population for developing such disor-
ders (Smith and Matson 2010). Anxiety and mood disorders are especially common 
(McGillivray and McCabe 2007; Ross and Oliver 2003; Tsiouris 2001). Diagnosis 
of anxiety and mood disorders in individuals with normal cognitive functioning, 
including those with epilepsy, typically relies heavily on self-report, standardized 
self-rating scales, and structured or semi-structured interviews (e.g., Kanner and 
Palac 2002), but other assessment practices using evidence-based observational or 
caregiver report measures are often critical in assessing for these disorders in ID 
(Smith and Matson 2010). Examples of such caregiver report measures include the 
Diagnositic Assessment for the Severely Handicapped-II ( DASH-II; Matson 1995) 
for individuals with severe and profound ID, the Psychopathology Instrument 
for Mentally Retarded Adults ( PIMRA; Matson 1988) for adults with ID, and the 
Assessment of Dual Diagnosis ( ADD; Matson 1997) to assess for psychopathology 
in individuals with mild to moderate ID.

Depending on location, seizures affecting the limbic system (e.g., temporal lobe 
seizures) may give rise to preictal and postictal psychiatric symptoms; most notably, 
anxiety or fear is the most commonly reported aura in temporal lobe epilepsy. Some 
researchers have found anxiety disorders including generalized anxiety disorder, 
panic disorder, phobias, and obsessive-compulsive disorder are especially common 
in individuals with seizures originating in the temporal lobe, although other stud-
ies have yielded conflicting results regarding whether individuals with temporal 
lobe seizures are more likely to develop interictal mood and anxiety disorders than 
individuals with extratemporal lobe seizures (Marsh and Rao 2002; Swinkels et al. 
2001). Depression occurs at high rates in individuals with epilepsy, with prevalence 
estimates of approximately 10 % of individuals with controlled seizures but up to 
50 % in individuals with recurrent seizures (Barry 2003; Gilliam and Kanner 2002; 
Kanner 2003). Depression is more common in individuals with chronic disorders 
generally, but this seems to be over-represented among individuals with neurologi-
cal disorders including epilepsy (Barry 2003).

It is likely that mood and anxiety disorders in the context of epilepsy are af-
fected by both neurological differences and psychosocial stressors. There may be 
shared mechanisms involved including a shared genetic predisposition (Kanner 
and Balabanov 2002; Scheepers and Kerr 2003); additionally, psychosocial fac-
tors such as fear of and frequency of seizures, medication side effects, perceived 
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stigma or discrimination, and vocational/social sequelae play a role in the develop-
ment of psychological disorders, with seizure severity correlated with the severity 
of self-reported psychosocial problems (de Souza and Salgado 2006; Whitman and 
Hermann 1986).

Challenging Behaviors Studies of challenging behavior in individuals with and 
without ID have suggested no significant effect of epilepsy on the likelihood of 
challenging behaviors, but rather that degree of ID or comorbid psychiatric symp-
toms may have a greater effect on rates of challenging behavior (Andrews et al. 
1999; Espie et al. 2003). Challenging behaviors are common in the ID popula-
tion, and are a frequent focus of intervention (Matson and Rivet 2008). In a study 
of over 300 individuals with ID, Matson et al. (1999) found no significant differ-
ences in those with and without seizures with regard to CB topography, frequency, 
or function. Nonetheless, in the context of individuals with epilepsy, challenging 
behaviors must be carefully assessed to determine whether the challenging behav-
iors are related to auras, or preictal or postictal phenomena. Treatment planning to 
address challenging behaviors must take into account the underlying maintaining 
variables for the behaviors and center around addressing those factors. In a study 
of children with ID, epilepsy, and challenging behaviors, Lewis et al. (2000) found 
no significant effect of medication on challenging behavior between children who 
were and were not taking AEDs; many individuals with ID are unnecessarily given 
psychotropic medications for behavior management (Matson and Neal 2009). This 
approach could be particularly problematic for individuals taking AEDs, as some 
psychotropic medications may lower the seizure threshold. In many cases, chal-
lenging behaviors are environmentally maintained and can be treated with the same 
treatments proven to be effective for individuals with ID and no seizure disorder, 
such as communication training, social skills training, environmental enrichment, 
and behavior modification plans (Matson et al. 1999). Useful, brief caregiver report 
measures for identifying the variables maintaining challenging behaviors include 
the Questions About Behavior Function (QABF; Matson and Vollmer 1995) and 
Motivation Assessment Scale (MAS; Durand 1988).

Safety Concerns

Overall, individuals with ID are at a greater risk for injury and accidents than the 
general population; the same is true for individuals with epilepsy. For individuals 
with both ID and epilepsy, caregivers should take precautions to avoid unnecessary 
risk without unduly limiting the individual’s freedom and opportunity to participate 
in normative activities. Special attention should be given to reducing risk for burns, 
fractures, and drowning.

ID alone does not appear to be a risk factor for burns, perhaps due to a tendency 
to live and work in more heavily supervised settings (Spitz et al. 1994). Epilepsy 
does raise the risk for burns in the general population, and individuals with ID 
are likely at an increased risk for burns in less restrictive settings (e.g., supported 



7 Epilepsy 225

independent living). In a study of 134 individuals with epilepsy, Hampton et al. 
(1988) found 38 % reported having suffered a burn due to a seizure. Common causes 
of burns include scalding from cooking with hot liquids or oils, or consuming hot 
beverages; contact with heating appliances or stoves are also common sources of 
injury (Josty et al. 2000). Simple safety measures such as habitually using the back 
burners, turning pot handles so they do not hang over the counter edge, and setting 
water thermostats to a lower temperature to avoid scalding water in the shower can 
decrease risk of burns either due to seizures or simple accident.

Both ID (Sherrard et al. 2001) and epilepsy (Bell et al. 2008) are associated with 
an increased risk of drowning, particularly while bathing, although risk is also in-
creased for drowning in pools and open bodies of water. The seizure and cognitive 
characteristics of an individual as well as his/her bathing routine should be assessed 
for risk of drowning, perhaps showering instead of bathing to decrease risk. Close 
supervision by an adult trained to respond appropriately should a seizure occur in 
the water decreases the risk of drowning to approximately that of the general popu-
lation (Kemp and Sibert 1993).

Unsurprisingly, individuals with epilepsy are also at greater risk of injury due 
to falls. Additional factors further impact the likelihood of injury from falls. Some 
medications, including AEDs and psychotropic medications, can affect bone min-
eral density and increase risk of osteoporosis. Accordingly, the risk of fractures 
due to falls can be increased and further impacted by the sedative effects of some 
medications. Osteopenia is a condition exacerbated by immobility and is common 
in institutionalized individuals with ID (Jaffe et al. 2005; Ryder et al. 2003). This 
condition is may be exacerbated by decreased mobility either due to motor prob-
lems or daily routines. The bone density of individuals with ID and epilepsy should 
be regularly monitored. Healthy habits should be instilled including maintaining a 
nutritionally balanced diet, adequate daily physical activity, and regular exposure 
to sunlight to promote vitamin D synthesis should be encouraged, particularly for 
institutionalized individuals. Calcium and vitamin D supplementation may also be 
considered under guidance from a physician.

Psychosocial Concerns

Over the past 40 years, an increased focus has been placed on providing supports 
for individuals with ID to live in least-restrictive settings; accordingly, many indi-
viduals have moved from residential facilities into group homes and supported in-
dependent living arrangements in the community (Braddock et al. 2001). However, 
individuals with increased needs, especially medical needs, often require additional 
supports and services that are more readily available in a more restricted setting 
(Turygin et al. 2014). Even in the general population, an epilepsy diagnosis may 
limit vocational opportunities. For example, increased severity of seizures is nega-
tively correlated with better employment status, and increased frequency of falls 
is significantly associated with lower levels of employment (Vickery et al. 2000). 
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These disadvantages are particularly salient for individuals who dually diagnosed 
with ID and epilepsy. Placement in more restrictive environments decreases the 
degree of freedom available to an individual, with limitations on independence 
subsequently decreasing quality of life (Wehmeyer and Bolding 2001), and further 
limiting ability to engage in normative activities critical for developing social and 
adaptive skills. It is, therefore, unsurprising that individuals with ID and seizures 
tend to have greater deficits in social and adaptive behaviors than individuals with 
ID but no seizures (Matson et al. 1999). It is critical that clinicians and caregivers 
periodically assess psychosocial factors for individuals with epilepsy just as they 
would for individuals with ID, ensuring that individuals are permitted opportunities 
for self-determination, with efforts to promote community inclusion and participa-
tion.

Family Factors

Families with children who have special needs must contend with both the nor-
mal challenges of family life and the additional challenges of meeting their child’s 
unique needs. Understandably, receiving a diagnosis of a chronic condition, such 
as ID or epilepsy, can cause considerable distress to a parent or primary caregiv-
er (Cramm and Nieboer 2011; Rodenburg et al. 2011). Having a child with spe-
cial needs, whether due to medical needs or developmental disability, often has a 
significant impact on family functioning, as family routines often must change to 
accommodate the child’s needs (Heiman 2002). Parents may respond to a child’s 
disability with greater levels of anxiety and overprotection, which also impact fam-
ily relationships (Lardieri et al. 2000), and are more likely to experience greater 
overall stress, more health problems, increased risk for depression, and encounter 
greater restrictions on family activities than parents of typically developing children 
(Heiman 2002). Parents of children with multiple health care needs also often ex-
perience frustration with a lack of coordination between different service providers 
(Freedman and Boyer 2000). These issues are likely compounded when the child 
has dual disabilities, such as ID and epilepsy, and is likely to be receiving a greater 
number and variety of services. Siblings are also often affected by worry and con-
cern for a brother or sister who experiences seizures, with many reporting feeling 
responsible to protect their sibling to the point of altering their own plans and activi-
ties (Tsuchie et al. 2006).

Additionally, prolonged or very frequent seizures can incur substantial financial 
burden, with significant direct costs (e.g., costs incurred with emergency room vis-
its) and indirect costs. For parents and family members, indirect costs may include 
time away from work or loss of employment (Graves 1998). One consideration with 
the added clinical benefit of more rapid treatment is to increase availability of at-
home emergency medication. Researchers have found that the use of at-home rectal 
diazepam for emergency treatment of seizures not only reduces seizure severity but 
also significantly decreases parental stress and financial burden (Kriel et al. 1991; 
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O’Dell et al. 2005). This treatment option promoted a greater sense of efficacy in 
managing the disorder, thus allowing for a more normal lifestyle. Parents were more 
comfortable leaving children with other caregivers, thus adding flexibility to their 
schedule and enabling some parents cost savings compared to the cost of an emer-
gency room visit, with some researchers estimating a savings of $ 2000 or more per 
episode (O’Dell et al. 2005).

Some researchers have suggested that the impact of psychosocial factors, includ-
ing the reactions of caregivers and family members, may actually have a greater 
impact on quality of life than the clinical aspects of the disorder itself (O’Dell et al. 
2007), thus the overall needs of the family should not be overlooked. The Parent-
ing Stress Index ( PSI; Abidin 1990) is a useful self-report scale to measure parent 
stress. The Duke Social Support and Stress Scale ( DUSOCS; Parkerson 1996) more 
specifically assesses stressors related to having a family member with a chronic 
illness or disability. Respite care, consolidated case management, and cognitive 
behavioral techniques are promising methods for reducing stress in caregivers of 
individuals with ID (Hastings and Beck 2004); these approaches can also be applied 
to caregivers of dually diagnosed individuals with ID and epilepsy.

Conclusion

In sum, the comorbidity of ID and epilepsy poses challenges for clinicians, caregiv-
ers, and of course the individuals, themselves. Additionally, these comorbid disor-
ders can adversely influence a number of areas, including the assessment process, 
the treatment of epilepsy, the presence of additional comorbidities, and other psy-
chosocial factors. Given the widespread impact that ID and epilepsy can have, this 
area continues to deserve further investigation to aid in advancing current clinical 
practice.
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Introduction

Dementia in Intellectual Disability

Dementia has been identified as a syndrome that is defined by the presence of defi-
cits in occupational and social performance that result from progressive deficits 
in cognitive functioning, including memory loss (Cummings 1984; Douglas and 
Josephson 2014). In addition to the observed decline in memory, dementia is as-
sociated with pervasive impairments in intellectual functioning that are acquired 
rather than congenital and impair multiple capacities (e.g., language, visuospatial 
skills, cognition, and personality; Cummings 1984; Douglas and Josephson 2014). 
Dementia expression is associated with multiple neurodegenerative diseases (e.g., 
Alzheimer’s disease [AD] and vascular dementia [VD]). Although AD and demen-
tia with Lewy bodies (DLB) are two of the most prevalent causes of dementia in 
intellectual disabilities (ID), the onset of dementia may also be associated with the 
presence of Parkinson’s disease, strokes, hypothyroidism, or vitamin (B12) deficien-
cy (Evans 1990). Some conditions leading to dementia are considered reversible. 
However, Boustani et al. (2003) cautioned that only 1.5 % of mild–moderate cases of 
dementia are actually reversible. Dementia is most prevalent in elderly populations. 
Following a systematic review of the literature, Ferri and colleagues (2006) estimat-
ed that 23.9 % of the world’s population over the age of 60 met the diagnostic cri-
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teria for dementia. Based upon the observed prevalence, the authors estimated that 
there are approximately 4.6 million new cases per year.  Schoenburg and  colleagues 
(1987) reported the average annual incidence rate of dementia to be 187.5 new 
cases/100,000/year; AD being the most common (123.3 new  cases/100,000/year).

The presence of neurological deficits, chromosomal abnormalities, and genetic 
metabolic disorders are considered risk factors for dementia in ID (Durkin et al. 1994). 
However, to date, age is considered the strongest risk factor for dementia (Boustani 
et al. 2003). This factor appears to remain consistent regardless of preexisting condi-
tions although the presence of comorbid conditions (i.e., Down syndrome [DS]) may 
expedite the onset. Researchers have not identified significant differences in the age 
of onset when comparing those with that of ID (Evenhuis 1997) and the general popu-
lation (Koopmans et al. 1991). Strydom et al. (2007) reported that although dementia 
is common in those with ID, prevalence rates are variable and dependent upon the 
diagnostic criteria employed. Further, the validity of current dementia criteria has not 
been systematically analyzed in ID populations (Strydom et al. 2007). Aylward et al. 
(1997) identified the lack of standardized criteria as a significant hurdle impairing the 
advancement of research and treatment approaches available to those with ID. Given 
this observation, a diagnosis of dementia in individuals with ID does not currently 
serve as a prognostic indicator (Aylward et al. 1997).

The heterogeneous presentation observed, in those with dementia in the gen-
eral population, is exacerbated in populations with impaired cognitive functioning 
(i.e., ID). Symptoms such as deterioration in self-care skills, daily living skills, and 
memory are often reported when dementia is present in ID populations. Additional 
symptoms may include disorganized thinking and periods of confusion (Strydom 
et al. 2007). Observed deficits for those with dementia are also variable and depen-
dent upon the causal mechanisms associated with dementia onset. Those with VD 
most often exhibit focal cognitive deficits such as blunted affect, decreased motiva-
tion, depressed mood, and motor retardation (Mahler and Cummings 1991; Sultzer 
et al. 1993) or deficits in executive functioning (e.g., planning, working memory 
regulation, and response inhibition; Kramer et al. 2002; Román and Royall 1999).

Advancements in the provision of care and services have increased the life ex-
pectancy of those with ID (Eyman et al. 1991; Janicki et al. 1985). This makes an 
increased understanding of dementia in those with ID imperative given the strong 
association between age and dementia onset. Given the preexisting cognitive im-
pairment associated with ID, a diagnosis of dementia would be indicated by cog-
nitive decline from the individual’s baseline of intellectual functioning (Aylward 
et al. 1997). However, clinicians may be forced to rely on observation and caregiver 
report for those with significant cognitive deficits which may impede the detection 
of cognitive decline through standardized testing. Comorbid physical impairments 
(e.g., mobility and sensory deficits) are a notable factor in ID populations that in-
hibit social and adaptive functioning and may also hinder the assessment of cogni-
tive decline (Evenhuis 1997).

The presence of ID poses difficulties in diagnosis due to the relatively high floor 
effects that often fail to distinguish between deficits in dementia and cognitive defi-
cits due to ID. Palmer (2006) used neuropsychological tests in a sample of adults 
with ID to determine the degree to which a neuropsychological test could distin-
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guish between deficits in ID and dementia. Those with ID and dementia exhibited 
problems with memory and learning, agnosia, semantic verbal fluency, attention, 
and executive function relative to those with only ID, but separate cutoffs were 
needed to distinguish those with dementia, since low scores were observed for all 
individuals with ID. Deficits in coping mechanisms observed in ID populations 
suggest that they may be especially vulnerable to dementia when compared to the 
general population (Evenhuis 1997). This highlights the need for continuous evalu-
ation in ID populations to monitor an individual’s functioning. Consideration is 
also needed relative to the individual’s level of functioning (e.g., mild or profound). 
Given the levels of impairment observed in ID populations, a decline in functioning 
for someone with profound ID may present differently compared to an individual 
with mild or moderate ID (Aylward et al. 1997). Further, the decline in cognitive 
functioning should exceed that typically observed in aging ID populations. How-
ever, this area is currently hindered by the dearth of research investigating factors 
associated with aging in those with ID (Nagdee 2011).

The course of cognitive decline as assessed by tests of cognitive functioning is 
reported to be approximately 10 % each year in the general population with AD or 
DLB (Ballard et al. 2001; Janicki and Dalton 1999a). Decline in cognitive function-
ing is not limited to memory and may include abstract reasoning skills (e.g., plan-
ning and organizational skills or judgment) and deficits associated with dementia 
are not limited to cognitive decline. Progressive decline in cognitive functioning 
and memory may not be readily apparent in those with more severe forms of ID. 
Apraxia and aphasia may be some of the first cognitive deficits readily observed. 
For instance, for those with verbal language skills, a decline in the demonstration of 
verbal skills (aphasia) may be observed (Aylward et al. 1997). On the other hand, 
those with ID who have developed dementia, commonly exhibit a decline in the 
ability to carry out self-care and activities of daily functioning (e.g., self-dressing or 
self-feeding; Strydom et al. 2007) which may be associated with apraxia.

Changes in behavioral presentation other than cognitive decline in ID popula-
tions are also common and cause significant distress (Burns et al. 1990; Cooper and 
Prasher 1998; Ryden 1988). Some variation has been observed in the expression of 
noncognitive symptoms based upon the underlying etiology of ID manifestation. 
Those individuals with ID associated with factors other than DS exhibit aggres-
sion more frequently than those with ID resulting from DS. However, individuals 
with ID due to DS exhibit greater rates of sleep disturbance, hyperactivity, and 
depressed mood than individuals with ID without DS (Cooper and Prasher 1998). 
Some symptoms are prevalent in ID following onset of dementia regardless of un-
derlying etiology: urinary and fecal incontinence, decreased energy, and difficulty 
walking (Cooper and Prasher 1998).

Prevalence

When excluding those individuals with comorbid DS, the prevalence of dementia 
in individuals with ID under age 60 is approximately 13.1 % (Strydom et al. 2009). 
The estimated prevalence rate in the same population over the age of 60 has been 
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reported to range from 6 to 18.3 % (Janicki and Dalton 2000; Strydom et al. 2009). 
Previous prevalence estimates in similar populations identified similar rates across 
different age ranges. In an investigation of individuals over the age of 65, Cooper 
(1997b) reported a prevalence rate of 20.2 %. Patel et al. (1993) examined indi-
viduals over the age of 50 and found a prevalence rate of 8.3 %. Some studies have 
reported that 14 % of individuals with ID over the age of 59 have dementia, this rate 
increases to 22 % by age 65 (Cooper 1997). To date, no significant differences have 
been observed for differential prevalence rates based upon the observed level of 
intellectual functioning (e.g., mild and profound ID; Strydom et al. 2009).

The prevalence of dementia is influenced by those factors associated with its on-
set. Of the dementia subtypes, AD is the most common in individuals with ID over 
the age of 60 without comorbid DS (Janicki and Dalton 2000; Strydom et al. 2007). 
The prevalence of AD in ID populations was observed to be three times higher 
than that in the general population (Strydom et al. 2007). The estimated prevalence 
rate of AD in ID populations is 8.6 % (Strydom et al. 2007). Rocca and colleagues 
(1991) observed a stable prevalence rate of AD in a longitudinal analysis of Euro-
pean populations. When the authors separated the population into age groups, sig-
nificantly greater prevalence rates were observed as the age increased (Evans 1990; 
Rocca et al. 1991; Schoenburg et al. 1987). In general, for persons 65 years of age 
and older, the overall estimated prevalence of AD was 11.3 % (Evans 1990; Pfeffer 
et al. 1987). Evans (1990) estimated that 4 % of persons between 65 and 74 years of 
age met the criteria for AD. This rate increased to 16.4 % in individuals aged 75–84, 
and rose to 47.55 % when individuals were over the age of 85. Researchers caution 
that prevalence rates are significantly influenced by diagnostic approaches and the 
criteria used to diagnose AD and dementia in general (Kay et al. 1985; Henderson 
and Jorm 1987; McKhann et al. 1984).

Neurodegenerative Diseases in ID

For individuals with ID, researchers have previously identified AD as the most 
commonly occurring subtype of dementia, followed by DLB, frontotemporal de-
mentia, and lastly VD (Strydom et al. 2007). There is currently a dearth of research 
available that has distinguished between dementia subtypes in ID populations. This 
may be attributed to differences in presentation due to the presence and variation 
of cognitive deficits in ID populations, and the influences of comorbid conditions 
(Strydom et al. 2010). Further impediment may also be associated with variation 
in the assessments and diagnostic criteria used to diagnose individuals. Given the 
limited availability of research for ID populations the following is a review of the 
research available surrounding dementia in ID populations and in the general popu-
lation regarding each dementia subtype.

Alzheimer’s Disorder (AD) The description of AD presented by Alzheimer (1907) 
was associated with neurological deficits (e.g., neurofibrillary tangles and neuritic 
plaques), with symptoms of dementia noted to occur most often in  middle-aged 
adults. Neurofibrillary tangles and senile plaques are the structural lesions most 
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often identified in those with AD (Dickson 2002). However, despite increased 
research efforts surrounding AD, the etiology of the disorder remains unclear 
(Katzman 1986).

Evans (1990) suggested that AD may be better classified as a heterogeneous cate-
gory. Some researchers have suggested that the observed heterogeneity in Alzheimer 
symptom manifestation warrants consideration of AD subtypes. Following a longi-
tudinal analysis, Mayeux et al. (1985) proposed four groups based upon symptom 
manifestation: typical (slow deterioration of intellectual and functional capabilities); 
myoclonic (intellectual decline); benign (minimal symptom progression); and extra-
pyramidal (presence of psychotic symptoms and severe functional and intellectual 
decline). The heterogeneity of symptoms is likely associated with the observed vari-
ance in diagnosis. Researchers have demonstrated that on average the onset of AD 
symptoms may not lead to clinical diagnosis for 3.5–5.5 years after the initial symp-
tom onset (Heyman et al. 1987; Huff et al. 1987; Knopman et al. 1988).

It has previously been hypothesized that the prevalence of AD is not static and 
may continue to increase given increases in the average life expectancy (Evans 
1990). Aside from age, additional factors are considered to place individuals at risk 
for AD. Researchers have observed an earlier age of onset for individuals with a 
family history of AD (Thai et al. 1988). However, this may also be attributed to 
the increased awareness and willingness to seek services. Further, researchers have 
demonstrated that having a first-degree relative with AD, or the presence of the 
apolipoprotein E-ε4 (APOE-ε4) genotype is associated with an increased risk for 
AD (Blacker and Tanzi 1998; Lautenschlager et al. 1996). Individuals with AD are 
three times more likely to possess the APOE-ε4 allele than the general population 
(Boustani et al. 2003). However, the exact role of this genotype is uncertain as Lai 
and Williams (1989) demonstrated that not all individuals with AD have the allele 
and persons with the allele do not always develop AD. Gender has also been noted to 
be a contributing factor, as rates of AD have been observed to be elevated in females 
(Rocca et al. 1991). Ernst and Hay (1994) reported that women diagnosed with AD 
tend to live a year longer (4.3 years) on average as compared to men (3.3 years; 
Barclay et al. 1985; Hier et al. 1989). Researchers have previously suggested that 
physical activity may serve as a protective factor against AD (Yoshitake et al. 1995).

Multiple researchers have demonstrated moderate reliability for a diagnosis of 
AD (Blacker et al. 1994; Farrer et al. 1994; Lopez et al. 1999). However, multiple 
diagnostic criteria have been proposed and analyzed. During a systematic review 
of proposed criteria for AD, the criteria from the National Institute of Neurolog-
ic, Communicative Disorders and Stroke–AD and Related Disorders Association 
(NINCDS-ADRDA) and the Diagnostic and Statistical Manual of Mental Disor-
ders, 4th Edition ( DSM-IV) were each observed to demonstrate good sensitivity and 
moderate specificity (Knopman et al. 2001).

Dementia with Lewy Bodies (DLB) DLB is reported to be the second most com-
mon dementia subtype when ID is present (McKeith et al. 2004; Strydom et al. 
2007). However, the ascertainment of DLB being more prevalent than VD is 
 dependent upon the population surveyed and the criteria used to identify individuals 
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(Heidebrink 2002). Within the general population, prevalence estimates are variable 
and range from 3 to 26.3 % (Chan et al. 2002; Heidebrink 2002; Perry et al. 1990a; 
Shergill et al. 1994). For ID populations, the prevalence rate of DLB was reported to 
be similar to that observed in the general population (Strydom et al. 2007).

The presence of Lewy bodies was originally associated with Parkinson’s disease 
and was only later identified as a separate pathology (Kosaka et al. 1980, 1983). 
Since its initial identification researchers have identified some variation in the 
manifestation of Lewy bodies. This observation has led to the proposal of three 
subtypes based upon the location of the Lewy bodies (Kosaka et al. 1980, 1983). 
The diffuse subtype of DLB impacts multiple areas of the brain (e.g., diencephalic, 
basal ganglia nuclei, brainstem, and the cortical area). The location of Lewy body 
manifestation results in differential symptom presentation. For example, the brain-
stem subtype remains localized and does not transcend to other cerebral areas. The 
transitional subtype of DLB is associated with a variable and diffuse manifestation 
of Lewy bodies (e.g., limbic cortices, brainstem, and diencephalic region; Dickson 
2002).

The presence of DLB is commonly associated with AD symptomology (Dickson 
2002; Hansen et al. 1990). Aside from the expression of Parkinson’s disease, those 
with DLB may also exhibit neuroleptic sensitivity, motor impairment, confusion, 
and hallucinations (Byrne et al. 1989; McKeith et al. 2004; Perry et al. 1989, 1990). 
Visual hallucinations are common in individuals with DLB in as many as 46 % of 
the individuals experiencing them at some point during the course of the disease 
(McKeith 1998). Although symptoms of hallucinations, delusions, and depression 
are more prevalent in individuals with DLB, these symptoms are not unique to DLB 
and are also observed in those with AD (Ballard et al. 1999).

The diagnostic criteria proposed by the Consortium for dementia with Lewy 
bodies (Consortium for DLB; McKeith et al. 1996) demonstrated high specificity 
on average, but low sensitivity (Holmes et al. 1999; Litvan et al. 1998; Lopez et al. 
1999; Luis et al. 1999; Mega et al. 1996; Verghese et al. 1999). Two central criteria 
proposed include (a) the presence of recurring detailed visual hallucinations and (b) 
variations in awareness and attention associated with instability of cognitive abili-
ties (McKeith et al. 1996).

Vascular Dementia (VD) Fratiglioni and colleagues (1999) reported that VD is 
the second most common form of dementia in the general population. However, in 
comparison to the general population, there is a decreased prevalence of VD in ID 
populations. Specifically, FTD and DLB are reportedly more common than VD in 
those with ID (Strydom et al. 2007). There are three critical components necessary 
for a diagnosis of VD; the presence of cerebrovascular disease (CVD), dementia, 
and a clear association or temporal relationship between the two (Chui et al. 1992; 
Román et al. 1993). Symptom presentation is reportedly variable and dependent 
upon the location and cause of cerebral damage (Román 2002). Of the two predomi-
nate causes, small-vessel disease is often associated with depressed mood, impaired 
memory, disturbed executive functioning, impaired information processing, parkin-
sonian features, and urinary disturbances (Kurz 2001; Román and Royall 1999). 
Small-vessel disease is also associated with diabetes and hypertension and may be 



8 Dementia 243

evidenced by white matter or basal ganglia lacunae, white matter lesions, or a com-
bination of the two (Erkinjuntti et al. 2004; Román 2002).

The second common cause of cerebral damage, large-vessel disease, is more 
likely to result in diffuse cortical impairment (Erkinjuntti et al. 2004; Mahler and 
Cummings 1991; Sultzer et al. 1993). The presence of VD is also associated with 
transient symptoms, gait disturbances, and incontinence (Thai et al. 1988). Cardio-
vascular health (e.g., hypertension) and strokes have been identified as risk factors 
for VD onset (Hofman et al. 1997; Longstreth et al. 1998; Thai et al. 1988). Ad-
ditional risk factors may include alcohol consumption, age, previous strokes, and 
elevated blood pressure levels (Yoshitake et al. 1995).

Differing groups have proposed diagnostic criteria specific to VD. They include 
the California Alzheimer’s Disease Diagnostic and Treatment Centers (CAD-DTC; 
Chui et al. 1992) and the National Institute of Neurological Disorders and Stroke 
and the Association Internale pour la Recherche et l’Enseignement en Neurosci-
ences (NINDS-AIREN; Román et al. 1993). The criteria proposed by the CAD-
DTC are reportedly more sensitive (0.63) but less specific (0.64; Gold et al. 1997) 
than those proposed by NINDS-AIREN (0.55 and 0.84 sensitivity and specificity, 
respectively; Gold et al. 2002). In general, a review of the studies investigating each 
of the diagnostic criteria proposed for VD (i.e., DSM-IV, NINDS-AIREN, CAD-
DTC, and Hachinski Ischemic Standards) evidence low diagnostic sensitivity, but 
high specificity (Knopman et al. 2001).

Frontotemporal Dementia (FTD) Frontotemporal dementia (FTD) has previously 
been separated into three prototypic syndromes; FTD, semantic dementia (SD), and 
progressive non-fluent aphasia (PA; Mackenzie et al. 2009; Neary et al. 1998). Of 
the three syndromes, FTD is reportedly the most common (Neary et al. 1998). As 
implied by its name, FTD is associated with the degeneration of the frontal lobe and 
is bilateral and symmetric (Englund et al. 1994; Neary et al. 1998). Degeneration in 
the spinal motor neurons is suggested to be a distinguishing feature of FTD when 
compared to the other forms of dementia (e.g., AD and VD; Englund et al. 1994). 
Currently there is limited research investigating the manifestation and prevalence of 
FTD in ID populations. Strydom and colleagues (2007) observed similar prevalence 
rates of FTD in individuals with ID when compared to the general population. The 
average age of onset for FTD in a sample ranging in age from 45 to 64 years was 
52.8 years (Ratnavalli et al. 2002). Onset of FTD is associated with a preservation 
of memory functioning, social disinhibition, significant shifts in personality, stereo-
typed behavior, and loss of insight (Gustafson 1987; Neary et al. 1998; Snowden 
et al. 1996). Additional symptoms may include behavioral features (e.g., deficits 
in personal hygiene, mental rigidity, and disinhibition), physical symptoms (e.g., 
incontinence and deficits in primitive reflexes), speech disturbances (e.g., stereo-
typic speech and echolalia), and affective symptoms (e.g., anxiety, depression, and 
decreased empathy; Gustafson 1987, 1993; Neary et al. 1988; Risberg 1987).

Those with SD may continue to exhibit appropriate speech capabilities while ev-
idencing significant deficits in the comprehension of verbal and nonverbal concepts 
(Hodges et al. 1992; Neary et al. 1998; Snowden et al. 1989; Snowden et al. 1996). 
The SD variant is associated with the exhibition of progressive language deficits 
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(Grossman 2002; Hodges et al. 1992; Snowden et al. 1989). For those with SD neu-
rological insults include bilateral atrophy in the anterior temporal neocortex (Neary 
et al. 1998). Individuals with PA typically maintain their capability to understand 
word meanings, but exhibit expressive language deficits to include grammatical 
and phonological errors, deficits in word retrieval, and effortful speech production 
(Snowden et al. 1996; Snowden et al. 1992; Weintraub et al. 1990). Neurologic defi-
cits most often include asymmetric atrophy of the left frontotemporal lobes (Neary 
et al. 1998).

Utilizing autopsy and previous assessments, Varma and colleagues (1999) dem-
onstrated that most patients evidencing neurologic deficits associated with FTD 
met the diagnostic criteria for AD. Following an autopsy to verify FTD diagnosis 
and a chart review, Rosen and colleagues (2002) identified five factors that reli-
ably distinguished individuals with FTD from those with AD. Similar to previous 
research (Miller et al. 1997), features included hyperorality, absence of amnesia, 
social conduct disorders, and the absence of a perceptual disorder. Researchers have 
suggested that an interdisciplinary (physiological, behavioral, and neuropsycholog-
ical) approach was best for distinguishing AD from FTD (Rosen et al. 2002). Ad-
vancements in biochemistry, molecular genetics, and neuropathology have further 
increased the specificity of classification for FTD. Advancements have led to newly 
proposed criteria that are identified by the proteins associated with neuropathologic 
diagnosis (see Cairns et al. 2007 and Mackenzie et al. 2009 for a complete review).

Mortality

The factors associated with the onset of dementia have also been associated with an 
increased risk for mortality. The reported average survival length following onset of 
dementia is variable and has ranged from 3.3 to 9.3 years (Schoenburg et al. 1987; 
Wolfson et al. 2001). Researchers have previously reported that individuals with 
ID live an average of 7.3 years following diagnosis of dementia (Evenhuis 1997). 
However, Wolfson et al. (2001) cautioned that the estimates of life expectancy fol-
lowing dementia onset may be overestimated. They reported that researchers often 
fail to consider those with progressive forms of dementia, that may result in death 
prior to the individual’s inclusion in a study. Researchers may also fail to consider 
the onset of dementia in relation to the participant’s inclusion in the study. The onset 
of dementia is often difficult to pinpoint due to the gradual progression of symptoms 
and external factors already mentioned (Doraiswamy et al. 1998; Knopman 1998; 
Ross et al. 1997). These factors along with variations in the criteria and diagnostic 
approaches across studies likely influence the variability observed. Although de-
mentia is associated with significant decreases in functioning, it is important to note 
that it is not a significant primary cause of death in ID populations. A longitudinal 
study identified vascular and respiratory diseases as the two most prevalent causes 
of mortality for those with ID (Patja et al. 2001). These two diseases accounted for 
58 % of the deaths observed.
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The presence of comorbid conditions and the causal mechanisms underlying de-
mentia onset are also factors associated with differential mortality outcomes. When 
dementia was present, Coppus and colleagues (2006) observed a mortality rate of 
44.4 % in patients with DS over the age of 60 which was significantly greater than 
non-demented peers (10.7 %). Individuals with probable AD were noted to be out-
lived by those with VD and those with a possible AD diagnosis (Wolfson et al. 
2001). Onset at a younger age has been associated with increased survival (Dies-
feldt et al. 1986; Mölsä et al. 1986). In addition, researchers have also begun ex-
amining the contribution of risk- and protective-factors associated with the onset of 
dementia and mortality. Prognostic factors include comorbid medical or neurologi-
cal illness, age, severity of pre-morbid intellectual functioning, psychosocial sup-
port systems, DS, familial history, and early onset of dementia symptoms (Evenhuis 
1997; Harper and Wadsworth 1993; Janicki and Dalton 1999; Janicki and Jacobson 
1986; Lin et al. 2014). Presently, controversy remains surrounding the relationship 
between educational attainment and mortality (Geerlings et al. 1997; Stern et al. 
1995; Wolfson et al. 2001).

Comorbid Conditions

Dementia co-occurs at higher rates in individuals with ID (Cooper 1997; Shoosh-
tari et al. 2011; Strydom et al. 2007). Moreover, the neurological deficits inherent 
in individuals with familial ID may place individuals with ID at increased risk for 
declines in cognitive function at an earlier age (Zigman et al. 1993). General aging 
processes have been observed to occur at younger ages in individuals with intel-
lectual and developmental disabilities. The disorder that is most strongly associated 
with both ID and the increased likelihood of onset of dementia is DS.

Few researchers have examined the degree to which disorders related to ID rep-
resent risk factors for dementia. Disorders such as epilepsy, cerebral palsy, autism, 
DS, and genetic disorders such as Prader–Willi syndrome and Williams syndrome 
are associated with the presence of ID. The presence of ID has been hypothesized 
to relate to an increased risk of dementia, as those with ID possess less “reserve 
capacity” of brain function (Strydom et al. 2013). Thus, the brains of those with 
ID are likely to be more vulnerable to pathological assault, and are more likely to 
exhibit earlier symptoms of dementia, relative to those without ID. The presence 
of comorbid conditions in those with ID has been observed to impact the onset and 
rates of dementia, especially DS.

Dementia in Down Syndrome

Down syndrome is a disorder that most commonly results from the triplication of 
the 21st chromosome (HSA21). Approximately 1 in 800 children in the USA is 
born with the disorder. The vast majority of individuals with DS have an ID. Down 
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syndrome manifests with specific physical features, including epicanthal folds, a 
flat nasal bridge, protruding tongue, slanted palpebral fissures, heart valve defects, 
predisposition to leukemia, and cataracts (Visootsak and Sherman 2008). Life ex-
pectancy for individuals with DS has dramatically increased over the past century. 
In 1929 the life expectancy for someone with DS was 9 years, and 12 years in 1949 
(Bell et al. 2003). It was estimated that 76 % of individuals with DS survived to age 
1 and 65 % survived to age 10 in the 50s and 60s (Bittles and Glasson 2004). In 
2002, the life expectancy of individuals with DS has increased to approximately 60 
years on average (Glasson et al. 2002).

Cognitive deficits in DS follow general trends. The mean IQ in individuals with 
DS is 50 and generally ranges from 30 to 70 (Vicari 2004). Vocabulary and adaptive 
skills generally develop more quickly than memory and executive function, and the 
overall rate of learning and IQ scores decline with age (Nadel 2003). Remarkably, 
individuals with DS exhibit more dramatic declines in performance across domains 
when tasks are very demanding. Deficits are observed in both short-term and long-
term memory in individuals with DS. On tasks of implicit memory, children with 
DS perform at the same level as children without DS. However, they exhibit signifi-
cant deficits in explicit memory tasks (Contestabile et al. 2010).

Researchers have demonstrated significant differences in the symptom mani-
festation associated with dementia within ID populations. Specifically, differences 
in decline are influenced by the presence of DS, and include a gradual decline in 
long-term memory and verbal language skills (Devenny et al. 1996). Dementia is a 
very common disorder in individuals with DS. Janicki and Dalton (2000) observed 
a 3 % prevalence rate in an ID only group over the age of 60. When the authors in-
cluded individuals with DS and comorbid ID this rate increased to 56 %. In addition 
to prevalence, the presence of DS in ID populations may also alter the average age 
of onset. For example, the average age of onset is significantly influenced by the 
presence or absence of DS. Lai (1992) reported an average age of onset for those 
with DS between 51 and 54 years of age, whereas individuals with ID without DS 
are diagnosed after the age of 65 on average (Janicki and Dalton 1993, 2000; Lai 
and Williams 1989). Behavior change is often observed prior to the observation 
of cognitive decline (Holland et al. 2000). Adams and colleagues (2008) observed 
that referral for dementia evaluation for those with DS was triggered by behav-
ioral excess, and the effect of behavioral change on the provision of care (Oliver 
et al. 2000). Examples of behavioral change include both deficits and excesses (e.g., 
agitation and restlessness, sleep disturbance, withdrawal; Doody et al. 1995; Petry 
et al. 1988; Reichman and Negron 2001).

Neuroanatomical studies of individuals with DS have revealed a variety of dif-
ferences in individuals with the disorder. Although individuals with DS may not ex-
hibit symptoms of dementia (Devenny et al. 1996; Zigman et al. 1996) researchers 
have suggested that brain lesions typical of AD appear in individuals with DS by 40 
years of age (Wisniewski et al. 1985). Post-mortem studies of the brains of indi-
viduals with DS have revealed decreased brain volumes which are most apparent in 
the frontal and temporal areas, and the cerebellum (Bowman et al. 2013). Neuro-
imaging studies of children with DS have also revealed decreases in  hippocampal 



8 Dementia 247

 volume. The ID associated with DS is attributed to these differences in brain vol-
ume and architecture. With time, the majority of individuals with DS will develop 
the beta-amyloid plaques and neurofibrillary tangles characteristic of AD.

Interestingly, there is some belief among researchers that plaques and tangles 
observed in individuals with DS are distinct from those observed in the brains of 
individuals with AD and are common among individuals with DS without demen-
tia (Mann 1993; Wisniewski and Rabe 1986). The non-fibrillary nature of these 
plaques and tangles is believed not to harm the nearby neurons, in contrast to the 
fibrillary structures observed in AD.

Symptoms of dementia in individuals with DS are numerous. Slowness, apathy, 
disinterest in activities and social relationships may be noticed and may represent 
dysfunction of the frontal lobe. It has been reported that adults with DS and a lower 
mental age often present with clinical depression based on caregiver and self-report 
measures (Burt et al. 1992). According to Evenhuis (1990), many adults with DS 
lose the ability to follow complex directions and experience overall slowing. Slow-
ness may manifest through flattening of the voice, hesitation in beginning to speak, 
and difficulties with comprehension. Affected individuals may nap frequently 
during the day and sleep less at night, instead wandering or talking to themselves 
(Evenhuis 1990; Deb and McHugh 2010; Prasher 1995).

Depression

Within the general population, the prevalence of comorbid depression in individuals 
without ID who are diagnosed with dementia is estimated to range from 24 to 80 % 
(Cummings and Victoroff 1990; Burns et al. 1990; Rubin and Kinscherf 1989). 
Evenhuis (1997) also noted a high rate of delirium and depressive symptoms in 
individuals with all levels of ID. Symptoms of depression and dementia have been 
noted to overlap and impede differential diagnosis given the observed difficultly to 
distinguish symptom manifestation in aging adults (Strydom et al. 2007). However, 
some controversy surrounding the expression of affective symptoms is noted in the 
research. In a study of comorbid neuropsychiatric symptoms, Wetzels et al. (2010) 
noted that affective symptoms (e.g., anxiety and depression) decreased and that 
symptoms of apathy tended to increase. The authors reported that irritability, aber-
rant motor behaviors, and agitation were the most prevalent symptoms (Wetzels 
et al. 2010). This controversy is likely influenced by the heterogeneity of dementia. 
Affective symptom expression is reportedly influenced by the diseases associated 
with the onset of dementia (e.g., VD and AD). Those individuals whose dementia 
was associated with VD most often exhibited symptoms of depression and aggres-
sion (Wetzels et al. 2010). However, symptoms of anxiety and apathy were more 
prevalent for those with AD when compared to those with VD. Vulnerability to 
symptoms of delirium in elderly populations has also been attributed to physical 
illness and some medications and is reportedly exacerbated when dementia is pres-
ent (Lipowski 1989). It has also been suggested that the presence or absence of DS 
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may alter the presentation of symptoms of dementia in those with ID (Cooper and 
Prasher 1998). Thorough differential diagnosis is important when depression symp-
toms are observed.

Identification and Assessment

The diagnosis of dementia is associated with multiple approaches to the develop-
ment of diagnostic criteria. Most often diagnostic criteria are created relative to the 
specific disease underlying the onset of dementia (i.e., AD, VD, DLD, and FTD). 
Given this individualistic approach the research supporting each of the proposed 
diagnostic criteria is variable. This variability also directly impacts reported preva-
lence rates. Though this is true in the general population, the observed dearth of 
diagnostic criteria and research relevant to ID populations is especially salient.

It should be noted that no specific consideration for ID populations was pre-
sented in the DSM-IV-TR or ICD-10. Researchers have advocated for the use of 
ICD-10 criteria for the identification of dementia in ID populations (Aylward et al. 
1997). The ICD-10 criteria incorporate functional decline in areas other than cogni-
tion and encourage the establishment of a dementia diagnosis before attempting to 
differentiate its specific form (e.g., AD or VD; Aylward et al. 1997). For individu-
als with ID, cognitive decline may involve deficits in memory which may include 
a failure to recognize familiar persons or requiring persistent prompts to carry out 
tasks they had previously mastered (Aylward et al. 1997). However, universal con-
sensus amongst researchers and clinicians has not been reached and further research 
is required.

Early Identification

Researchers continue to stress the importance of early identification and diagnosis 
(Cattel et al. 2000; Moïse et al. 2004) suggesting that early intervention may slow 
the decline (Bridges-Webb et al. 2003). Early identification and referral may increase 
treatment efficacy and overall quality of life for individuals and their families.

A significant impairment to early dementia diagnosis remains the dearth of iden-
tified symptoms and triggers as early warning signs (Bowers et al. 1990). There re-
mains a significant need for research on individuals with ID surrounding the epide-
miology of dementia, including prevention, early indicators, and early intervention. 
Wilkinson and Janicki (2002) stressed the importance of information dissemination 
regarding dementia for families and caregivers of individuals with ID. This is espe-
cially important given the variety of living situations an individual with ID may be 
placed in and the increased difficulty of identifying cognitive decline or decreased 
adaptive functioning in individuals with impaired intellectual functioning. Further, 
information dissemination is especially important given that symptoms of dementia 
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are most often observed and reported by family members or caregivers (Speechly 
et al. 2008).

In addition to assessment difficulties researchers have previously identified ex-
ternal factors that further impede a diagnosis of dementia. Primary care physicians 
are often the frontline for aging individuals (Heagerty and Eskenazi 1994). There 
is a large variation in the diagnostic practices of medical physicians (Glasser 1993; 
Rubin et al. 1987; Somerfield et al. 1991). Generally, physicians are more likely to 
rely on laboratory tests at the exclusion of cognitive and mental status evaluations 
(Fortinsky et al. 1995). The use of physical examination and review of personal 
records is not associated with effective identification of dementia. In a systematic 
review of dementia research, Boustani and colleagues (2003) reported that in a pri-
mary care setting 50–60 % of those with dementia are not diagnosed. Researchers 
have repeatedly demonstrated that more than half of the persons diagnosed with 
mild to moderate dementia were not identified by a physician (Cooper et al. 1996; 
Lagaay et al. 1992; O’Connor et al. 1988; Ólafsdóttir et al. 2000).

In a survey of physicians given a diagnostic vignette, Fortinsky and colleagues 
(1995) observed that 90 % of physicians would provide diagnostic information to a 
caregiver, as opposed to 50 % reporting that they would also directly tell the patient. 
The uncertainty of dementia diagnosis is likely a factor impacting such decisions 
given the heterogeneity of symptom manifestation and prognosis (Moody 1992). 
The stigma, negative outcomes (deterioration), and prognosis associated with de-
mentia has also been linked to a reluctance to diagnose patients with dementia 
(Milne et al. 2000; Vernooij-Dassen et al. 2005). Regardless of assets in place for di-
agnosing dementia, Vernooij-Dassen and colleagues (2005) reported that the nega-
tive stigma surrounding dementia is the largest factor impeding early diagnosis. The 
importance of assessing individuals with ID for dementia should not be tarnished by 
the bias or stigma associated with prognosis and treatment (Wilkinson and Janicki 
2002). It is important to provide services that address the individual’s current needs 
and plan for the future regardless of the individual’s level of intellectual functioning 
(Wilkinson and Janicki 2002). However, a decline in stigma has been associated 
with increased awareness surrounding dementia and the provision of psychoeduca-
tional resources to caretakers, family, general health practitioners, and the general 
population. Researchers have previously provided a number of suggested targets 
to decrease the stigma associated with dementia (see Vernooij-Dassen et al. 2005).

Early Indicators

Early indicators for dementia most often include impaired daily living skills, mem-
ory, behaviors or personal demeanor, and interpersonal communication (Speechly 
et al. 2008). For those with ID, symptoms such as irritability, apathy, memory de-
cline, confusion, and emotional lability are frequently reported as early indica-
tors of dementia (Dalton and Crapper-McLachlan 1986; Evenhuis 1990; Lai and 
 Williams 1989; Strydom et al. 2007). De Lepeleire et al. (1998) also suggested that 
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 increased need for support, emotional instability, decreased occupational function-
ing, and daily living skill disturbances may be indicative of dementia onset. Factors 
such as hospital admission, loss of a caregiver or loved one, and medication changes 
are factors often highlighting the presence of dementia (De Lepeleire et al. 1998). 
This was postulated due to the rapid change in the provision of care or level of func-
tioning, which may highlight the accommodations the caregiver or family member 
had increasingly provided as severity increased.

According to a study conducted by Cooper and Prasher (1998), the earliest signs 
of dementia among adults with ID include lack of energy, disturbed sleep, difficulty 
walking, urinary and fecal incontinence, and being uncooperative. Among adults 
with ID who do not have DS, aggression is among the most common behavioral 
manifestations of dementia (Cooper and Prasher 1998). Compared to adults with 
DS and no evidence of progressive dementia, those with suspected dementia per-
form globally worse on neuropsychological measures of attention, executive func-
tioning, language, and memory (Palmer 2006). Similar findings are cited by Ball 
et al. 2006, which indicated that adults with DS suspected of having dementia pres-
ent with early symptoms of decline in executive skills, psychomotor functioning, 
attention, language, episodic memory, abstract reasoning, visuospatial organization, 
and reduced empathy and emotional lability.

Gait disturbance is commonly observed in those with dementia (Waite et al. 
2000), especially in older individuals (Nutt et al. 1993). Gait disturbance is not 
noted to be limited to specific dementia subtypes and has been observed in those 
with VD (Hennerici et al. 1994; Thompson and Marsden 1987) and AD (Ala and 
Frey 1994; O’Keeffe et al. 1996). However, some researchers have suggested that it 
may occur later in the course of development of AD (McKhann et al. 1984; Thomas 
et al. 2002).

Multiple factors have been suggested to impact gait disturbance in demented 
populations. Thomas and colleagues (2002) observed a reciprocal relationship be-
tween cognitive decline and the severity of gait disturbance such that as cognitive 
decline increased so did gait impairment. The presence of gait disturbance is also 
associated with the retardation of internal organ system functioning (e.g., respira-
tory, renal, cardiac; Thomas et al. 2002). In those with ID, gait disturbance may not 
be readily apparent depending upon premorbid motor functioning.

Assessment

Early identification is currently hampered by the lack of available measures for in-
dividuals with ID. At present, the average duration between symptom onset and de-
mentia diagnosis is reported to vary between 12 and 36 months (Cattel et al. 2000; 
Fiske et al. 2005; Speechly et al. 2008). Whereas some researchers have reported 
that the average evaluation for dementia is carried out 30 months after symptoms 
are initially reported (Haley et al. 1992).

Assessment approaches and related criteria for measuring decline in cogni-
tive and adaptive behaviors for ID populations are largely absent (Strydom and  
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Hassiotis 2003). The utilization of measures such as the Mini Mental State Ex-
amination that are commonly used to identify dementia in the general population is 
often inappropriate for individuals with ID (Strydom and Hassiotis 2003; Sturmey 
et al. 1991). Wilkinson and Janicki (2002) identified the need for the creation of a 
standardized assessment of dementia in individuals with ID. Assessments should 
be utilized to create a baseline of functioning that could be used to identify any 
change in functioning following successive administrations (Burt and Aylward 
2000; Wilkinson and Janicki 2002). Aylward and colleagues (1997) advocated for 
the use of standardized testing procedures after the age of 25 in individuals with 
ID as a means of establishing a personal baseline of functioning. This approach 
should be comprehensive and incorporate direct observation and information from 
persons such as caretakers or family members who have regular interactions with 
the individual.

Despite the availability of standardized neuropsychological assessments, no cri-
teria surrounding performance decline on such measures has been identified to be 
indicative of dementia (Aylward et al. 1997). Although researchers advocate for the 
use of a mental status exam to track cognitive performance, no psychometric prop-
erties specific to ID populations are currently available (Aylward et al. 1997). Fur-
ther, it is necessary to account for the significant variation in intellectual functioning 
observed within ID populations regarding assessment administration. This is espe-
cially true in relation to the assessment of psychological and behavioral functioning. 
For example, standardized scales are available that are appropriate for individuals 
with severe and profound ID ( Diagnostic Assessment for the Severely Handicapped 
II; Matson 1994) whereas other measures may be more appropriate for mild or 
moderate ID (Aylward et al. 1997).

Researchers have noted methodological flaws in research that have hindered the 
development of widely used assessments and criteria (Aylward et al. 1997; Sturmey 
et al. 1991) including a relative lack of representative longitudinal studies (Even-
huis 1990; Lai and Williams 1989). Strydom and Hassiotis (2003) noted the benefits 
of longitudinal assessment in ID populations given the acknowledged impairment 
surrounding the interpretation of singular dementia screenings (McDaniel et al. 
1998). A longitudinal approach may be particularly insightful given the relative 
dearth of information that has been collected surrounding aging in individuals with 
ID (Nagdee 2011; Silverman et al. 1998).

The direct assessment of dementia symptoms is noted to be especially difficult 
in ID populations (Strydom and Hassiotis 2003). However, some direct assessment 
measures have been developed and utilized for individuals with ID. Some research-
ers have suggested the use of informant-based screeners for those with ID (Deb 
and Braganza 1999). Screening measures most often focus on one of two domains 
(i.e., functional assessment and tests of cognition) and may utilize self-report or 
informant report (Boustani et al. 2003). However, a dual approach (i.e., direct and 
indirect measures) has proved beneficial in assessing the general population for de-
mentia (Mackinnon and Mulligan 1998). Researchers have suggested that dementia 
test batteries should also include both direct and indirect measures of dementia for 
individuals with ID (Burt and Aylward 2000). Further, it is important to note that a 
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single administration of a measure does not satisfy the requirement for documented 
cognitive decline when diagnosing dementia. As such, longitudinal assessment and 
monitoring of cognitive and adaptive functioning is necessary. A full review of the 
available diagnostic measures and screeners for dementia is beyond the scope of the 
current chapter (for such a review see Zeilinger et al. 2013). Instead, this review will 
focus largely on those measures that have been evaluated for use in ID populations.

Indirect Assessment

Dementia Screening Questionnaire for Individuals with Intellectual Disabilities 
(DSQIID; Deb et al. 2007). The DSQIID is an informant-based rating scale consist-
ing of 53 items which require approximately 15 min to administer. Deb and col-
leagues (2007) demonstrated excellent test–retest (0.95) and inter-rater reliability 
(0.9). Furthermore, initial evaluation indicated that the DSQIID is both sensitive 
(0.92) and specific (0.97) for those with ID (Deb et al. 2007). The DSQIID is a valid 
measure of dementia symptomatology regardless of the presence or absence of DS 
(Deb et al. 2007; Lin et al. 2014).

Dementia Questionnaire for Mentally Retarded Persons (DMR; Evenhuis 
et al. 1990). One instrument with reported psychometric properties specific to ID 
populations is the DMR. This informant-based screening questionnaire contains 50 
items and eight subscales (Evenhuis et al. 1990). Researchers have demonstrated its 
use for individuals with ID with and without DS Evenhuis (1992, 1996). Although 
Evenhuis (1992, 1996) demonstrated the sensitivity and specificity of the DMR, 
Prasher (1997) reported that it had adequate sensitivity, but poor specificity (47 %) 
and produced a high rate of false-positives (38.5 %). The DMR is also noted to be 
biased against dementia subtypes, and may underdiagnose VD. Additionally, the 
presence of depression, sensory disabilities, or organic illness has been suggested 
to lead to false positive identification (Evenhuis 1996). However, Prasher (1997) 
demonstrated that changes to cut-off scores increased the DMR specificity and de-
creased false-positive rates. Therefore, additional analysis may lead to cut-score 
modification and increase the utility of the DMR.

Short Informant Questionnaire on Cognitive Decline in the Elderly (IQCODE;  
Jorm 1994). The utility of the IQCODE has also been evaluated for use in ID popu-
lations. The IQCODE short form is composed of 16 items that were derived from 
the original 26 item IQCODE (Jorm 1994). However, some controversy exists in 
the literature regarding the scales psychometric properties. Researchers have re-
ported that the IQCODE has limited inter-rater reliability and test–retest reliability 
(Schultz et al. 1998). Jorm (2004) reported that it exhibits high reliability and indi-
cated that it was a valid measure of cognitive decline. The author did note that the 
IQCODE is adversely affected by the informant–subject relationship and the pres-
ence of comorbid symptoms (e.g., depression or anxiety). Given the controversy 
surrounding the reliability of the IQCODE future research is necessary to determine 
its utility in ID populations.
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Early Signs of Dementia Checklist (Visser et al. 1997). The Early Signs of De-
mentia Checklist is another screener for dementia. It contains 37 total items which 
are used to assess for the early stages of cognitive decline. Researchers have report-
ed that the Early Signs of Dementia Checklist has excellent inter-rater reliability and 
internal consistency (Visser et al. 1997). However, limited additional research on 
this measure is available at present. Future research in ID populations is necessary 
to determine the efficacy of this measure as a dementia screener in ID populations.

Down Syndrome Dementia Scale (DSDS; Gedye 1995). The DSDS is a 60-item 
screener developed specifically for individuals with severe or profound ID associ-
ated with the presence of DS. It is used to assess decline in cognitive functioning 
and memory (Aylward et al. 1997). Items measure the manifestation of dementia 
symptoms and determine whether they are newly developed symptoms or typical of 
the individual (Deb and Braganza 1999). Items are distributed onto three subscales 
that aid the clinician in classifying dementia onset into one of four stages (i.e., early, 
middle, late, and very late) based upon symptom presentation (Nelson et al. 2001). 
Researchers have demonstrated the utility of the DSDS in ID populations when DS 
is not present (Burt and Aylward 2000) and demonstrated its sensitivity (0.85) and 
specificity (0.89) in ID populations when DS is present (Deb and Braganza 1999).

Direct Assessment

Test for Severe Impairment (TSI; Albert and Cohen 1992). The TSI is a direct 
measure of cognitive functioning. It contains 24 items which assess three broad 
areas (memory, knowledge of body parts, and language production) and requires 
approximately 10 min on average (Albert and Cohen 1992). Cosgrave et al. (2000) 
demonstrated the validity, test–retest reliability, and inter-rater reliability of the TSI 
in DS populations with comorbid ID. The TSI may be especially beneficial for indi-
viduals with poor verbal skills as only eight items require verbal responding (Cos-
grave et al. 1999).

Severe Impairment Battery (SIB; Saxton et al. 1990). The SIB was designed as 
a direct measure of dementia symptoms (Saxton et al. 2005). Administration of the 
original SIB was noted to take approximately 30 min on average, and prompted re-
searchers to create an abbreviated version. The short form consists of 16 total items 
and may be administered in half the time of the original SIB and has demonstrated 
validity in populations with severe symptoms of dementia (Saxton et al. 2005). 
The SIB allows for the reliable assessment of change across multiple domains in 
populations with severe dementia (Schmitt et al. 1997; Wild and Kaye 1998). This 
is especially useful in research which has previously excluded those with severe 
dementia due to a decreased ability to monitor change. The SIB has also been trans-
lated into multiple languages (i.e., Spanish, French, and Italian; Barbarotto et al. 
2000; Boller et al. 2002; Panisset et al. 1994; Pippi et al. 1999). Although it is noted 
to be a reliable assessment of individuals with severe symptoms of dementia, it was 
originally developed for use in the general population and requires future research 
demonstrating its validity in populations with ID (Strydom and Hassiotis 2003).
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Dual Approach

Researchers have also sought to organize and streamline the assessment approach to 
dementia by identifying and recommending specific measures for use in ID popula-
tions. These batteries reference some of the measures outlined above and some ad-
ditional measures of domains relevant to dementia. The Test battery for dementia in 
ID is divided into two sections to gain information directly from the individual and 
from informant report. Informant report is used to assess adaptive skills, problem-
atic behaviors, psychiatric symptoms, and memory and cognitive functioning (Burt 
and Aylward 2000). Direct assessment is used to measure the individuals cognitive 
functioning and memory. Although it is not a formalized singular measure, the Test 
battery or dementia in ID outlines multiple measures that have been developed to 
assess dementia in ID populations. This battery represents an attempt by the Ameri-
can Association on Intellectual and Developmental Disabilities (AAIDD) to help 
direct and streamline research of dementia in ID populations.

A similar test battery was proposed by Crayton et al. (1998) and is identified as 
the Neuropsychological assessment of dementia in adults with ID. This battery in-
cludes measures of adaptive behavior, receptive language, memory, learning, apha-
sia, agnosia, and apraxia (Oliver et al. 1998). See Crayton and colleagues (1998) 
and Oliver and colleagues (1998) for a list of the specific measurements included.

interRAI-Intellectual Disability (interRAI ID; Martin et al. 2007). The inter-
RAI ID is a measure of aggression, depression, cognition, and self-care skills. It 
consists of 391 items and is reported to demonstrate good internal consistency and 
reliability (Mor 2004; Morris et al. 2000; Morris et al. 1997). Additional measures 
are embedded within the interRAI ID that assess various areas of functioning (i.e., 
Cognitive Performance Scale, Activities of Daily Living Hierarchy, Aggressive Be-
havior Scale, and the Depression Rating Scale; Martin et al. 2007; Morris et al. 
2000). Martin and colleagues (2007) demonstrated that the interRAI ID is a valid 
and reliable measure that provides information relative to the quality of life and 
the provision of services in ID populations. A Chinese version of the interRai ID 
has also been developed (Chan et al. 2013). This measure has also demonstrated 
high test–retest reliability and internal consistency. Chan and colleagues (2013) also 
demonstrated the scales concurrent and discriminant validity in ID populations.

Neuroimaging

Historically neuroimaging procedures have been used predominately to identify 
the etiology and prognosis of those with dementia (Tartaglia et al. 2011). Nagdee 
(2011) noted that neuroimaging may aid with differential diagnosis but is not al-
ways required. Further, despite its utility regarding differential diagnosis, clinical 
assessment is necessary for a formal diagnosis of dementia (Vitali et al. 2008). 
However, the revolution in neuroimaging techniques has increased interest in 
their use as a diagnostic tool (Tartaglia et al. 2011). Researchers have noted that 



8 Dementia 255

increased  knowledge surrounding individual subtypes of dementia (e.g., AD and 
FTD), and their molecular pathologies may also help to increase the role of neu-
roimaging (Tartaglia et al. 2011). A decision to use neuroimaging may be related 
to the observed level of intellectual deficits. In those with severe and profound 
ID the use of formal diagnostic assessments may be hindered and neuroimaging 
may be informative (Nagdee 2011). Different neuroimaging processes allow for the 
analysis of the functional capacity, biochemistry, structure, and metabolic proper-
ties (Tartaglia et al. 2011).

Specific modalities include the use of computed tomography (CT) and magnet-
ic resonance imaging (MRI) to inform treatment and aid in differential diagnosis 
(Knopman et al. 2001). The use of neuroimaging is noted to be particularly advanta-
geous for preliminary assessment and early identification given that the neurological 
deviations may appear before the onset of overt dementia symptoms (Tartaglia et al. 
2011). Wisniewski and colleagues (1985) demonstrated that all individuals with DS 
begin exhibiting the brain lesions associated with AD around 40 years of age (Janicki 
and Dalton 1999). However, not all of these individuals immediately display proto-
typical symptoms of dementia (Devenny et al. 1996; Zigman et al. 1996).

It should be noted that not all types of neuroimaging procedures are advanta-
geous, appropriate, or readily available for ID populations. For instance, the use of 
electro-encephalographic readings may not be forthcoming as observed abnormali-
ties may be better related to the primary ID diagnosis (Nagdee 2011). Additional 
considerations include the presence of preexisting medical conditions, behavioral 
deficits, and physical abnormalities that may also limit the utility of neuroimaging 
techniques. A full review of the neuroimaging methods utilized to inform dementia 
diagnosis is beyond the scope of the current chapter. Further, the specific applica-
tion and utility of neuroimaging for dementia in ID populations has not been exten-
sively evaluated. For a review of neuroimaging procedure please refer to Tartaglia 
et al. (2011).

Differential Diagnosis

The consideration of multiple factors is paramount when a diagnosis of dementia is 
suspected, especially in populations with ID. The observation of functional impair-
ment is heterogeneous in those with ID and dependent upon multiple independent 
factors (e.g., training and education, intellect, and living situation; Aylward et al. 
1997). Further, a readily apparent change in memory functioning may only be ap-
parent long after a gradual decline in adaptive behaviors and self-care skills (Nag-
dee 2011). For those with ID, premorbid deficits in behavior, emotion regulation, 
and cognition may also mask early indicators of dementia (Deb and Janicki 1995; 
Janicki and Dalton 1999). Comorbid conditions are known to significantly impact 
the onset and expression of psychological impairment.

An analysis of secondary factors for individuals with ID should also include con-
sideration of the influences of pharmacotherapy approaches on cognitive decline 
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and routine testing for changes in hearing and vision which may not be self-report-
ed by individuals with ID (Aylward et al. 1997). Knopman and colleagues (2001) 
insisted that in addition to any screener for dementia, individuals should be as-
sessed for hypothyroidism, B12 deficiency, and symptoms of depression. However, 
a formal assessment for syphilis is not warranted unless neurosyphilis is suspected 
(Knopman et al. 2001). Given these suggestions, a multidisciplinary approach may 
be beneficial for the differential diagnosis of dementia.

The observation of mixed dementia forms also impedes differential diagnosis 
(Román 2002). Kalaria and Ballard (1999) reported that those with VD may exhibit 
cognitive deficits similar to AD and that vascular lesions have been reported in one-
third of those diagnosed with AD. In comparison to “pure” forms of dementia, the 
presence of AD and vascular lesions is associated with expedited cognitive decline 
(Pasquier et al. 1998) and increased symptom manifestation (Snowdon et al. 1997).

Treatment and Interventions

With the incidence of dementia increasing among adults with ID, it is imperative 
that behavioral and pharmacological interventions as well as staff training be inves-
tigated and considered in each individual’s plan of care. While literature is expand-
ing in this area, most studies are focused on adults with DS who function in the 
mild or moderate range of ID. Several treatment plans are aimed at early detection 
and intervention based on annual assessment of mood, adaptive abilities, and neu-
rocognitive functioning. There is some variance in the treatment costs associated 
with dementia. This is largely dependent upon the type of services sought (e.g., in-
dependent living, institutionalization, and assisted living) and the degree of impair-
ment present (Brookmeyer et al. 2007). Researchers have estimated that the average 
annual cost of care for an individual with AD ranges from $ 12,000 to $ 47,000 
(Coughlin and Liu 1989; Ernst and Hay 1994; Hu et al. 1986; Huang et al. 1988; 
Max et al. 1995; Rice et al. 1993). Based upon previously described deficits, it 
seems reasonable to develop interventions that target decline in cognition, changes 
in mood and personality, and decline in functional independence.

Pharmacological Interventions

There has been limited support for the use of pharmacological interventions to 
slow the progression of dementia in adults with ID. One of the primary issues is 
difficulty detecting efficacy of the medication based on low premorbid levels of 
functioning. In a review of the literature conducted by Prasher 2004, donepezil 
was the only medication found to be consistently efficacious in the treatment of 
dementia in adults with DS but cautioned that studies were limited to rivastigmine, 
galantamine, or memantine in this population. A later study examined the use of 
memantine in a Ts65Dn (TS) mouse experiment (Rueda et al. 2010). The TS mouse 
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is partially  trisomic for the region of chromosome 16 and has been shown to exhibit 
pheonotypic characteristics of people with DS (Rueda et al. 2010). These mice also 
have biomarkers for AD including amyloid-B protein, impairment in N-methyl-
D-aspartate (NMDA) receptors, and vesicular glutamate transporter 1 (VGLUT1) 
alterations, low levels of which are associated with long-term memory deficits 
(Rueda et al. 2010). Results of the study suggests that 30 mg/kg/day of memantine 
treatment for 9 weeks improved water maze performance, grip strength, decreased 
levels of amyloid-B protein in the hippocampus, and increased VGLUT1 levels in 
the hippocampus (Rueda et al. 2010). There are several warnings and contraindica-
tions for the use of these medications with the ID population, including sick-sinus 
syndrome, supraventricular conduction abnormalities, peptic ulcers, chronic airway 
diseases, and hepatic or renal impairment (Prasher 2004). Alternative drug therapies 
currently under investigation include metal chelators, non-steroidal anti-inflamma-
tories, antioxidants, hormones, herbs, and vitamins (Prasher 2004).

Given the comorbidity of depression and dementia in adults with DS, studies 
have been aimed at treating the mood component of the presentation and determin-
ing the residual cognitive decline to determine presence of dementia versus pseu-
dodementia. In a study conducted by Tsiouris and Patti (1997), adults with DS in 
the profound, severe, moderate, or mild range of ID were diagnosed with depression 
as per the DSM-IV-TR and were screened for AD. Selective Serotonin Reuptake In-
hibitors (SSRIs) were used for treatment and most participants were diagnosed with 
major depressive disorder (Tsiouris and Patti 1997). Twenty-one of the participants 
in the study were diagnosed with probable AD. Those treated with SSRIs who had 
comorbid dementia mostly demonstrated gains in energy level, interest in activities, 
independence in eating, positive mood and affect, sleep, and a decrease in behavior-
al outbursts (Tsiouris and Patti 1997). There was also a noted delay in the dementing 
process reported in four cases when treated for depression, suggesting perhaps that 
the deflated mood was contributing to observed cognitive and functional decline 
(Tsiouris and Patti 1997).

Behavioral Interventions

Whereas behavioral interventions are often limited in this population due to their 
difficulty retaining information and learning new replacement behaviors, there is 
cited success in a case study using differential reinforcement of other behaviors 
with an individual dually diagnosed with dementia and DS (Vogl and Rapp 2011). 
This behavioral technique involves delivery of items known to be reinforcing to 
the individual contingent on the absence of challenging behaviors (Vogl and Rapp 
2011). Results of the study at 2- and 3-month follow-up indicated sustained behav-
ioral change (Vogl and Rapp 2011).

In addition to formal behavior modifications, environmental modifications 
and recreational enhancements have been attempted with this population. Envi-
ronmental modifications attempted include separate spaces for occupational and 
recreational activities, physiotherapeutic bath, and areas for relaxation and other 
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activities (De Vreese et al. 2012). The importance of adequate signage, safety fea-
tures, welcoming wall colors, floor coverings, air quality, daylight, and soft-indirect 
lighting are stressed (De Vreese et al. 2012). Use of cameras, calming music, and 
pet therapies are also recommended (De Vreese et al. 2012). Sustained cognitive 
and functional abilities, and improvement in mood including reduction of depres-
sion and anxiety and improvement in self-esteem and personal control have been 
measured in adults with mild neurocognitive decline and ID when provided with 
these environmental modifications compared to those without these interventions 
(De Vreese et al. 2012). Decline has been noted predominately in individuals with 
ID and neurocognitive decline, who live in institutionalized rather than personal-
ized settings (De Vreese et al. 2012). The reason given for this differential is the lack 
of use of a person-centered approach to client management (De Vreese et al. 2012). 
It is presumed that using a person-centered approach aids in enhancing memory and 
verbal communication abilities, autonomy, and relational styles (De Vreese et al. 
2012). Furthermore, such environmental adaptations provide physical and sensory 
supports not available in all standard care facilities.

Staff Interventions

Staff training to promote awareness about cognitive decline in the ID population 
has been an ongoing topic of research. As these individuals experience progressive 
changes in neurocognitive status and functional independence, they typically also 
need modifications to their nutritional plans and suffer from comorbid medical ill-
nesses (McCarron et al. 2010). Data obtained from a focus group study, revealed 
that staff struggled with preparing themselves for end-of-life needs of the individu-
als, swallowing deficits, and modifying environments to support their needs (Mc-
Carron et al. 2010). Other concerns presented from direct care staff include feeling 
unprepared and unconfident about their ability to work with adults with dementia, 
burnout, and pain management (Wilkinson et al. 2005). Janicki (2011) highlighted 
the importance of initial and continued assessment in the areas of staff skill sets, 
attitudes, and comprehension, need for additional resources provided within the 
environment, and cognitive assessment of the individuals with ID and dementia 
for treatment planning. Recommendations for interventions have included modified 
training programs and shorter shifts given the increasing needs of this population 
(Wilkinson et al. 2005).

A study conducted by Fahey-McCarthy et al. (2009) sought to assess the need for 
training of staff supporting adults with ID and dementia, and implementing a train-
ing program. A 20-session program was designed that included training on caring 
for people with ID, caring for people with dementia, culture competency, palliative 
care, and nutrition, hydration, and pain concerns (Fahey-McCarthy et al. 2009).

The Pearlin Model is a widely utilized framework for understanding and manag-
ing caregiver stress when working with adults with AD (McCarron and McCallion 
2005). This model proposes four domains for understanding stress of caregivers 
of individuals with AD including background and contextual factors, primary and 
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secondary strains, mediating factors, and outcomes and manifestations of stress 
(McCarron and McCallion 2005). McCarron and McCallion (2005) adapted this 
model for use with adults with ID and dementia. With regard to background and 
contextual factors, their revised model takes into account not only staff and family 
caregiver demographics but also duration of caregiving and disease and participa-
tion in day services programming. Primary stressors include impact of change in 
cognition on relationships, behavioral and personality changes, restlessness/wan-
dering, sleep disturbance, incontinence, being uncooperative, and caregiving tasks 
themselves (McCarron and McCallion 2005). Secondary stressors involve support 
received from family members regarding their care of the individual supported, lim-
ited time for the caregiver to engage in personal recreational activities, not having 
clear expectations of their job expectancies, staffing ratio issues, and intrapsychic 
strain (McCarron and McCallion 2005). Mediating factors include coping mecha-
nisms, social support, and training, whereas outcomes involve psychological dis-
tress (e.g., depression and anxiety), physical ailments, absenteeism, burnout, and 
turnover (McCarron and McCallion 2005). The authors proposed that this model 
will promote a better understanding of stress and coping processes of staff caregiv-
ers who work with adults with dementia and ID (McCarron and McCallion 2005).

Given the limited research on interventions for adults with comorbid ID and 
dementia, future studies are needed in this area. Specific pharmacology trials in 
this population, extending into the severe and profound classifications of disability, 
need to be expanded upon and replicated. Staff intervention research is often based 
around design of programs rather than implementation. While these models offer 
guidance and structure, there is limited information on their efficacy. Furthermore, 
behavioral interventions, aside from environmental modifications, are sparse and 
limited to primarily case studies. Finally, there is little information on promoting 
maintenance of current abilities and cognitive strategies or reminiscence to enhance 
orientation and memory retrieval.

Future Directions

Despite the overall prevalence of dementia and the observed increases predicted 
based upon improved healthcare and longevity, significant deficits surrounding key 
areas remain. The observed research limitations are exponentially larger in popula-
tions with ID. For instance, the prevalence of dementia is variable and largely de-
pendent upon the diagnostic criteria used. Prevalence estimates are also dependent 
upon the assessments used, the presence of comorbid conditions, and the consider-
ation of mixed forms of dementia. Despite the observation and suggestion of mixed 
forms of dementia in the general population, this same research is largely nonexis-
tent in ID populations. To date minimal research exists surrounding the prevalence 
and manifestation of mixed forms of dementia in ID populations.

Despite some preliminary research surrounding the identification of potential 
prognostic factors associated with dementia, this research remains largely absent 
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with specific regard to ID populations. Researchers have also begun examining the 
contribution of risk- and protective-factors associated with onset of dementia and 
mortality. Prognostic factors include comorbid medical or neurological illness, age, 
severity of premorbid intellectual functioning, psychosocial support systems, DS, 
familial history, and early onset of dementia symptoms (Evenhuis 1997; Harper and 
Wadsworth 1993; Janicki and Dalton 1999; Janicki and Jacobson 1986; Lin et al. 
2014). Future research is necessary to clarify the relationship between educational 
attainment and mortality in dementia populations (Geerlings et al. 1997; Stern et al. 
1995; Wolfson et al. 2001). Increased efforts are necessary to continue to develop 
this line of investigation.

The development of measures used to screen and diagnose dementia in ID popu-
lations is impaired by the lack of a unified approach to research surrounding the 
topic. This is influenced ultimately by the heterogeneity of dementia symptoms 
and its associated neurodegenerative disorders. For general and ID populations this 
impediment is exasperated by multiple factors to include the use of multiple forms 
of diagnostic criteria to identify dementia. With regard to ID populations there is 
a critical need for research surrounding the development and utility of reliable and 
valid assessment measures. This will require longitudinal research as well as repli-
cation of studies. However, these factors alone are not completely responsible for 
impeding early diagnosis. The observed stigma associated with dementia and a rela-
tive lack of early indicators is also responsible for delaying diagnosis and treatment. 
Increased psychoeducational efforts targeting health practitioners, caretakers, and 
the general population (e.g., family and friends) may help to increase identification 
while simultaneously decreasing stigma.

As individuals with ID likely share genetic vulnerabilities towards developing 
dementia, researchers should consider potential shared biomarkers between the 
development of dementia and particular genetic disorders. Additional information 
may help todetermine the prognosis of dementia in different disorders, as well as 
help to determine the most appropriate treatments and assessments for any declines 
that may be observed during the course of a disorder. Further, researchers should 
continue to examine the relationship between the level of ID and the declines that 
may serve as markers for dementia. This may help to mitigate the current underdi-
agnosis of dementia in the ID population.

Given the limited research on interventions for adults with comorbid ID and 
dementia, future studies are needed in this area. Specific pharmacology trials in 
this population, extending into the severe and profound classifications of disability, 
need to be expanded upon and replicated. Staff intervention research is often based 
around the design of programs rather than implementation. While these models of-
fer guidance and structure, there is limited information on their efficacy. Further-
more, behavioral interventions, aside from environmental modifications, are sparse 
and limited to primarily case studies. Finally, there is little information on promot-
ing maintenance of current abilities and cognitive strategies or reminiscence to en-
hance orientation and memory retrieval. Music therapy has been tried in adults with 
dementia in an attempt to promote relaxation, stimulate social and emotional func-
tioning, and reduce anxiety (Vink et al. 2013). Results have been mixed with regard 
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to the effectiveness of this form of treatment but may be of benefit to try in adults 
with ID. Art therapy has similarly been tried with adults presenting with dementia. 
In a case study authored by Safar and Press (2011), an individual with previous ex-
perience in art showed improvement in sense of self, emotional expression, coping, 
and feelings of powerlessness. It appears that this form of therapy may be beneficial 
in an ID population suffering from dementia which otherwise has difficulty with 
emotional expression and learning, and comprehending coping strategies.
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Introduction

One of the main goals of Healthy People (2010) was to eradicate health dispari-
ties associated with various populations in the USA (United States Department 
of Health and Human Services 2000). However, figures suggest that the obesity 
 ‘epidemic’ continues to rise and pose a serious threat to public health on an indi-
vidual and societal level regardless of race, class, gender or, as we will discuss, 
presence of disability (Flegal et al. 2002; Haslam and James 2005; Haslam et al. 
2005; Ogden et al. 2012; Popkin et al. 2012). Research underlines that body mass 
index (BMI) across the general population increased in men and women by 0.4 kg/
m2 and 0.5 kg/m2, respectively, between 1980 and 2008 (Finucane et al. 2011). This 
trend is particularly troubling as obesity contributes to a variety of serious medical 
conditions, including hypertension, diabetes, heart disease, arthritis, stroke, stress 
and respiratory diseases (Daniels 2006; Daniels et al. 2005; Eckel 1997). More-
over, research connects total and regional body fat with conditions such as insulin 
resistance, glucose metabolism, serum lipid concentrations, and abnormal blood 
 pressure (Williams et al. 1992).

Prevalence of Obesity Amongst Individuals  
with Intellectual Disability (ID)

A growing number of studies indicate that incidences of obesity (BMI ≥ 30 kg/
m2) and extreme obesity (BMI ≥ 40 kg/m2) remain consistently high for youth and 
adults with various types of intellectual disability (ID), including individuals with 
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no clearly diagnosed syndrome, Down syndrome, Duane syndrome, Prader–Willi 
syndrome and even developmental disabilities such as autism spectrum disorder 
(Emerson 2005; Rimmer and Yamaki 2006; Rubin et al. 1998; Stewart et al. 2009). 
It is extremely difficult to generalize findings within such a heterogeneous popula-
tion; however, there is now a strong enough evidence base to suggest that obesity 
is as great, if not greater, a concern for individuals with ID than it is for individuals 
without ID (Melville et al. 2005; Yamaki 2005). This is particularly prescient for 
individuals belonging to certain subcategories of ID who remain at increased risk 
for becoming obese. Age (Moran et al. 2005; Stancliffe et al. 2011), gender (Lloyd, 
Temple and Foley 2012), race/nationality (Lloyd et al. 2012), poverty (Yamaki and 
Fujiura 2002), living arrangements (Rimmer et al. 1993) level of functioning (Rob-
ertson et al. 2000) and genetic cause of ID (Dudley et al. 2008; Melville et al. 2005; 
Rimmer and Wang 2005; Rubin et al. 1998) are all probable determinants for obe-
sity in individuals with ID.

Age Until recently, most studies exploring rates of obesity had centered on adult 
rather than pediatric populations with ID (Foley et al. 2014; Lloyd et al. 2012; 
Maiano 2011). Little evidence existed to document the prevalence of obesity and 
related concerns in youth with ID on an international level (Allerton et al. 2011; 
Emerson and Robertson 2010; Harris et al. 2003; Takeuchi 1994). More studies 
now seem to demonstrate, however, that BMI status acts as a significant indicator 
of adiposity-based health risk. Maiano’s review (2011) found that obesity ranges 
varied from 7–36 % in children and adolescents with ID. This compared unfavor-
ably to work carried out by Janssen et al. (2005) which showed obesity to be pres-
ent in only 0.4–7.9 % of the general pediatric population. Recent work by Lloyd 
et al. (2012–2014), focusing on BMI-based data in Special Olympics athletes, also 
offered greater insight into the dangers of obesity for youth with ID across the 
world, finding approximately 30 % of the international sample with ID to be obese 
despite previous participation in Special Olympics competitions.

This literature also supports previous studies that suggest that an individual with 
ID may be increasingly likely to become overweight or obese with age (Emerson 
2005; Lloyd et al. 2012; Maiano 2011; Temple et al. 2014). This remains an im-
portant area of study as individuals with ID are living longer than ever before and 
therefore experiencing increased health complications to go with it (Draheim 2006). 
Although pediatric obesity amongst children aged 8–12 years with ID may be at 
similar levels to those of children without ID (Foley et al. 2014; Janssen 2005), rates 
are far higher in adolescents with ID (45 %) in comparison to adolescents without 
ID (Ogden et al. 2010, 2012;  Telama et al. 2005).

Substantial levels of obesity have also been reported in adult populations (Sohler 
et al. 2009; Stedman and Leland 2010; Temple, et al. 2014). Numerous findings il-
lustrate that the prevalence of obesity in adults with ID is equal to or above that of 
adults without ID (Emerson 2005; Frey and Rimmer 1995), with high incidences 
documented during midlife (Yamaki 2005) and for the aging population with ID 
(De Winter et al. 2012). Yamaki (2005) examined annual survey data from 1985 to 
2000 and showed that rates of obesity amongst 3499 adults with ID remained sig-
nificantly above that of adults without ID at each of the 4-year evaluation  periods. 
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In support, Rimmer and Wang (2005) found that, in their US sample, rates of obe-
sity were double (60 vs. 30 %) that of adults without ID while extreme obesity was 
two and a half times as high (12.1 vs. 4.7 %).

Gender The majority of studies have found clear discrepancies in obesity rates 
based on gender as well (Bhaumik et al. 2008; Melville et al. 2005; Sohler et al. 
2009). With a few exceptions (Dudley et al. 2008; Foley et al. 2014), most popu-
lation-level data have shown that girls (Lloyd et al. 2012) and women (Emerson 
2005; Stancliffe et al. 2011) may be more overweight/obese than boys and men 
who have ID. An early study by Rimmer et al. (1993) explored prevalence amongst 
adults with ID in institutions as well as in family and community-based facilities, 
revealing obesity to be much more common in women (58.8 %) than men (27.5 %). 
Melville and his fellow collaborators’ (2005) case-control study also found women 
with Down syndrome to be more likely to be obese than matched pairs (odds 
ratio = 2.17). Finally, Lloyd et al. (2012) demonstrated that girls (54 %) were more 
at risk for obesity than boys (47 %).

Race/Nationality Overall, North America possesses the highest rates of obesity 
according to large studies sampling both youth and adults who displayed various 
impairments in intellectual functioning (Foley et al. 2013; Temple et al. 2014). Har-
ris et al. (2003) reported that US Special Olympians (65 %) remained significantly 
more overweight and obese than non-US Special Olympians. Within North America 
itself, black people experience higher rates of obesity and extreme obesity than 
white people (Jones and Sinclair 2008; Rimmer et al. 2010c). For adults, Temple 
et al. (2014) emphasized that rates of overweight/obesity remained high for adult 
males and females from North America but lower for men from Africa, North Africa 
as well as the Middle East and Latin America. In support, Lloyd et al.’s (2012) data 
on children showed obesity to be lower in East Asia, Asia Pacific and Latin America 
even though the prevalence of obesity still remained above that recorded for chil-
dren without ID in those regions.

Poverty As with the general population (Ezzati et al. 2002), research suggests that 
obesity may be associated with lower income levels based on the large number of 
people with ID who originate from poorer backgrounds (Fujiura and Yamaki 1997; 
Yamaki and Fukiura 2002). Lloyd et al. (2012) reported obesity levels to be high 
(27.9–34.3 %) amongst youth with ID in Africa, North Africa and the Middle East 
and these findings concur with recently documented obesity epidemics in the devel-
oping world (Popkin et al. 2012).

Living Arrangements The majority of adults with ID now live in the community 
(Prouty and Lakin 2006) and are finding themselves more likely to be overweight 
and/or obese than adults who live in more restrictive, institutional based settings 
(Bryan et al. 2000; Frey and Rimmer 1995). Research documenting the movement 
of individuals from institutions to supported community arrangements has noted 
significant weight changes and increased weight-related incapacities (Bryan et al. 
2000; Gabre et al. 2002; Seekins et al. 2005; Temple and Walkley, 2003). Studies 
carried out by Rimmer et al. (1993) and Lewis et al. (2002), for example, both 
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showed that individuals with ID who were in a less restrictive, family-based envi-
ronment, reported the highest rates of obesity, ahead of peers living in community-
based residential facilities and far ahead of individuals from institutional settings.

Level of Disability Individuals diagnosed with mild or moderate ID, or those 
who are considered ‘more able’, experience more incidences of being overweight 
and obesity than do adults with profound ID (Molteno et al. 2000; Robertson et al. 
2000). Similarly, adults with ID, who have relatively higher IQs and score higher on 
nutrition knowledge tests, are shown to experience higher rates of obesity (Golden 
and Hatcher 1997).

Genetic Disposition Individuals with certain genetic causes of ID may also be 
more likely to be obese (Dudley et al. 2008; Melville et al. 2005). Disabilities asso-
ciated with Down syndrome and Prader–Willi syndrome are recognized to have 
high levels of obesity unless there are large levels of support in place to manage 
energy intake and output. Rimmer and Wang (2005) found obesity to be 10 % higher 
amongst adults with Down syndrome (70.7 %) compared to adults with ID who did 
not have Down syndrome. The same study showed that 19 % of adults with Down 
syndrome were extremely obese. Similarly, Rubin et al. (1998) reported that 45 % 
of men and 56 % of women with Down syndrome were overweight. Using a crite-
rion measurement, air displacement plethysmography (ADP), Usera and colleagues 
(2005) measured percentage body fat to be 43 % across a sample of participants 
with Down syndrome against 20.5 % in participants without Down syndrome. In 
Prader–Willi syndrome, Dudley et al. (2008) found that adult participants with ID 
had significantly high rates of obesity across the world, especially in France.

Measuring Obesity

There remains the worrying possibility that these high levels of obesity are over or 
underestimated (Casey 2013; Humphries et al. 2009b; Rimmer and Yamaki 2006). 
Individuals with ID may have been excluded from samples because they live in 
group homes, or simply because various populations with ID are frequently omitted 
from health surveillance initiatives (Center for Disease Control 2008). It is also pos-
sible that individuals with ID may have made errors when documenting their own 
weight using self-report (Rimmer et al. 2010c), as inaccurate estimates of obesity 
are often the result of people overestimating height and underestimating weight 
(Ogden et al. 2010). For example, Rimmer and Wang (2005) used actual BMI mea-
surements and documented much higher levels of obesity among individuals with 
disabilities than had been noted in two previously published reports which relied 
upon self-report data. Many other studies may also have been unrepresentative of 
populations with ID. Bryan et al. (2000) explained that 15 % of their own partici-
pants did not have their weight assessed because of a lack of suitable, accessible 
scales in community settings. Additionally, some of the largest available samples 
featured only Special Olympics athletes who may or may not have been more 
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physically active than  individuals who had not participated in Special Olympics 
(Foley et al. 2013; Foley et al. 2014; Lloyd et al. 2012; Temple et al. 2014).

Critically, there remains a lack of consistent methodology used to collect and 
measure adiposity-based data among individuals with ID which makes it challeng-
ing to compare or contrast results between studies. Much of the previous section 
includes research that did not necessarily control for other variables when assess-
ing risk factors for obesity in this population. Researchers also adopted a variety 
of different standards to define levels of normal weight, overweight, obesity, and 
extreme obesity amongst individuals with ID. Therefore, this chapter reports only 
the individualized studies standards for assessing relevant body composition status.

BMI remains the recommended tool for assessing obesity reliably across differ-
ent populations (World Health Organization 1995). Preliminary data on 17 partici-
pants suggest that BMI functions as a reasonable indicator of adiposity based health 
risk in sub-populations with ID (Temple et al. 2010). However, various authors 
have derived BMI results in a number of different ways including from heights and 
weights taken in person by trained professionals, medical records (Draheim et al. 
2002a; Draheim et al. 2003) and/or proxy reporting (Rubin et al. 1998; Yamaki 
2005). BMI should also be used with caution as it takes body fat and fat free mass as 
one value (Schutz et al. 2006). It is plausible that a person with ID may be classified 
as obese if he or she possesses excessive body fat even if he or she is not necessarily 
defined as overweight according to BMI (Heyward and Storarczyk 1996). More-
over, Temple et al.’s (2010) study underlined that BMI may classify misleadingly 
a portion of the population with a BMI > 30 as obese. A further preliminary study 
conducted by Rimmer’s research cohort (2010), featuring a heterogeneous group of 
individuals with different disabilities, produced large discrepancies between body-
weight status classified by BMI and status derived from objective measures of body 
fat including dual-energy X-ray absorptiometry (DXA) and skinfold measurements. 
As such, it is questionable as to the extent BMI may be able to reliably gauge 
body composition or fat distribution amongst people with disabilities including ID 
(Liusuwan et al. 2004; Warner et al. 1997), who often display unique anthropometry 
(Casey 2013; Guijarro et al. 2007; Lopes et al. 2008).

A growing number of researchers have consequently turned their attention to 
measuring obesity in individuals with ID through alternative methods that focus on 
body fat and composition rather than BMI. In reviewing body composition measure-
ment in individuals with ID, Casey (2013) emphasized that laboratory or ‘reference’ 
methods such as air displacement plethysmography (ADP), hydrostatic weighing 
and DXA may be available for clinical use amongst individuals with ID (Casey 
et al. 2010; Temple et al. 2010; Usera et al. 2005). ADP holds promise for applica-
tion on individuals with ID, although research has found the method to underesti-
mate percent fat mass in children and adolescents who are obese in comparison to 
DXA (Hames et al. 2014). Hydrostatic weighing may present an additional option 
but limited information exists as to its potential compliance in this population. Pitet-
ti and Tan (1991) attempted to use this measure in an intervention study but reverted 
to sum of skinfold thickness as a result of challenges acquiring reliable spirometry 
measures and participants’ distaste for water submersion. Potential benefits of DXA 



280 A. F. Casey and R. Rasmussen

scanners include a quick scan time and accurate measurements in heterogeneous 
populations (Lazzer et al. 2008).DXA also displays minimal bias based on age, sex, 
physical activity level, race or proportion of body fat (Prior et al. 1997) and oper-
ates in a relatively straightforward manner without the need for active participant 
involvement. As Casey (2013) explains, DXA may be deemed a three-compartment 
model, thus eliminating certain variability associated with two-compartment mod-
els that assume a constant fat-free mass composition. Despite these apparent advan-
tages, it is still necessary to promote the use of four-compartment models in order 
to develop and/or validate equations for individuals with ID. With the latter, no as-
sumptions are needed with respect to fat-free mass composition and density, which 
is crucial for this population as these components, especially total-body water and 
mineral, may vary significantly from the general population (Gonzalo-Aguero et al. 
2011; Usera et al., 2005).

Notwithstanding, cost and lack of portability may yet reduce the usefulness of 
these more complex instruments in community environments. In theory, field meth-
ods such as waist circumference and skinfold thickness measurements, as well as 
bioelectrical impedance analysis (BIA), may represent more practical and inexpen-
sive alternate options for assessing body composition amongst individuals with ID 
(Verstraelen et al. 2009; Rieken et al. 2011). Again, however, such methods must 
be implemented with the understanding that reliability depends largely upon spe-
cific regression equations that need to be chosen on the basis of a participant’s age, 
gender, ethnicity as well as physical activity and body fat levels (Deurenberg 1995; 
Heymsfield et al. 2005; Sung et al. 2001). Research demonstrates that such equa-
tions should be limited only to the type of population in which they have been vali-
dated, otherwise there is an increased risk they may underestimate or overestimate 
body fat levels amongst participants with various ID, including Down syndrome 
(Gonzalo-Aguero et al. 2011; Waninge et al. 2009).

Reviews have underlined the limited number of validated anthropometric meth-
ods and acceptable guidelines for classifying adiposity based on health risk in this 
population (Casey 2013; Humphries et al. 2009). Few regression equations are rec-
ommended for clinical use with individuals with ID at this time (Rieken et al. 2011; 
Slaughter et al. 1988). Kelly and Rimmer (1987) developed an early regression equa-
tion (%fat = 13.545 + 0.487 (waist circ., cm.)—0.527 (forearm circ., cm)—0.155 
(height, cm) + 0.077 (weight, kg.) for adults with ID using anthropometric girth mea-
surements; however, research scrutinizing the accuracy of this equation has provided 
mixed results on a sample of individuals with Down syndrome (Usera et al. 2005)

Moreover, skinfold thickness, often dependent upon the skill and precision of 
anthropometrists performing the procedure, as well as fat free mass index measure-
ments, have met with a large degree of noncompliance in this population (Rieken 
et al. 2011; Verstraelen et al. 2009; Waninge et al. 2009). The use of BIA has also 
been called into question in studies conducted on diverse samples in the general 
population (Eisenkolbl et al. 2001; Lazzer et al., 2008), including, crucially, among 
people who are obese (Deurenberg 1995). Therefore, it may be more beneficial 
for researchers and clinicians to adhere to the use of BMI, waist circumference 
(Verstraelen et al. 2009; Waninge et al. 2009) and more complex instruments when 
working alongside people with ID.
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Consequences of Obesity

It is absolutely essential to uncover reliable ways to measure adiposity amongst 
individuals with ID because, as with the general population, obesity remains an 
important indicator of health in this population (van Schrojenstein Lantman-de Valk 
et al. 2007). Indeed, due to a reduced health threshold, ever-growing research sug-
gests that obesity may contribute towards a greater number of obesity-related con-
ditions among individuals with ID compared to peers without ID (Havecamp et al. 
2003; Turk 2006). Health concerns include cardiovascular disease (Draheim 2006), 
reduced social and physical functioning (Seekins et al. 2005), decreased quality of 
life (Hughes et al. 2007), challenges in forming peer relationships (Koplan et al. 
2005) as well as larger propensity for depression, stigma (Daniels, 2006) and re-
duced opportunities for community integration (Rimmer et al. 1993). More specifi-
cally, individuals with ID who possess abdominal obesity are also approximately 
ten times as likely to have elevated biological risk factors including hypertension, 
hypertriglyceridemia, hyperinsulinemia, and low high-density lipoprotein (good) 
cholesterol levels when compared to people who are not abdominally obese (Dra-
heim et al. 2002).

Young people with ID who are obese remain at increased risk of exhibiting obe-
sity-related physical, psychological, social and/or emotional conditions (e.g., condi-
tions not linked to the primary disability) in comparison to individuals with ID who 
are not obese (Rimmer et al. 2011). Such conditions may have a negative impact 
on an individual’s health and functional ability. Rimmer et al. (2010) followed 14 
health conditions associated with individuals with ID, and revealed that youth who 
were overweight or obese had significantly higher rates in 11 of these conditions 
whereas individuals with ID who were of healthy weight had higher incidences in 
only 3 out of 14 conditions. Overall, individuals with ID who were overweight or 
obese were far more likely to experience asthma, high blood pressure, high blood 
cholesterol, type II diabetes mellitus, depression, fatigue as well as preoccupation 
with weight and pressure sores. For individuals with Down syndrome, research sug-
gests that their unique body fat distribution may increase the potential for insulin 
resistance (Fonseca et al. 2005) and type II diabetes mellitus (Magge et al. 2008). 
All of these obesity-related conditions may interrupt and/or reduce work and social 
activities (Pain and Wiles 2006) in this population as well as add to the strain placed 
on various health care systems across the world, exemplified by one qualitative 
study which suggests that people with disabilities who are obese require more care 
and pay more for assistive devices in comparison to people without disabilities 
(Pain and Wiles 2006).

Causes of Obesity: Genetics versus Environmental Factors

Genetics For individuals with ID, researchers used ordinarily to connect second-
ary health concerns such as obesity and related conditions to the primary disability 
itself (Marge, 1988; Rimmer, 1999). Indeed, certain researchers argue that genetics 
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plays a more important role than environmental factors in the presence of obe-
sity. Genetic factors are well documented to impact how much weight is gained in 
people with and without disabilities (Haslam and James 2005). One study by Traci 
et al. (2001) demonstrated that adults with ID with a known family history of weight 
and obesity-related concerns possessed substantially higher BMIs than individuals 
without a documented history of difficulties. For certain sub-categories of ID, the 
genetic argument has scientific support related to physiological and/or metabolic 
differences. Biological reasons are attributed to why women may be more obese 
than men in people with and without disabilities (James et al. 2004). Moreover, 
unusual body composition which features disproportionately high fat and irregular 
fat distribution may be common in both Prader–Willi and Down syndrome (Bram-
billa et al. 1997; Gonzalez-Aguero et al. 2011). Indeed, for individuals with Down 
syndrome, Guijjaro et al. (2007) found body fat to be more truncal, indicating ele-
vated levels of abdominal and visceral fat stores.

However, genetics alone cannot explain the global obesity epidemic experienced 
by people with and without ID (Haslam and Janes 2005). An increasing number 
of researchers in the field of ID instead relate high rates of obesity to personal and 
environmental factors (Rimmer et al. 2011) citing regular medication (Merriman 
et al. 2005) as well as poor eating habits and an overwhelmingly sedentary lifestyle 
(Binkley et al. 2000; Swinburn and Egger 2002; Bowman and Vinyard 2004). As 
Temple et al. (2014) explain, in countries with middle to low income, research-
ers have characterized this development as a ‘nutrition transition’ (Popkin 2002; 
Prentice 2006; Finucane et al. 2011) marked by an uptake in the consumption of 
energy-dense diets, sweetened foods, edible oils and animal source foods as well 
as diminished participation in work and leisure-related physical activity (Prentice 
2006; Popkin et al. 2012).

Medication Research highlights that an increasing number of drugs may lead to 
weight gain and obesity in people with and without ID (Haslam 2005). Intake of 
psychotropic drugs may produce increased weight gain (Hellings et al. 2001) and/or 
higher BMI amongst people with ID in comparison to people with ID who are not 
taking such drugs (Merriman et al. 2005). A recent study by De Winter et al. (2012) 
also documented higher rates of obesity amongst individuals taking antipsychotic 
drugs. The reasons behind these developments are not fully documented by the 
research community (Blackburn 2000), and current interventions such as calorie 
restriction do not appear to control weight gain effectively (Cohen et al. 2001).

Physical Inactivity Strong evidence suggests that individuals with ID do not par-
take in enough physical activity to garner certain health benefits including decreased 
obesity (Fernhall and Pitetti 2001; Frey et al. 2005; 2008; Graham and Reid 2000; 
Van de Vliet et al. 2006). The American College of Sports Medicine (2009) guide-
lines recommend that individuals with ID undertake at least 30 mins of moderate 
intensity exercise on most, if not all, days of the week. However, Draheim et al. 
(2002) found that no adults with ID over thirty participated in any vigorous activity 
while Stanish et al. (2006) revealed that less than one-third of individuals with ID 
stay physically active for 30 mins on most or all days of the week. This trend has 
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been echoed in studies focusing on youth and adults with Down syndrome who are 
shown to engage in less vigorous physical activity than their peers without Down 
syndrome (Balic et al. 2000; Shields et al. 2009; Whitt-Glover et al. 2006).

Researchers have underlined that physical inactivity may be linked to a vari-
ety of barriers associated with the natural and built environment, transportation, 
physical health (e.g., reduced physical fitness), cost, mental health (e.g., emotional/
psychological issues), discriminatory attitudes, policies as well as a lack of trained 
professionals, adapted equipment and information (Rimmer and Marques 2012; 
Rimmer et al. 2004). Furthermore, parents have reported that many programs that 
do exist are not meeting either the cognitive or physical needs of their children, or 
are too short in duration for their children to become successful (Menear 2007). In 
short, it appears that individuals with ID must overcome considerable barriers in 
order to reverse this pattern of physical inactivity and avoid the substantial health 
consequences associated with a sedentary lifestyle including obesity-related con-
cerns (Rimmer et al. 2011; Rimmer et al. 2012).

Nutrition Research suggests that nutrition and food habits may be at least partially 
responsible for high levels of obesity found in populations with ID (Braunschweig 
et al. 2004; Bryan et al. 2000; Draheim et al. 2002a; Humphries et al. 2009b; Rubin 
et al. 1998). Satisfactory nutrition is essential in regulating obesity and prevent-
ing further health conditions amongst people of all ages with ID (Humphries et al. 
2009; Draheim et al. 2007). Yet, research underlines that individuals with ID are a 
nutritionally vulnerable population and it remains a challenge to monitor dietary 
intake due to difficulties arising from memory, comprehension, dexterity, literacy 
and communication, which make recalling, recording and quantifying food con-
sumption complicated (Draheim et al. 2002; Humohries et al. 2008 2009). These 
same concerns mean that individuals with ID may not always be able to foresee 
health complications arising from obesity in the future (Rimmer and Yamaki 2006; 
Spitalnik and White-Scott 2001). As such, individuals with ID are likely to have 
eating dysfunctions (Hove 2004) and make unhealthy eating choices when unsuper-
vised, including consuming insufficient micronutrients (Adolfsson et al. 2008) and 
eating excessively throughout the day (Bertoli et al. 2006; Starr and Mardsen 2008). 
Indeed, foods with higher energy density including many rich in fats, extracted 
sugars and refined starches are being eaten in large quantities on a reoccurring basis 
with such items often being used as a reward for good behavior (Casey et al. 2012). 
The daily diet of individuals with ID who live in group home settings has also been 
shown to include nutrient-poor foods and dietary fats while staff supporting individ-
uals with ID may not have the requisite knowledge or training with regards to food 
and nutrition (Humphries et al. 2004). With approximately two-thirds of the popula-
tion in the United States now living in community-based group homes as opposed 
to larger institutions, this remains an area of great concern (Prouty and Lakin 2006).

Research emphasizes that certain individuals with Prader–Willi syndrome may 
eat in an inappropriate manner, including practices such as overeating, stealing and 
hoarding grocery items (Holland et al. 1995), pica (Dykens 2000) and digesting 
contaminated foods (Dykens 2000). All of these choices may compound the genetic 
risk for obesity in this sub-population (Dudley et al., 2008).
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Reduction Measures

Given the outlandishly high rates of obesity identified, it is necessary for research-
ers to explore measures to prevent and manage these concerns in populations with 
ID through diverse means as underlined by numerous reviews (Biswas et al. 2010; 
Casey and Rasmussen 2013; Hamilton et al. 2007; Heller et al. 2011; Maı¨ano et al. 
2014; Spanos et al. 2013). Reviewers underline that interventions have focused 
overwhelmingly on nonsurgical measures including behavior, exercise (e.g., energy 
expenditure), diet (energy intake) and various combinations of the three. Options 
such as bariatric (weight loss) surgery have remained largely unexplored with the 
exception of one recent case study (Heinberg and Schauer 2014). This is possibly 
due to ethical concerns associated with working with people who have disabilities 
(Spanos et al. 2013), as well as participants displaying certain contraindications 
for weight loss surgery including eating disorders (Dykens 2000), depression and 
schizophrenia (Rimmer et al. 2010a).

Behavioral Interventions Spanos et al. (2013) explain in their review that certain 
behavior change interventions introduced for adults with ID have largely centered 
on the comprehensive behavioral self-control approach advocated by Rotari and 
Fox (1981). Behaviorists have attempted to change eating and physical activity pat-
terns in adults with ID through various teaching strategies related to increasing 
self-awareness and controlling overeating, snacking and physical activity partici-
pation through self-monitoring and reinforcement (Fox et al. 1985; McCarron and 
Andrasik 1990). The aforementioned studies have also incorporated a weight loss 
maintenance intervention, although just one study produced a statistically signifi-
cant weight loss (McCarron and Andrasik 1990) with certain participants gaining 
weight at long-term follow-up (Fox et al. 1985).

Exercise Interventions Increasing physical activity may represent a more viable 
alternative to behavioral interventions alone, while offering a consistent routine to 
improve the health of individuals with ID. Regular exercise has been documented to 
manage levels of body fat in individuals without ID (Gutin 2011; Gutin et al. 2005; 
Ross and Janssen 2001) with research suggesting that young people who carry out 
more vigorous physical activity than their peers become leaner over a longer period 
of time (Moore et al. 2003; Stevens et al. 2007). Certain behavioral interventionists 
have therefore seen it as advantageous to include an aerobic exercise component 
in order to successfully induce a weight loss in their participants (Fox et al. 1984; 
Fisher 1986; Heller et al. 2004).

Interventions focusing solely on exercise training have incorporated many differ-
ent modes of activity including walking, aquatics, rowing, jogging, dancing as well 
as circuit and treadmill exercises (Casey and Rasmussen 2013; Maı¨ano et al. 2014; 
Melville et al. 2005; Spanos et al. 2013). Some of these activities have produced 
weight loss in various samples with ID including amongst adults (Wu et al. 2010), 
children (Singh et al. 2008) as well as individuals with Down syndrome (Rim-
mer et al. 2004a). Certain changes were statistically significant (Elmahgoub et al. 
2009; Elmahgoub et al. 2011; Ordonez et al. 2006) while others were maintained at 
6-month follow-up (Wu et al. 2010). Researchers have documented positive change 
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in waist circumference (Elmahgoub et al. 2009, 2011) and also BMI (Moss 2009) in-
cluding amongst individuals with Down syndrome (Rimmer et al. 2004a). Second-
ary health benefits have also been noted, including improved walking performance, 
cardio-respiratory fitness, muscle strength, mental health and increased levels of 
physical activity across various samples (Elmahgoub et al. 2009, 2011; Mendonca 
and Pereira 2009; Mendonca et al. 2011; Moss 2009; Rimmer et al. 2004a).

It is important to note, however, that significant changes in weight and BMI 
have not been reported universally across studies adopting an energy expenditure 
approach (Casey et al. 2010; González-Aguero et al. 2011; Mendonca et al. 2011). 
In addition, no studies focusing on adults produced a clinical weight loss of greater 
than 5 % when 10–15 % has been recommended (Spanos et al. 2013). Results with 
regards to changes in body fat percentage following periods of exercise training 
also remain far from definitive. A minority of studies have produced statistically 
significant positive changes in body fat (Ordonez et al. 2006; Wu 2010) and lean 
mass (Elmahgoub et al. 2009; 2011), but the majority of studies have resulted in 
no change in samples featuring children, adults as well as individuals with Down 
syndrome (Casey et al. 2010; Ozmen et al. 2007; Pitetti and Tan 1991; González-
Aguero et al. 2011). It is possible that in these studies caloric expenditure did not 
exceed caloric intake, suggesting that exercisers with ID were unable to strike a 
successful balance between calories burnt and consumed throughout the different 
intervention studies.

Nutrition Interventions Individuals with ID may well benefit from more sus-
tained dietary monitoring (Humphries et al. 2009a). However, limited nutrition 
specific interventions have been conducted in this area (Spanos et al. 2013) and 
there still remains little evidence of success in pediatric populations with ID. Past 
interventions have mostly targeted the type and amount of food and drink adults 
consumed in order to achieve and maintain a hypocaloric energy intake. An early 
example by Antal et al. (1988) introduced a reduced calorie diet (1000–1100 kcal) 
to adults with ID who were obese through the use of a 30 day rotating menu in an 
institutional setting. This resulted in significant weight loss at 9 months in both 
women and men. Bertoli et al. (2006) offered nutritional counseling and assess-
ments to a small community sample through a medical practitioner and dietician 
in order to facilitate healthier living. Despite a 65 % dropout rate, this study also 
led to a significant decrease in weight and BMI in six participants after 1 year. 
Humphries et al.’s (2009) study sought to change food systems in group homes 
through the implementation of MENU-AIDDs (Materials Supporting Education 
and Nutrition for Adults with Intellectual or Developmental Disabilities). Greater 
menu planning and dietary adequacy was achieved but changes in direct outcomes 
were not forthcoming.

Multicomponent Interventions Overall, multicomponent interventions that have 
featured a combination of exercise, diet and/or behavioral elements (Bergstrom 
et al. 2013; Bradley 2005; Chapman et al. 2005; Chapman, Craven and Chadwick, 
2008; Croce, 1990; Hinckson et al. 2013; Melville et al. 2011; Messersmith et al. 
2008; Singh et al. 2008) have been somewhat more consistent at achieving primary 
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reduction outcomes than single component interventions (Casey and Rasmussen 
2013; Maı¨ano et al. 2014; Spanos et al. 2013).

Several studies have adopted healthy lifestyle components for adults and chil-
dren with ID, that seek to promote health education through various education-
al techniques and different methods of physical activity (Bergstrom et al. 2013; 
Bradley 2005; Casey et al. 2012; Chapman et al. 2005; Croce 1990). For example, 
Hinckson et al. (2013) combined physical activity sessions with health promotion 
class sessions centered on teaching children with ID about healthy eating in a moti-
vational climate. Similarly, Singh et al. (2008) combined walking with the promo-
tion of food and self-awareness.

Additional studies have included energy deficit diets in their intervention regi-
men. An early study by Croce (1990) introduced a caloric restriction diet (along with 
behavioral techniques) to three participants who were obese, requiring 3500 kcal 
weekly reduction below what is required to maintain body weight in tandem with 
an exercise program three times per week. Messersmith et al.’s (2008) case study 
added a low calorie diet (600–800 calories per day) to regular aerobic activities and 
behavioral reinforcement strategies to an adolescent with Prader–Willi syndrome. 
Also working with Prader–Willi syndrome, Descheemaeker et al. (1994) adopted a 
personalized low calorie diet in an intervention also aimed at the development of 
motor skills and beneficial food intake behavior across different generations. Mel-
ville et al.’s (2011) individualized diet plan aimed to facilitate an energy deficit of 
600 Kcal (2510 kJ) each day for a targeted weight loss of 0.5 kg–1 kg/week. Simi-
larly, Saunders et al. (2011) introduced a low-calorie diet (1200–1300 kcal per day) 
that supported the consumption of high volume foods in order to give off the feeling 
of fullness. The latter two studies both promoted the importance of participation in 
regular physical activity through educational means.

Findings suggest that multiple component interventions may lead to weight loss 
(Bradley 2005; Croce 1990; Descheemaeker et al. 1994; Singh et al. 2008) which 
may be both statistically significant (Chapman 2005 2008; Melville et al. 2011; 
Saunders et al. 2011) and retained at long-term follow-up (Chapman 2005, 2008; 
Singh et al. 2008). According to Spanos et al. (2013), energy deficit interventions 
that offer opportunities for increased energy expenditure seemingly produce the 
most weight loss (Melville et al. 2011; Saunders et al. 2011). BMI and, to a lesser 
degree, body fat (Croce 1990) have also been documented to change following 
multicomponent interventions (Ewing et al. 2004; Messersmith et al. 2008; Singh 
et al. 2008; Melville et al. 2011; Saunders et al. 2011).

In terms of secondary outcomes, multicomponent interventions have contrib-
uted to increased physical activity (Bergstrom et al. 2013), and cardiovascular fit-
ness (Croce 1990; Messersmith et al. 2008) as well as a reduction in sedentary 
behavior (Melville et al. 2011), hospital visits and the consumption of unhealthy 
foods (Hinckson et al. 2013). However, it is evident that not all multicomponent 
studies have provided a significant decrease in BMI, waist circumference or body 
fat (Bergstrom et al. 2013; Casey et al. 2012; Ewing et al. 2004; Hinckson et al. 
2013). Certain interventions have also increased obsessive compulsive behavior 
(Descheemaeker et al. 1994) and failed to reduce anxiety amongst youth with Prad-
er–Willi syndrome (Messersmith et al. 2008)
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Limitations of Findings

Researchers continue to explore the reasons behind these somewhat inconsistent 
findings across all intervention studies (Casey and Rasmussen 2013; Maiano et al. 
2014; Spanos et al. 2013). Some have emphasized a lack of stringent study design 
and follow-up (Wu 2010), small heterogeneous sample sizes (Bertoli et al. 2006; 
Casey et al. 2010, 2012; Messersmith et al. 2008) as well as inconsistent meth-
ods of measurement (Ozmen et al. 2008). Spanos et al. (2013) suggest that clinical 
guidelines recommending exercise training interventions include 225–300 mins of 
moderate activity per week in order to treat obesity have seldom been met (National 
Institute for Health and Clinical Excellence 2006). It is also evident that few stud-
ies have featured a control group (Bergstrom et al. 2013; Elmahgoub et al. 2009; 
Mendonca et al. 2011; Rimmer et al. 2004a). Moreover, designs have rarely been 
replicated, possibly because certain activities, whether related to behavioral tech-
niques, physical activity or exercise, have not been adequately described or have 
merely provided advice (rather than direct intervention), all of which make replica-
tion in the clinical setting extremely challenging (Bradley 2005; Chapman 2005, 
2008; Melville et al. 2011) and reduces their potential effectiveness in community 
settings (Rimmer et al. 2010b).

Recommendations for Clinical Practice

This chapter has reviewed the prevalence, determinants, causes and reduction mea-
sures implemented on individuals who have ID in order to promote more effective 
and sustainable methods to combat the elevated levels of obesity identified in this 
population. Our review of the literature on obesity and individuals with ID reveals 
that the following should be taken into consideration when working to try and pre-
vent or manage obesity in individuals with ID:

1. Ensure individuals with ID are included in local, national and international popu-
lation surveillance data so that practitioners have a more accurate indication of 
the magnitude of the effects of the obesity epidemic on this population.

2. Adults and pediatric populations across the globe, including many who are expe-
riencing the ‘nutrition transition’ in developing and low-income countries, are in 
need of priority (early) intervention. Interventions should target at least a 5–10 % 
clinically significant weight loss in individuals with ID who are either over-
weight or obese.

3. Increased efforts required to reduce the high rates of obesity in certain subcatego-
ries of ID including women, group home residents and people who have Prader–
Willi syndrome or Down syndrome. Each syndrome should be treated as its own 
disability for the purposes of identification, measurement and management.

4. Practitioners should seek to understand the effects of obesity on related second-
ary health conditions in populations with ID (e.g., asthma, high blood pressure, 
high blood cholesterol, type II diabetes mellitus, depression, fatigue, etc.).
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 5. Careful consideration should be given to the choice of measurement tools 
used to assess adiposity-based health risk in individuals with ID. In particu-
lar, caution should be used when determining whether BMI rather than body 
composition remains the most reliable gauge of obesity across heterogeneous 
populations with ID.

 6. Alternative field measures such as BIA, skinfold thickness and waist circum-
ference should also be considered on a case-by-case basis especially as skinfold 
thickness, in particular, has met with a fair degree of noncompliance in past 
studies.

 7. Population specific regression equations are important when using certain 
anthropometric methods. Until this is achieved, more complex measurement 
equipment such as DXA and ADP should be prioritized for individuals with 
ID in order to gain a better understanding as to the effectiveness of reduction 
measures and the prevalence of obesity.

 8. Increasing physical activity levels in populations with ID remains an essential 
priority as many participate in far less activity than peers without ID. Indi-
viduals with ID have demonstrated good trainability in structured interventions 
across a variety of different activities (e.g., Walking, swimming, treadmill, 
gym, etc.). Clinical guidelines recommend at least 225–300 min of moderate to 
vigorous physical activity per week. Blood pressure, heart rate (e.g., Down syn-
drome) and other potential contraindications to exercise should be monitored 
especially in instances where individuals are already overweight or obese.

 9. Assistance may be required so that individuals with ID may overcome a wide 
range of personal and environmental barriers for physical activity related to 
physical health, transportation, resource availability, adapted equipment as well 
as social and psychological concerns.

10. Practitioners need to take into account the nutritional behavior and/or diet of 
individuals with ID who have been shown to make poor food choices when 
unmonitored. Consideration should be given to the fact that there remain few 
valid and reliable methods to assess dietary intake in this population.

11. Dietary recommendations include the incorporation of a diet with 600–
1000 kcal per day deficit or low energy content by reducing fat intake. Edu-
cational support and counseling to people with ID as well as family/workers 
in group settings may be necessary in order to promote a healthier lifestyle 
especially as individuals with ID are living longer and continue to move away 
from larger, more restrictive, institutional settings.

12. Overall, a greater emphasis should be placed upon multicomponent interven-
tions. A strong evidence base exists to show that combined behavioral strat-
egies, physical activity and diet may act as a catalyst for decreased obesity 
(weight, BMI and body composition) in individuals with ID. Energy deficit 
interventions in tandem with regular physical activity have produced the most 
weight loss.

13. A single case study shows that bariatric surgery may represent a potential 
option in critical situations for certain individuals with ID who are extremely 
obese, especially when other intervention strategies have not worked (e.g., 
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noncompliance). However, careful attention should be paid to the presence of 
contraindications for weight loss surgery including eating disorders and certain 
forms of mental illness.

14. Further attention should be paid to the effects of reduction measures on obesity-
related secondary conditions (e.g., physical, psychological, social and emo-
tional) as well.

15. Interventions should consist of larger and more homogeneous samples or, in 
special circumstances, should be in the form of a rigorous single-subject design 
with adequate follow-up based on the heterogeneity that presents itself within 
the population.

Conclusion

This chapter has emphasized that the obesity epidemic remains an even greater 
concern for individuals with ID than it does for the general population. This is espe-
cially true for adults, women, North Americans, group home and low income resi-
dents as well as individuals with ID caused by Down syndrome and Prader–Willi 
syndrome. Research suggests the health related concerns caused by obesity and 
extreme obesity are only increasing in populations with ID who are living longer 
than ever. Most worryingly, rates of physical activity and healthy eating are particu-
larly low which may greatly exacerbate the problem moving forward. Furthermore, 
the omission of individuals with ID from population survey data and inconsistent 
methods of measuring adiposity may mean we do not know the true scale of obesity 
and related health risk in this population especially within the developing world.

Greater efforts are required to prevent and manage high levels of obesity. Reduc-
tion measures should center on changes in body composition as well as weight and 
BMI. It is apparent that methods to date have produced largely inconsistent results, 
and this limits their potential use in clinical and community settings. Multicompo-
nent interventions show the most promise in terms of decreasing obesity, yet further 
collaborative interventions are recommended in order to have a better understand-
ing of the roles, behavior, physical activity and diet play in reducing obesity and 
related secondary health conditions in populations with ID across the world.
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Introduction

Pain

Pain is defined by the International Association for the Study of Pain (IASP) as 
“an unpleasant sensory or emotional experience associated with actual or potential 
tissue damage or described in terms of such damage” (Latham and Davis 1994). 
Pain can have a negative effect on the individual’s functional ability, mobility, emo-
tional status, ability to work, interpersonal relationships, and social activities, lead-
ing to increased use of health care services and an accompanying increase in health 
care costs (Merskey and Bogduk 1992). Unequal access to pain relief and failure 
to treat pain is viewed as poor medicine, unethical practice, and an abrogationof 
fundamental human rights (Brennan et al. 2007). Yet in some populations, such 
as children with intellectual and developmental disabilities (IDD), evaluation and 
management of pain presents a real challenge for the clinician, since those children 
suffering from pain, cannot voice or present their discomfort in normative manners.
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Health Status of Children with IDD

Children with IDD often have multiple and sometimes complicated medical prob-
lems (Prater and Zylstra 2006). The medical problems diagnosed in this population 
are diverse, ranging from limb contractures and scoliosis (Berven and Bradford 
2002; Thacker et al. 2002) to spasticity (Pfister et al. 2003) and osteoporosis, par-
ticularly among non-weight-bearing and immobile patients (Henderson et al. 2002; 
Tyler et al. 2000). Such findings highlight the need for intense and specifically 
tailored medical coverage for individuals with IDD. However, as a minority group 
largely lacking empowerment and advocacy, they are constantly challenged by un-
met health care needs. Several investigations (Beange et al. 1995; Fisher 2004; Kerr 
et al. 1996; Whitfield et al. 1996) have suggested that the health mismanagement 
of this population has a severe impact on mortality (Bittles et al. 2002; Durvasula 
and Beange 2001; Hollins et al. 1998); morbidity (Beange et al. 1995; Janicki et al. 
1999); and quality of life (Hensel et al. 2002). Many of these medical conditions 
may cause the child with IDD pain, yet due to their inability to convey their pain 
and to present their suffering, they are doomed to experience delayed diagnosis and 
management of painful medical conditions, causing setbacks in hospitalization and 
even death (Carter and Jancar 1984; Mata 1960; Roy and Simon 1987).

Pain in Children with IDD

The prevalence of pain in the IDD population is unclear; mainly due to commu-
nication challenges that make the recognition of pain difficult (Reid et al. 2003). 
Children with IDD are vulnerable to the same range of pain-inflicting procedures as 
the non-IDD population, but, in addition, they are also vulnerable to experiencing 
pain from falls, leg braces, and ill-fitting wheelchairs (Regnard et al. 2003). A study 
investigating the frequency, duration, intensity, and location of pain, as well as the 
interference of pain with activities, in adults with cerebral palsy (CP) and IDD, 
found that pain was a significant problem for the majority of participants (Schwartz 
et al. 1999). Of the 93 participants (with an average age of 38), the majority had 
quadriplegia (84 %)1 and were nonambulatory (94 %). One or more areas of chronic 
pain (minimum of 3 months’ duration) was reported by 67 % of the participants, and 
53 % experienced moderate to severe pain on an almost daily basis. Lower extremity 
pain (66 %) and back pain (63 %) were the most common complaints. The duration 
of pain ranged from a mean of 7.5 years for upper extremity pain to a mean of 20 
years for hip or buttock pain. Likewise, McGrath et al. (2000) investigated the pain 
experience of 64 children with IDD and found that they suffered pain on a regular 
basis, with 83 % suffering constant pain at a level higher than 3 on a 10-point scale.

Thus, the accumulating evidence suggests that children with IDD suffer from 
more pain incidents than the general population and can be considered as a 
population at risk in regards to pain. Most researchers recommend that additional 

1 CP which affects all four limbs
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research is needed to carefully examine how pain can be better managed in children 
with IDD and multiple disabilities (Schwartz et al. 1999). However, it is clear that 
better pain management should start with proper pain evaluation and that it is essen-
tial for the clinician to use reliable evaluation tools to initiate the pain assessment 
and intervention processes.

Types of Pain Assessment in IDD

Pain is a subjective and multidimensional phenomenon (Abu-Saad 2000). It can be 
assessed using a variety of modalities, including self-report, behavioral observation, 
or physiological measures, depending on the individual client and his or her com-
munication capabilities. The adequacy of pain assessment through different modali-
ties will be presented and discussed within the context of the children with IDD.

Self-Report

Given that pain is a subjective experience, “self-report” is usually considered to be 
the criterion standard or the “gold standard” in pain assessment (McCaffery and 
Beebe 1989). There are many psychometric instruments available that translate the 
subjective experiences of patients into meaningful data which can be used to assist 
health care providers with pain diagnosis and treatment. Simple pain assessment 
tools, such as the visual analogue scale (VAS), the numeric rating scale (NRS), and 
the verbal descriptor scale (VDS), are unidimensional and refer only to intensity of 
pain. There are also multidimensional tools, such as the McGill Pain Questionnaire 
(MPQ; Melzack 1975) and the Multidimensional Pain Inventory (MPI; Kerns et al. 
1985).

Yet, self-report scales can only be used in individuals old enough or cognitively 
competent to provide valid information regarding location, quality, intensity, and 
tolerability of the painful experience (American Academy of Pediatrics and Ameri-
can Pain Society 2001; Johnston 1998). Even children with mild or moderate levels 
of IDD were found unable to submit reliable self-reports regarding their pain experi-
ence (Abu-Saad 2000; Devies and Evans 2001; Fanurik et al. 1998). Therefore, such 
instruments may be inadequate and ineffective for individuals who use nonconven-
tional forms of communication or who lack the cognitive sophistication to convert 
their internal experiences into a conventional, standardized expressed language.

Physiological Pain Assessment

There are a number of physiological measures of pain in use, including vagal tone 
(Gunnar et al. 1995), heart rate (Cohen et al. 1999), blood pressure (Marchette et al. 
1991), salivary amylase activity (Yamaguchi et al. 2006), and intracranial pressure 
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(Stevens and Johnson 1994). Although physiological measures may be viewed as 
free of response bias and therefore more conducive to objectivity, no single physi-
ological index has been shown to be ideal and specific enough for measuring pain. 
Moreover, many physiological measures vary not only in accordance with the level 
of pain (but also in accordance with emotional states, temperature of the environ-
ment, body movement, and other extraneous factors). Many are invasive and can be 
impractical in terms of the time and costs associated with their use. In light of these 
limitations, physiological measures cannot be considered as suitable for detection 
of pain in children with IDD.

Behavioral Pain Assessment

Individuals with cognitive and verbal deficits may be unable to describe their feel-
ings of pain or physical discomfort in a conventional manner (Abu-Saad 2000), thus 
rendering valid self-report as infeasible. In such cases, observation of behavior can 
be used as an acceptable alternative (McGrath 1998; McGrath et al. 1985; Stevens 
1998). Behavioral indicators, such as facial expressions, crying, and body move-
ments, are used to estimate the presence and intensity of pain in nonverbal or pre-
verbal children (Lawrence et al. 1993; Hunt et al. 2004). Behavioral pain measures 
have been successfully used in the past to assess individuals with IDD (Hadjistavro-
poulos et al. 2001) and therefore should be the preferred method of pain assessment 
for children with IDD.

The Importance of Pain Assessment for Children with IDD

Assessing pain in children with IDD is a challenging task and can become extremely 
difficult at the levels of severe and profound IDD, where the ability to verbally 
communicate pain experience being severely compromised (Lachapelle et al. 
1999). Without objective assessment, pain can be misinterpreted or underestimated, 
which might lead to inadequate management and undermine quality of life 
(Malviya et al. 2001).

Available findings suggest that pain in children with severe intellectual disability 
is common, yet rarely actively treated (Stallard et al. 2001). Children with severe or 
profound levels of IDD are more likely to have additional disabling conditions or 
multiple complex medical problems coupled with communication difficulties. Such 
medical problems, whether directly or indirectly linked to the disability, often neces-
sitate painful procedures, including physical therapy treatments and various medical 
interventions. Recent data reveal that “sick days” in this population were associated 
with higher levels of pain and discomfort than “well days” (Carr et al. 2007) and 
that children with severe cognitive impairments and low communication abilities 
are likely to experience the most pain over time (Breau et al. 2003). The current 
situation puts children with IDD at a constant impediment to their quality of life, and 
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therefore there is an urgent need to develop proper pain measures for this popula-
tion. Yet, there are some objective difficulties in assessing pain in this population.

The Complexity of Assessing Pain in Children with IDD

Given the constant hindrance of pain to quality of life among children with IDD, 
there is an urgent need to develop a proper pain assessment tool for this population. 
However, the scientific world has lagged behind when it comes to pain assess-
ment in children with IDD, and there are several reasons for this situation. First, 
many children with IDD have neurological problems that may affect their ability 
to comprehend and effectively communicate pain, thus complicating evaluation of 
the qualitative and quantitative aspects of their pain experience (Oberlander et al. 
1999). Typical cognitive difficulties among this population involve reduced level 
of abstract thinking and spatial orientation. Therefore, children with IDD may be 
unable to give valid reports of the features of their pain sensation, such as location, 
intensity, or quality of their pain. They may not be able to respond to questions 
about their pain or they may respond in a way that is not meaningful to caregivers 
(Breau et al. 2004). These circumstances make pain measurement in these patients 
highly difficult or in some cases impossible (Mafrica et al. 2006). Thus, due to this 
reduced ability to verbally communicate pain, the gold standard of pain assessment, 
namely self-report, cannot be used with this population.

Second, individuals with IDD often have multiple handicaps and form an ex-
tremely heterogeneous group in terms of functional and behavioral repertoires. 
Functional limitations, such as paralysis and inability to move, may also mask ex-
pressions of pain (McGrath et al. 1998). To further complicate the issue of un-
clear communicative signals, challenging behaviors such as aggression, self-abuse, 
and tantrums can be observed in this population (Carr et al. 2007). Such behaviors 
have been connected with painful medical problems (De Lissovoy 1962; Hart et al. 
1984), but can also mask pain in children with IDD (Clements 1992). This makes it 
difficult to ascertain whether the behavior is attributable to pain or another source 
of distress or whether it is simply part of the individual’s regular aberrant behavior.

Third, behavioral indicators of pain in the general population, such as facial gri-
maces, groaning, or altered sleep patterns (Bodfish et al. 2001), may well appear in 
children with IDD at times when they are not in pain (McGrath et al. 1998). It is, 
therefore, not surprising that such behaviors are attributed to the intellectual level 
of the individual rather than to his pain (Mason and Scior 2004), probably resulting 
in under-diagnosing of pain in this population.

Finally, assessing and managing pain in children with IDD can be complicated 
by the effects of medication (Turk and Melzack 2001), as well as the lack of ap-
propriate pain assessment tools. Despite the increased research attention focused on 
expressive behavior related to pain in children with IDD (Carter et al. 2002; Dono-
van 2002; Fanurik et al. 1999; Oberlander and O’Donnell 2001; Stallard et al. 2001; 
Stallard et al. 2002a), research on this topic is still scarce and there are, but few pain 
assessment scales available for use in this specific population.

10 Pain
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Existing Pain Scales

Several scales for pain assessment in children with IDD have been developed, the 
majority over recent years. The following scales are listed chronologically.

1. The Evaluation Scale for Pain in Cerebral Palsy ( ESPCP; Giusiano et al. 1995)

The ESPCP consists of 22 items of pain behaviors derived from physicians’ reports 
of cues considered to be indicative of pain during medical examination. The items 
included various facial expressions: crying, movements, and posture (increase in 
muscular tone and/or involuntary movements, analgesic postures); protective reac-
tions (movement toward painful areas), and social behaviors (e.g., reduced interest 
in surroundings). Although there appears to be a common set of pain behaviors in 
children with cerebral palsy and severe intellectual disabilities, the importance of 
the different items in determining pain is dependent on the individual’s level of 
development.

Using the ESPCP, Collignon et al. (1997) developed a ten-item observational 
scale to evaluate pain and facilitate therapeutic decision making in children with 
severe handicaps and adults with CP. Collignon and Giusiano (2001) then further 
developed the tool to better fit an adolescent population with IDD. These research-
ers investigated pain behaviors in 100 individuals, ranging in age from 2 to 33 years 
(mean 16 years), with multiple physical disabilities and profound IDD and without 
speech or any means of communication ability through symbols. Pain could only be 
detected by observing global behavioral changes, rather than by the presence of a 
single sign. In addition, each combination of disabilities appeared to evoke a specif-
ic set of behaviors. For instance, behaviors associated with the voluntary protection 
of painful areas were more likely to occur in individuals with a lesser degree of mo-
tor impairment. This tool was not investigated further for psychometric properties.

2. The Noncommunicating Children’s Pain Checklist ( NCCPC; Breau et al. 2000)

The collection of pain items for this scale was initiated by McGrath and associates 
(McGrath et al. 1998). This group of researchers interviewed 20 parents or caregiv-
ers of cognitively impaired children, ranging in age from 6 to 29 years, regarding 
cues they considered to be indicative of pain in their children. The interviews in-
cluded instances of short, sharp pain, such as needle pain, as well as long-lasting 
pain, such as headache or injury. A list of 31 cues was elicited. While specific be-
haviors often differed from one child to another, classes of behaviors (vocal, eating/
sleeping, social/personality, facial expressions, body and limbs activity, and physi-
ological reactions) were common to almost all children.

The NCCPC was developed from this initial study (Breau et al. 2000). It was 
comprised of 30 items and was to be tested in a home setting. Parents and caregivers 
assessed whether the pain cues were “present” or “absent” in four situations: acute 
pain, long-term pain, a nonpainful but distressing situation, and a nonpainful, calm 
situation. On the average, more than four times as many pain cues were present in 
painful situations than in calm (no-pain) situations. The total number of present 
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cues did not differ between painful and distressed states, but scores for the “eating/
sleeping” and “body/limb” subscales were higher during acute pain than during 
distress.

A second version of the NCCPC checklist, the NCCPC-PV (PV = Postopera-
tive Version), was evaluated in a postoperative setting (Breau et al. 2002a). In this 
study, items related to eating and sleeping were omitted and each of the remaining 
items was scored on a four-point ordinal scale according to frequency of occur-
rence. Twenty-four children, ranging in age from 3 to 19 years, were each observed 
by one of their caregivers and one of the researchers for 10 min both before and af-
ter surgery. When available, nurses also provided their assessments. Each observer 
completed the NCCPC-PV independently in addition to giving a global rating of the 
intensity of the child’s pain using a VAS. The NCCPC-PV was found to show very 
high internal consistency (Cronbach’s alpha = 0.91) and good inter-rater reliability 
(ICC 0.78–0.82). A moderate correlation (from 0.39 to 0.53) was observed preop-
eratively between scores on the NCCPC-PV and global assessments of the child’s 
pain through the VAS. A score of 11 on the NCCPC-PV provided 0.88 % sensitivity 
and 0.81 % specificity for classifying children who were rated at a moderate-severe 
level of pain on a verbal rating scale (VRS).

A third revised version of this scale, the NCCPC-R (R = revised), used ordinal 
ratings according to frequency of occurrence as above, but this time included the 
items related to eating and sleeping. This version was evaluated in home settings 
(Breau et al. 2002b). Using the NCCPC-R, 55 caregivers of 71 children with severe 
cognitive impairments, ranging in age from 3 to 18 years, conducted observations 
of their children during a time of pain and a time without pain. The NCCPC-R was 
found to have high internal consistency (Cronbach’s alpha = 0.93), as well as a mod-
erate correlation with the pain intensity ratings provided by caregivers (Pearson’s r 
= 0.46). Sensitivity (0.84) and specificity (0.77) for pain were optimized at a cut-off 
point of 7 out of a possible total score of 90.

3. The Pain Indicator for Communicatively Impaired Children ( PICIC; Stallard 
et al. 2002b)

The PICIC uses six core items to assess the expression of chronic pain in noncom-
municative children with significant IDD. A significant relationship was demon-
strated between five of the six core items and the presence and severity of pain 
(Stallard et al. 2002b). However, further research is needed before the PICIC can be 
established as a tool holding proper psychometric values.

4. The Pediatric Pain Profile ( PPP; Hunt et al. 2004)

The PPP is a 20-item behavior rating scale designed to assess pain in children with 
severe neurological and cognitive disability. The validity and reliability of the scale 
was assessed in 140 children, ranging in age from 1 to 18 years, who were unable to 
communicate through speech or augmentative communication. Parents used the PPP 
to retrospectively rate their child’s behavior when “at their best” and when in pain. 
Children were found to display significantly higher scores when in pain than in a 
nonpain situation, and their scores increased in line with global evaluations of pain.
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In order to assess inter-rater reliability, two raters concurrently observed and 
individually rated each child’s behavior. Inter-rater reliability by ICC values was 
found to range between 0.74 and 0.89. In order to assess the construct validity and 
responsiveness of the scale, the behavior of 41 children was rated before and 4 h af-
ter the administration of an analgesic. The PPP scores were found to be significantly 
higher before than after analgesic administration ( p < 0.001). As part of this pro-
cess, the behavior of 30 children was rated before and 5 days after surgery. Internal 
consistency ranged from 0.75 to 0.89 (Cronbach’s alpha), and sensitivity (1.00) and 
specificity (0.91) were optimized at a cut-off point of 14 on a 60-point scale. Al-
though there was no significant difference between the mean preoperative and post-
operative scores, the highest PPP score occurred in the first 24 h after surgery in 14 
(47 %) children. Yet, the authors claim that the PPP should be considered as reliable 
and valid and suggest that it has potential for both clinical and research purposes.

Despite such claims, it seems that more rigorous psychometric properties need to 
be established for the PPP and that further research is required in order to evaluate 
the acceptability, feasibility, and usefulness of the PPP as a tool in clinical settings 
for children with severe to profound neurological and cognitive disabilities. Further 
validation as an evaluative tool is also required. Finally, it has yet to be determined 
whether the PPP is also useful for pain assessment in adults with similar degrees of 
disability (Hunt et al. 2004).

5. The Body Posture Pain Scale

A new scale recently developed (Zabalia et al. 2014) which looks at body postures 
of children aged 6–16. Despite the fact that this scale was specifically developed for 
children with sickle cell disease (SCD), this self-report pain scale needs further de-
velopment but might be found useful in achieving valid pain reports from children 
with chronic diseases.

The Use of Proxy Observer

Although self-report of pain and symptoms is always preferable, that option is not 
available for many children with IDD. While it is possible for some children with 
neurological and cognitive impairment to use certain forms of self-report (Fanurik 
et al. 1998; Ferrell et al. 1995; Parmelee 1996), those unable to report their pain must 
remain dependent on their caregivers’ observational skills. Due to the cognitive and 
communication difficulties presented by children with IDD, a designated external 
evaluator is usually assigned to perform the assessment. This person should have 
close knowledge of the observed child and is termed a proxy observer. When com-
munication is difficult, assumptions by health care professionals about the meaning 
of any individual’s painful experience should be made with caution. Since expres-
sion of pain reflects a complex mixture of physical and emotional states, coping 
style, and family and cultural expectations, it can be misinterpreted by health care 
professionals (American Academy of Pediatrics and American Pain Society 2001).

Past reports on the use of proxy observers in regards to abstract concepts, such 
as quality of life, have been contradictory. Some studies found that relatives and 
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clinicians have a tendency to underestimate the well-being of the child with IDD 
(Britto et al. 2004; Ennett et al. 1991), while others showed that caregiver ratings 
were significantly higher than the ratings of the child with IDD (Schwartz and Rabi-
novitz 2003). Still others found substantial positive correlations between the two 
ratings and no significant difference between self-reports of children with IDD and 
caregiver reports (Stancliffe 1999). When pain reports are in question, recent stud-
ies have shown that caregivers’ reports provided the best alternative for self-reports 
in research aimed at understanding and alleviating pain of children with IDD (Breau 
et al. 2004). When a group of children with IDD with good communication abilities 
was investigated the use of caregivers as proxy observers of pain experience has 
been found to correspond with the reports made by the children experiencing pain 
themselves, both in regards to acute pain (Schneider and LoBiondo Wood 1992) and 
long-lasting pain (Miller 1996). Therefore, most of the existing evidence suggests 
that the translation of health-related nonverbal communication by proxy observers 
familiar with the patient does accurately reflect and facilitate the monitoring of 
health problems and pain in this population.

Management of Pain in Children with IDD

The lack of proper management of pain in children with IDD can be explained by 
several factors. This uncertainty is partly due to the scarcity of pharmacological 
studies, which limits understanding of the pharmacodynamics of analgesic medica-
tion in this group of clients. The optimal treatment in these patients is mostly expe-
rienced-based. The clinician taking care of the child with IDD must make decisions 
on type and dosage of analgesia without clear knowledge of the impact of those 
drugs on their patients, as well as the mutual effects several drugs taken together 
might achieve. This lack of knowledge extends among the range of health profes-
sionals who work with people with dementia, including nurses and pharmacists. It 
is likely that this results in both undertreatment and overtreatment. Efficacy studies 
of analgesics in children with IDD are challenging but feasible and there is an urgent 
need for more research in this area. The low dosage of pain medication seems to 
occur consistently in residential, nursing home, and hospital care (Closs et al. 2004).

Point to Consider When Managing Pain in Children with IDD

Assessment

• Use a standardized tool to assess pain intensity (the list of existing scales is re-
ported in the previous part of this chapter).

• In some cases, a very simple communication board can be used as a way to un-
derstand the child’s pain experience.

• Ask family or usual caregivers as to whether the child’s current behavior 
(e.g., crying out, restlessness, agitation or withdrawal) is different from their 
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customary behavior—this change in behavior may signal pain, and most caregiv-
ers can decipher these signs and are able to know when the child is in pain.

• Integrating a multiprofessional team experienced in pain management and chil-
dren with IDD could help in managing a holistic view of the child’s condition 
and therapeutic needs, and applying the best suited pain management.

Applying Medication

• Changes to rule out other causes. Coexisting medical conditions must be con-
sidered—verify that none of the existing medical conditions and the medication 
taken by the child do not collide.

• Other comorbidities such as constipation, lack of appetite, insomnia, and depres-
sion must be considered before administering the child’s pain management.

• Medications should be individually tailored and dosage should be carefully con-
sidered—administer low-level painkillers in low dosage and gradually increase. 
If not effective, change the medication you are using, to slightly more potent 
ones.

• If pain is suspected, consider a time-limited trial of an appropriate type and dose 
of an analgesic agent. Thoroughly investigate behavioral changes and change 
medication appropriately.

Suggesting Alternative Intervention

• Different, nonpharmaceutical interventions can be applied if medication is not 
advised. Such interventions can include physical intervention such as:

− isotonic strengthening exercises, aerobic exercise and other exercise accord-
ing to the child’s cognitive, communicative and physical abilities

− Transcutaneous electrical nerve stimulation (TENS) should be considered for 
the effective management of persistent pain.

− Cold or hot packs can be tried as local pain relief techniques.
− Massage therapy might be found effective in reducing muscle tone, thereby 

effecting high muscle tone, when it is the cause for pain experienced by the 
child.

− Snoezelen (a multisensory environment) intervention has been found effec-
tive in individuals with chronic pain (Schofield et al. 1998; Schofield 1996)

− In other populations, chiropractic care was found effective in reducing mus-
culoskeletal (Kopansky-Giles et al. 2014).

− Music was found as a destructor which relaxes the listener, reduces anxiety 
as well as his subjective perception of pain. Music which the child is familiar 
with might reduce the child suffering while experiencing pain (Guéguen and 
Jacob 2014).

− Some evidence exist to the efficiency of Shiatsu and Acupressure as benefi-
cial for alleviating pain in different populations (Robinson et al. 2011).
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Follow Up

• If possible use self-report and observational pain measures to evaluate the pain 
before and after administering the analgesic.

• The constant collection of accurate and valid clinical data (appropriate to the 
child’s condition and abilities) and the collaboration between caregivers and 
medical team will provide a good basis for continuous quality management.

• Ensure family/caregivers/health care providers are informed before initiating 
change in medication and make sure to get proper reports from staff members 
involved in caring for the child regarding any changes in behavior.

Conclusions

For many years, clinicians did not fully grasp the phenomenon of pain behavior 
assessment and management in children with IDD. Without a substantial knowl-
edge base, practitioners were left to rely on their own subjective judgments. These 
were fraught with inconsistencies and personal biases, which typically led to under 
treatment of pain. Now that the old “myths” have been refuted by solid research 
data (Schechter 1989; Schechter et al. 1993), it becomes obvious that practitioners 
should provide care that reflects current advancement of knowledge in the field. 
Poor assessment and management of pain in children with IDD could be overcome 
through better education on specific aspects of pain management and through more 
effective facilitation of pain assessment. It has long been established that inaccurate 
beliefs and poor knowledge and training of staff and management in long-term care 
are important barriers to high-quality care. Guidelines for the assessment and treat-
ment of pain are being published to educate and direct the health care professionals 
(Agency for Health Care Policy and Research 1992; American Pain Society 1992; 
Berde et al. 1990; Zeltzer et al. 1990), and these must be implemented in everyday 
practice.

It is, therefore, imperative that each individual caregiver feel the personal respon-
sibility to attend to and alleviate symptoms of pain and distress. This would include 
the careful assessment of pain and ongoing management to assure that discomfort 
is minimal. With new scientific data available, including the body of knowledge 
gathered and developed within the current investigation, both scientific and ethical 
standards demand that the under treatment of pain be rejected as substandard prac-
tice for children with IDD at all ages and at all levels of IDD.

Perspective Toward Future Research

In past years, the clinical and academic milieus have progressed beyond the tra-
ditional understanding that the absence of verbalized complaints of pain do not 
equate to the absence of pain. The health care professional now recognizes the 
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strong influence that physical limitations, life experiences, level of education and 
cognitive status has on patients’ ability to clearly report and accurately describe 
their pain experiences.

Education of health personnel in regards to IDD, pain in children with IDD with 
emphasis on improved competency in distinguishing pain behaviors from other be-
havioral symptoms are crucial at this point (Tousignant-Laflamme et al. 2012).

Further research is warranted in order to identify more characteristics of pain 
behavior in this population, which in turn could be used in diagnostic profiles or 
clinical diagnosis of pain in children with IDD. This could be especially relevant 
in children with profound and severe levels of IDD, where common ways of com-
munication are almost completely absent. This group of clients also presents mul-
tiple medical conditions and possible sources of pain, which can result in delays 
in identifying the current cause of pain, causing untreated illness and suffering for 
the child with IDD. Despite progress in the last years in the assessment of pain for 
children with IDD, many with IDD are receiving a multitude of drugs, and therefore 
clinicians are still afraid to overdose the child with IDD, suspected of pain, thereby 
preventing proper care adapted to his suffering. Further work is needed to construct 
appropriate guidelines for the assessment and management of pain in children with 
IDD, with the aim of reducing their pain and improving their quality of life.
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Introduction

Intellectual disability (ID) is defined as any significant limitation in mental-intel-
lectual function and impairments in adaptive behavior (skills of daily living) estab-
lished before the age of 18 years. According to Sparrow and Cicchetti (1985), in 
order to have a global view of the disease, intellectual functioning should be evalu-
ated in the fields of communication, daily living, social and motor skills.

Despite the fact that people with ID have rather heterogeneous motor behavior 
(Cleaver et al. 2009), it would be quite safe to state that they are in general slower 
and more “clumsy,” and they tend to require more time during motor learning pro-
cesses compared to their nondisabled counterparts (Davis and Van Emmerik 1995). 
Studies indicated that children with ID are retarded by 2–4 years in most motor 
tasks (Rarick et al. 1970). This could be attributed to environmental, maturational, 
and learning factors. Furthermore, the intelligence level or mental age is related to 
the motor proficiency of people with ID, probably due to the cognitive demands or 
complexity of the task (Groden 1969; Kioumourtzoglou et al. 1994). Hence, fine 
and gross motor problems are endemic among persons with ID and are related to 
their behavior.

Gait and balance represent two of the most important human motor capacities 
required for mobility. Any impairment on the development of these motor skills 
reduces the level of independence and increases the need for permanent support to 
perform daily activities. Proficiency on these tasks drastically determines the qual-
ity of life of an individual, as they are necessary in numerous household and every-
day tasks. Therefore, the documentation of such deficits along with their possible 
causes is very important.
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Both gait and balance require efficiency, endurance and spatiotemporal accu-
racy. They belong to the basic gross motor skills that every person should attain 
during the first years of development. This might be hindered by the presence of 
ID, regardless whether there is a direct motor debility or not. In many occasions, 
physical activity is not reduced by the intellectual disorder per se, but due to envi-
ronmental reasons and the attitude of the individual.

Besides, the maintenance of balance and normal gait is not only mediated by 
complex neural pathways but might also be affected by multiple skeletomuscu-
lar, behavioral, or metabolic causes. Physiological deviation in any of these factors 
results in a disadvantage for performance, reduced independence, tendency to im-
mobility, and contributes to the final clinical picture (Janicki and Jacobson 1986; 
Kapell et al. 1998). For this reason limitations in mobility, reflected in gait and bal-
ance deficits, may be common in people with ID, ranging from 3 to 63 % depending 
on the sample characteristics (prevalence of other disabilities, age, gender, level of 
ID, etc.) and the definition of mobility vs. impaired mobility (Cleaver et al. 2009).

This chapter focuses on the basic motor skills of gait and balance and covers 
definitions, important issues, prevalence, causes, and interventions related to im-
paired motor function.

Physical Fitness and Motor Deficits Related to Gait and Balance

Muscle coordination, strength and power, as well as physical fitness in general are 
some important factors that affect gait and balance. There is a significant body of 
literature related to these issues regarding persons with ID, which is presented be-
low.

Physical Fitness

Physical fitness is important to promote health and well-being of persons with ID 
(Fernhall et al. 1988). There are numerous studies showing that people with ID 
demonstrate physical fitness deficit compared nonsymptomatic peers. In a 13-year 
follow-up study, it was shown that physical fitness comprised of cardiovascular en-
durance, muscular strength, muscular endurance, flexibility, and body composition 
measurements, was lower in adults with ID compared to people without disability, 
and the rate of the decline in fitness through the ageing process was greater in 
people with ID (Graham and Reid 2000). Even elite athletes with ID may perform 
worse than age-matched university students in terms of balance, strength, speed, 
and aerobic fitness (Van De Vliet et al. 2006). Regarding aerobic fitness, people 
with ID also show limited capacity (Fernhall 1993; Fernhall et al. 1996a; Fernhall 
et al. 1998; Pitetti and Fernhall 1997; Pitetti et al. 2001; Yanardag et al. 2013).

Reduced physical fitness has been shown in children with ID as well. In 
younger ages, children (8–10 years old), early adolescents (11–14 years old), and 
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late adolescents (15–18 years old) with ID demonstrate lower aerobic capacity 
than age-matched counterparts without ID and this difference increased gradually 
with age (Pitetti et al. 2001). Young women with ID (mean age: 22.2 years old), 
compared to age-matched peers without ID (mean age: 23.2 years old), had sig-
nificantly lower fitness level in terms of balance, cardiovascular and muscular 
endurance (Yanardag et al. 2013).

Coordination

In general, people with ID demonstrate deficits in motor performance compared to 
the age-matched counterparts. These deficits are linked to coordination and muscle 
activation patterns during movement which are different in persons with ID (Cues-
ta-Vargas and González-Sánchez 2013; Lotan et al. 2009; Van De Vliet et al. 2006; 
Zafeiridis et al. 2010). The extent of deficits in motor performance depends on the 
severity of the disease (Vuijk et al. 2010).

It has been previously shown that the presence of even mild ID results in fine 
and gross motor control deficits (Carmeli et al. 2008), “clumsiness,” reduced coor-
dination on the upper extremities (Arnold et al. 2005; Latash et al. 2002) and poor 
hand-eye coordination (Carmeli et al. 2008). There are also indications which sug-
gest that with increasing severity of ID, these deficits would only be exacerbated 
(Carmeli et al. 2008).

Compared to persons without ID, they have longer decision and movement times 
(Baumeister and Kellas 1968; Wade et al. 1978). Several studies have shown that 
people with ID require longer periods to process and respond to a sensory input 
(Brewer and Smith 1990; Carmeli et al. 2008; Inui et al. 1995; LeClair et al. 1993).

Another typical characteristic of persons with ID is the increased intraindividual 
variability (Bruininks 1974; Dobbins and Rarick 1977; Inui et al. 1995; Parker and 
Bronks 1980; Rarick 1973) and the in accuracy in precision (Brewer and Smith 1990; 
Carmeli et al. 2008; Shinkfield et al. 1997; Sparrow and Day 2002) when reproduc-
ing a movement. These issues are related to inadequate coordination, which is linked 
to difficulties in manual dexterity (Vuijk et al. 2010) and poor skill performance in 
general (Horvat et al. 2012; Skowronski et al. 2009). The increased variability is 
reflected in neuromuscular activation as well, as revealed from electromyographic 
recordings that appear more variable in persons with ID (Davis et al. 1991).

Muscle Strength and Power

Low physical activity may lead to sarcopenia, decrease in muscle strength and in-
creased risk for falling (Carmeli et al. 2012b). In older people, sarcopenia is a good 
predictor for risk of falls, hospitalizations, decreased quality of life and mortality 
(Fielding et al. 2011). In general, muscle strength is assumed to be an important 
factor that may contribute to balance (Wolfson et al. 1995). This is supported by 
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findings showing that muscle weakness correlates with impaired balance control 
and greater risk of falls in elderly people (Bhatt et al. 2011). Furthermore, rapid leg 
movements, which require adequate amounts of power (strength and speed), are 
crucial in prohibiting falls, when an external perturbation occurs. Thus, strength and 
power are two components crucial for balance maintenance.

According to the literature, muscle strength and power are reduced in people 
with ID when compared with nondisabled peers (Angelopoulou et al. 1999; Carmeli 
et al. 2002a; Carmeli et al. 2013; Pitetti et al. 1992). Moreover, muscle strength does 
not improve significantly between the ages of 10 and 17 in the presence of ID, and 
this could be a limiting factor for the endurance, as measured by maximum oxygen 
uptake in people with ID (Fernhall and Pitetti 2000; Pitetti and Fernhall 1997).

Carmeli et al. (2002a) and Angelopoulou et al. (1999) state that intellectually 
disabled adults with Down syndrome present inferior performance in knee 
isokinetic force compared to nondisabled age-matched adults. Besides, the presence 
of ID within the group of people with Down syndrome revealed resulted in fur-
ther deterioration in torque output (Angelopoulou et al. 1999), indicating the strong 
effect the ID may have on force production. For the same muscle group, Pitetti et al. 
(1992) have shown that adults with Down syndrome and without ID achieve higher 
forces than adult with Down syndrome and ID, which reinforces the relationship 
between the presence of ID and strength. Similar strength deficits in people with ID, 
when compared to nonsymptomatic age-matched peers, have been also indicated 
in hand grip isometric force (Carmeli et al. 2013), and elbow flexors (Pitetti et al. 
1992). This deficit in muscle force is probably due to a low level of physical activity 
(Carmeli et al. 2012c).

Along similar lines, muscle power, as tested with the Wingate test, in people 
with ID is reduced (Croce et al. 1996; Horvat et al. 1999; Horvat et al. 1997). Fur-
thermore, jumping ability, which is directly related to power output, is also reduced 
in people with ID. More particularly, standing long-jump distance (Guidetti et al. 
2010; Skowronski et al. 2009), squat jump height (Hassani et al. 2013), and counter-
movement jump height (Hassani et al. 2014) are reduced in individuals with ID. 
This deficit in power output could be attributed to lack of stiffness regulation and 
to deficits in strength, and to impaired learning, coordination, and neuromuscular 
activation (Hassani et al. 2013; Hassani et al. 2014; Skowronski et al. 2009).

In elderly people, reduced strength of the upper limbs could be related to the 
presence of adverse health outcomes, and to reduced participation in activities of 
daily living (Sayer et al. 2006). Previous studies in older adults have shown that 
decreased lower or upper limb muscle strength is associated with balance con-
trol (Lin and Woollacott 2005; Wennie Huang et al. 2010). Therefore, there are 
extrinsic (environmental) and intrinsic (balance control) factors related to falls 
due to muscle weakness (Jerome et al. 2000). More specifically, when control-
ling for age, strength is the best predictor for static balance (Lin and Woollacott 
2005). Additionally, tests regarding physical performance can at best predict the 
onset of attenuation in activities of daily living, including gait and balance control 
(Wennie Huang et al. 2010).
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However, little is known about the relationship between strength and balance in 
individuals with ID (Carmeli et al. 2003; Carmeli et al. 2002b; Fernhall 1993). In a 
recent study, a similar relationship, as with nondisabled adults, has been observed 
for the upper limb muscles in patients with ID (Carmeli et al. 2013). More particu-
larly, performance in hand-grip strength test was correlated with body sway rate 
(Carmeli et al. 2013). This also indicates that strength decline is not limited to the 
lower limb muscles that contribute to balance maintenance, but instead a universal 
decline in strength might have occurred (Stenholm et al. 2012).

On the other hand, and as suggested by Carmeli et al. (2013), the cause and ef-
fect could be reversed, i.e., balance decrease might have result in reduced functional 
ability, social isolation, physical inactivity and deterioration in force output. How-
ever, strength deficits, which start approximately during the fifth decade of life, 
precede the decline in balance, which occurs later in life, when the sensory input 
(vision, proprioception, and vestibular system) is more profoundly affected.

Gait

Although walking is an apparently simple and natural task, it requires unique and 
complex motor behavior to propel the body forward, maintaining balance, and 
adapting constantly to the environment (i.e., obstacle avoidance, perturbations, and 
ground surface irregularities). It also includes maneuvers that are required to avoid 
an obstacle, to climb stairs, to walk uphill or downhill, to change directions, etc. 
This is achieved by an advanced level of cooperation between the sensory (vision, 
proprioception and vestibular input) and motor systems, under the supervision and 
influence of numerous supraspinal and spinal centers.

Walking in particular, is one of the most common activities performed among 
people with ID (Draheim et al. 2002b) and represents their primary mode of trans-
portation (Draheim 2006). It also represents one of the most frequently used motor 
skills in endurance training interventions for physically active individuals with ID 
(Stanish and Draheim 2005; Temple and Walkley 2003). Furthermore, many em-
ployment tasks performed by people with ID are often physical in nature, and part 
of them involve elevated levels of walking during the workday (Draheim 2006).

As mentioned above, people with ID have decreased performance in movement 
accuracy, reaction time, and speed of movement. Under these constraints they pro-
duce gait patterns that may differ from the ones of people without ID or any other 
neuromuscular or musculoskeletal disorder. On the other hand, deviations from 
typical gait patters in people with ID may be attributed to symptoms that coexist 
with the disease, such as hypotonia (Croce et al. 1996; Horvat et al. 2003), muscle 
strength deficits (Pitetti et al. 1992), impairments in the function of the cerebellum 
(Pinter et al. 2001), joint laxity (Livingstone and Hirst 1986), and reduced plantar 
flexion moments (Cioni et al. 2001; Cipriani et al. 2012; Ulrich et al. 2004).

As far as it concerns the walking ability of persons with ID, the vast majority of 
the body of research investigated children with Down syndrome. The only study 
that compared people with ID and controls is the one from Sparrow et al. (1998), 
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which showed that adults (24–48 years old) with ID demonstrated increased ca-
dence compared to adults without ID, and furthermore, the females in the ID group 
had shorter stride length when compared to the females of the control group (Spar-
row et al. 1998).

Similar findings have been observed in studies that involved people with Down 
syndrome. It has been shown that they walk slower, with higher cadence, shorter 
step length, wider base of stance width and longer double support phase (Cioni et al. 
2001; Galli et al. 2008a; Kubo and Ulrich 2006a; Kubo and Ulrich 2006b; Parker 
and Bronks 1980; Parker et al. 1986; Smith et al. 2007; Smith and Ulrich 2008; 
Ulrich et al. 2004; Virji-Babul and Brown 2004). The reduced walking speed is also 
reflected in the decreased ground reaction forces during the push off phase (Cioni 
et al. 2001; Galli et al. 2008a; Kubo and Ulrich 2006a; Smith et al. 2007; Smith 
and Ulrich 2008). Furthermore, persons with Down syndrome show increased head 
movement and increased variability in step length, base of stance width and kine-
matic patterns (Parker and Bronks 1980).

In addition, children and adults with Down syndrome demonstrate a general pic-
ture of walking characterized by reduced stability, as reflected by displacements of 
their center of mass (Agiovlasitis et al. 2009a; Black et al. 2007; Buzzi and Ulrich 
2004; Kubo and Ulrich 2006a; Kubo and Ulrich 2006b; Parker and Bronks 1980; 
Smith and Ulrich 2008). More specifically, the reduced stability shown in adults 
with Down syndrome is documented by the increased variability in the base of 
stance width and step length (Agiovlasitis et al. 2009a; Smith and Ulrich 2008), 
by the increased mediolateral variability of the center of mass, and by the higher 
mediolateral range of motion of the center of mass (Agiovlasitis et al. 2009a; Buzzi 
et al. 2002; Kubo and Ulrich 2006a; Kubo and Ulrich 2006b), especially at higher 
walking speeds (Agiovlasitis et al. 2009a). Similar findings and conclusions have 
also been shown in studies investigating children with ID during walking (Buzzi 
and Ulrich 2004; Kubo and Ulrich 2006a; Kubo and Ulrich 2006b).

When increasing walking speed, step length increases and step time decreases 
in people with (Agiovlasitis et al. 2009a) and without ID (Õunpuu 1994). How-
ever, the significantly higher increase in mediolateral variability of the center 
of mass as a function of walking speed that is observed in individuals with ID 
compared to asymptomatic peers, is not always compensated by an increase in 
base of stance width (Smith and Ulrich 2008). Especially in younger people, an 
increase in walking speed is accompanied by a reduction in step duration as well 
(Agiovlasitis et al. 2009a).

Interestingly, at higher speeds the vertical displacement of the center of mass 
stops increasing with speed in people with Down syndrome after a certain thresh-
old, in contrast with people without Down syndrome, who show further increase 
at similar walking speeds (Agiovlasitis et al. 2009a). This indicates that movement 
is reorganized for persons with ID at a lower speed threshold, probably to antici-
pate for the transition from walking to running (Farley and Ferris 1998), which is 
affected in people with ID (Agiovlasitis et al. 2008).

The investigation of perturbed gait, during obstacle crossing or stair climbing is 
important to understand the mechanisms of increased falling rates in people with 



11 Gait and Balance 323

ID. It seems that persons with ID use different anticipation adjustments and strate-
gies to step over an obstacle. More particularly, the selected strategy to cross the 
obstacle varies from trial to trial (Virji-Babul and Brown 2004) and there is often 
hesitation prior to obstacle crossing. Furthermore, they need more time to antici-
pate the obstacle (Smith and Ulrich 2008; Sparrow et al. 1998; Wu et al. 2008) and 
therefore, as early as three steps before the obstacle, they may increase the base of 
stance width and reduce walking speed, cadence, and step length (Wu et al. 2008). 
Regarding the distance of the foot from the obstacle Smith and Ulrich (2008) re-
ported a decrease in people with Down syndrome which makes obstacle crossing 
more dangerous for tripping. In contrast, Sparrow et al. (1998) revealed an increase 
in the distance of the foot from the obstacle which provides a larger safety margin.

Energy Cost

In the general population, there are several gait patterns which could result in in-
creased energy cost. For instance, fluctuations in braking and propulsion forces, as 
captured by the anterior–posterior velocity of the center of mass during walking, 
reflect an increased energy cost (Farley and Ferris 1998). Other indications for an 
increased metabolic cost are increased mediolateral displacement of the center of 
mass (Donelan et al. 2001; Donelan et al. 2004; Kuo 2007), greater variability in 
base of stance width, higher step frequency, and shorter step duration (Dean et al. 
2007; Doke et al. 2005; Donelan et al. 2001; Donelan et al. 2002a; Donelan et al. 
2002b; Donelan et al. 2004; Kuo 2007).

With the exception of the anterior–posterior velocity of the center of mass (Ag-
iovlasitis et al. 2009a), all of the above parameters are affected in people with ID 
(Agiovlasitis et al. 2009a; Kubo and Ulrich 2006a; Parker and Bronks 1980; Smith 
and Ulrich 2008; Ulrich et al. 2004). Therefore, such changes in the gait pattern do 
not only have the potential to reduce stability, but also increase energy cost (Ag-
iovlasitis et al. 2009a; Agiovlasitis et al. 2009b; Buzzi and Ulrich 2004; Kubo and 
Ulrich 2006a; Ohwada et al. 2005; Ulrich et al. 2004).

As suggested and speculated on in previous studies (Cioni et al. 2001; Parker and 
Bronks 1980; Ulrich et al. 2004), it has been shown that people with ID consumed 
15–38 % more oxygen than adults without ID for a certain walking speed on a 
treadmill (Agiovlasitis et al. 2009b). Similar findings were obtained in over-ground 
walking (Agiovlasitis et al. 2011) and when accounting for step frequency instead 
of gait speed (i.e., for a given step frequency, persons with ID showed higher energy 
expenditure than those without ID) (Agiovlasitis et al. 2012). These findings have 
important implications in the selection of the intensity of exercise, and suggests that 
it should be adapted to the requirements of the disability (Agiovlasitis et al. 2012; 
Agiovlasitis et al. 2009b).

A possible mechanism that could contribute to the increased energy cost during 
gait is the increased level of antagonist co-contraction (Hassani et al. 2013; Hassani 
et al. 2014; Latash 2000; Ulrich et al. 2004). A recent study has shown that the level 
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of co-contraction of the leg muscle, especially during the swing phase, is increased 
during gait in people with Down syndrome (Gontijo et al. 2008). As a result, they 
adopt a stiffer gait pattern, with reduced range of motion and the hip and knee joints 
are more flexed through the gait cycle (Galli et al. 2008a; Parker and Bronks 1980; 
Parker et al. 1986; Ulrich et al. 2004). A further mechanism that contributes to 
increased energy cost is increased activation of the upper body muscles (McArdle 
et al. 2007; Winter 2005) and movement of the head (Parker and Bronks 1980) 
which reflect a compensatory response to imbalance.

All the above suggest that the energy cost increases due to adaptations of the 
neuromuscular system to compensate for instability. High energy cost in turn, might 
have adverse effects in mobility, since better endurance is required to achieve the 
same task within the same timeframe. Thus, another reason for the higher energy 
cost might be the lower aerobic fitness of people with ID (Fernhall et al. 1996b). On 
the other hand, high energy cost and the need for energy conservation, might be the 
cause for the lower walking speed observed in people with ID (Smith and Ulrich 
2008). Hence, the issues of energy cost with the level of fitness and the ability to 
walk are interconnected.

Balance

Balance is an essential motor skill which requires body awareness, fine motor con-
trol, bilateral coordination, and motor planning (Kurtz 2008). Performance in bal-
ance is determined by two basic components: static and dynamic. Static balance 
refers to the ability of a person to maintain the vertical projection of the center of 
gravity within the base of support, while the body position remains stationary. On 
the other hand, dynamic balance is the ability to maintain body equilibrium during 
movement, while the base of support changes. This definition closely associates 
dynamic balance with gait. Impaired stepping ability destabilizes the body’s center 
of mass and reduces the ability to respond to external postural perturbations during 
walking and therefore increases the risk of falling (Fasano and Bloem 2013). This 
issue, due to its importance, is covered in the next section.

In ID, balance deficits are related to age, which is influenced by the development 
of the motor reflex pathways regulating muscle tone and posture (Kokubun and 
Koike 1995). Earlier studies have shown that children with mild ID are markedly 
inferior compared to nonhandicapped children when performing one foot static bal-
ance test (Howe 1959). As analyzed below, more recent studies verify that individu-
als with ID have a significantly deteriorated balance capacity and reduced ability 
to respond to external balance perturbations (Carvalho and Almeida 2009; Dellavia 
et al. 2009; Enkelaar et al. 2012; Galli et al. 2011; Gomes and Barela 2007; Hale 
et al. 2007; Hale et al. 2009; Ko et al. 1992; Kokubun et al. 1997; Lahtinen et al. 
2007; Okuzumi et al. 1997; Rigoldi et al. 2011; Smith and Ulrich 2008; Suomi and 
Koceja 1994; Van De Vliet et al. 2006; Van Emmerik et al. 1993; Vuijk et al. 2010; 
Webber et al. 2004; Yanardag et al. 2013).
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According to Lahtinen et al. (2007) adolescents and adults with ID showed im-
paired static balance as measured by the stork stance balance test. Carvalho and 
Almeida (2009), measuring the time on seesaw of persons with Down syndrome 
21 years younger than control counterparts (i.e., 28 vs. 49 years old, respectively), 
found no difference between the groups. Similarly, people with ID (Okuzumi et al. 
1997) and Down syndrome (Galli et al. 2008b) showed decreased performance in 
the single leg stance test. Furthermore, people with ID (Hale et al. 2007) or Down 
syndrome (Smith and Ulrich 2008) scored better in Berg Balance Scale compared 
to nonsymptomatic peers.

Posturography measurements have shown that persons with ID (Dellavia et al. 
2009; Ko et al. 1992; Kokubun et al. 1997; Suomi and Koceja 1994; Van Emmerik 
et al. 1993) or Down syndrome (Dellavia et al. 2009; Galli et al. 2008b; Gomes 
and Barela 2007; Kokubun et al. 1997; Webber et al. 2004) have increased sway 
amplitude and variability when compared to controls, and their strategy to balance 
was based on shifting the body weight mediolateraly (Galli et al. 2008b; Suomi and 
Koceja 1994; Van Emmerik et al. 1993).

Comparing people with ID, Down syndrome and controls, the group with ID had 
significantly more body sway than the Down syndrome and control group, and the 
Down syndrome group differed significantly with the control group (Dellavia et al. 
2009). Furthermore, a significant correlation of the increased sway with the severity 
of the disease was observed (Suomi and Koceja 1994). In contrast with this finding, 
a more recent study has shown that the severity of the disease has a negative effect 
on static and dynamic balance in children with ID (Vuijk et al. 2010). Therefore, 
this issue remains controversial.

Rigoldi et al. (2011) tested balance ability by means of posturography in three 
different age groups with and without Down syndrome. They showed that depend-
ing on the age group, different strategies were used. More specifically, children 
with Down syndrome (9–11 years old) increased the range of motion of the center 
of pressure (COP) on the anterior–posterior and mediolateral axes and increased 
the trajectory length of the COP. Teenagers with Down syndrome (12–19 years old) 
revealed increased frequency in the anterior–posterior and mediolateral deviation 
of the COP and increased range of motion of the COP on the anterior–posterior 
axis. Finally, adults with Down syndrome (22–46 years old) demonstrated increased 
range of motion of the COP on the anterior–posterior and mediolateral axes and 
increased frequency in the deviation of the COP on the anterior–posterior axis (Ri-
goldi et al. 2011).

Regarding the importance of visual cues on balance, as revealed by the amount 
of deterioration in balance when eyes are closed (Butterworth and Cicchetti 1978), 
there is controversy in the literature. Suomi and Koceja (1994) and Webber et al. 
(2004) showed that people with ID (Suomi and Koceja 1994) or Down syndrome 
(Virji-Babul and Brown 2004) demonstrate larger increase in body sway when eyes 
were closed compared to controls. In contrast, this was not supported by Dellavia 
et al. (2009) and Gomes and Barela (2007).

Another issue that could influence balance is the increased variability in move-
ment mentioned above. More specifically, increased variability in movement 
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patterns could reflect greater responsiveness of the neural postural control system to 
produce larger and faster corrections, especially in situations of instability (England 
and Granata 2007). This adaptive process has been observed in several pathologies 
that affect movement control, with ID being one of them (Agiovlasitis et al. 2009a; 
Parker and Bronks 1980). This could be reflected by increased body sway veloc-
ity during posture observed in persons with Down syndrome (Galli et al. 2008b; 
Kokubun et al. 1997; Webber et al. 2004) or variations in muscle activation. In line 
with the latter hypothesis, a recent study has shown that ID has a significant effect 
on the muscle activation patterns during the sit-to-stand task (Cuesta-Vargas and 
González-Sánchez 2013).

Regarding dynamic balance, backward and forward translations of the support 
surface while standing on both feet, showed that persons with ID had delayed reac-
tive response (Hale et al. 2007; Hale et al. 2009). This increased latency in reflex or 
premotor response may have implications in fall prevention. The delayed response 
could be attributed to reduced physical activity (Jaffe et al. 2005), that is related to 
the inability to respond skillfully to balance perturbations. This fact in turn, could 
induce anxiety, and increased demands on cognitive attention. Another compensa-
tory mechanism that could cope the instability and improve safety is the increased 
co-contraction observed in people with ID under different circumstances when bal-
ance is challenged (Carvalho and Almeida 2009; Hassani et al. 2013; Hassani et al. 
2014; Latash 2000; Ulrich et al. 2004).

Risk of Falling

Falling is by definition connected to the ability to perform gait and balance tasks ad-
equately, with minimal physical or cognitive effort, and resisting the adverse effects 
of fatigue. Therefore, gait and balance problems are among the well-established risk 
factors for falling (Tinetti et al. 1988). It is indicative that the most common causes 
for falls in elderly with dementia are the “inadequate (use of) materials, stumbling, 
or slipping” and “gait and equilibrium disturbances” (van Dijk et al. 1993).

The risk of falling may be exacerbated in the presence of ID, especially in elderly 
people (Carmeli et al. 2002c; Hsieh et al. 2001). Adults with ID experience signifi-
cantly more falls compared to their age-matched nondisabled counterparts, and the 
increasing frequency of falling incidents appears at earlier age of life (Cox et al. 
2010; Finlayson et al. 2010; Haynes and Lockhart 2012). Furthermore, this high 
rate in falling is often accompanied with increased risk of fall-related injuries (Cox 
et al. 2010; Hale et al. 2007; Hsieh et al. 2001; Sherrard et al. 2001).

It has been reported that 25 % ( n = 952) to 34 % ( n = 114) of people with ID 
older than 18 years old (18–83 and 18–65 years of age, respectively), fell at least 
once over a period of 12 months (Cox et al. 2010; Hsieh et al. 2012). This value 
may rise to 57 % ( n = 338) if the incidence of falling is measured over a period 
of 33 months (Wagemans and Cluitmans 2006) and to 70 % ( n = 114) over a pe-
riod of 5 years (Grant et al. 2001). In a larger scale study ( n = 1370), 10 % of the 
adults with ID (40 to 79 years old) were injured due to a fall in the past 12 months 
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(Janicki et al. 2002). Other studies have shown that 20 % of the falls may require 
medical assistance and 30–58 % of the fallers are actually recurrent fallers (Hsieh 
et al. 2001; Wagemans and Cluitmans 2006). Along similar lines, a survey that 
included 700 people with ID, showed that 31 % of the external injuries were asso-
ciated with falling, and 45 % of the severe injuries were due to falling (Bray et al. 
2002). Other studies have shown that more than 50 % of the injuries that occurred 
in people with developmental disabilities were due to falls (Hsieh et al. 2001). It 
is also important to underline that the increased risk of falling is not restricted to 
elderly people exclusively, but has been shown in younger (5–29 years of age) per-
sons with ID as well (Sherrard et al. 2001).

The risk of falling and the falling rate are important issues for the quality of life 
of a person. Injuries induced by falling may have various consequences, ranging 
from slight contusion to fractures or even death (Speechley and Tinetti 1991). Frac-
tures are 1.7–3.3 times more often in individuals with ID than age-matched nons-
ymptomatic individuals (Lohiya et al. 1999; Tannenbaum et al. 1989). These find-
ings are supported by studies that showed low bone mineral density in people with 
ID (Center et al. 1998; Jaffe et al. 2005; Janicki et al. 1999; Srikanth et al. 2011).

Although aging plays an important role in the rate of falls there are many other 
factors that may influence this phenomenon. Regarding the fallers with ID multiple 
factors have been identified (Chiba et al. 2009; Cox et al. 2010; Grant et al. 2001; 
Hale et al. 2007; Hsieh et al. 2001; Hsieh et al. 2012; Wagemans and Cluitmans 
2006; Willgoss et al. 2010). Such factors, apart from age, include the presence of 
seizures, epilepsy, arthritis and paretic conditions (Chiba et al. 2009; Cox et al. 
2010; Hsieh et al. 2001; Hsieh et al. 2012; Willgoss et al. 2010), the intake of anxio-
lytics, antipsychotics, anticonvulsants, more than four medicaments and medication 
in general (Chiba et al. 2009; Cox et al. 2010; Hale et al. 2007; Hsieh et al. 2001; 
Hsieh et al. 2012; Wagemans and Cluitmans 2006), the existence of past fractures 
(Cox et al. 2010), the level of disability and mobility (Grant et al. 2001; Hale et al. 
2007; Hsieh et al. 2012; Wagemans and Cluitmans 2006; Willgoss et al. 2010), the 
existence of behavioral problems (Hale et al. 2007; Hsieh et al. 2001; Willgoss et al. 
2010), the sex (Grant et al. 2001; Hsieh et al. 2012), the place of residence (home 
or institution) (Grant et al. 2001), the context and environment of falling (Hale et al. 
2007), and the physical condition (Hale et al. 2007; Hsieh et al. 2012). Furthermore, 
fallers with ID have prominent characteristics during gait such as greater base of 
stance width, shorter step length, and lower walking speed compared to non-fallers 
with ID (Chiba et al. 2009).

The incidence of falling might be influenced by intrinsic factors, such as seizures, 
poor balance, inadequate function of optokinetic nystagmus and vestibulo-ocular 
reflexes (Costa 2011), inappropriate balance strategy (Hale et al. 2007), and extrin-
sic factors, such as slippery surfaces and use of walking aids (Hsieh et al. 2012).

The increased incidence of falling in people with ID may also be linked to signif-
icant functional deficits that are related to the disorder (Enkelaar et al. 2012). Hale 
et al. (2007) attempted to identify possible reasons for the increased risk of falling 
in people with ID, but were inconclusive. The only commonality between patients 
that tend to fall was the abnormal gait pattern (Hale et al. 2007).
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The development of dementia may play a role in the risk of falling. Dementia 
appears in elderly people and in the presence of ID the prevalence is increased 
(12–20 %) compared to the prevalence observed in the general population (5 %) 
(Lin et al. 2014). Studies have shown that when ageing is accompanied by cognitive 
impairment and dementia, the risk of falls leading to injury doubles (Jensen et al. 
2003; Tinetti et al. 1988) and increases with the severity of dementia (van Dijk et al. 
1993). Furthermore, 37 % of people with ID and dementia walk unsteadily and lose 
balance, 11 % walk with aid, and 53 % walk slowly (Lin et al. 2014).

Finally, the consumption of some drugs may increase the risk of falling. Ear-
lier studies have showed that the tendency for falling and injury risk are related to 
destructive behavior and the use of antipsychotic drugs and a history of seizures 
(Hsieh et al. 2001). Moreover, antiepileptic drugs, such as phenytoin, are also im-
plicated in adverse effects on balance (Iivanainen 1998).

Causes for Gait and Balance Deficits

Although ID is mainly a cognitive disease, it has multiple effects on motor func-
tion. Low performance in several motor skills, including gait and balance is well 
documented and has multiple intrinsic and extrinsic causes. For instance, causes for 
impaired balance could be a potential deficit in muscle strength (Pitetti et al. 1992), 
hypotonia (Croce et al. 1996; Horvat et al. 2003), and joint laxity (Livingstone and 
Hirst 1986). Beyond motor diseases that are often coherent to ID, inadequate devel-
opment of the central nervous system, the level of physical activity, and premature 
aging are some of causes which are analyzed below.

Central Nervous System Dysfunctions

People with ID need more time and effort to learn and improve a task compared 
to age-matched peers due not only to cognitive constraints, but also to possible 
impairments in the function of cerebellum (Pinter et al. 2001), which is involved 
in the process of learning, (Davis and Van Emmerik 1995; Newell 1997). Another 
possible mechanism leading to such motor deficits could damage in the integrity of 
the corticospinal tract and changes in morphometry of the frontal and paretial cortex 
that have been detected in people with ID (Haier et al. 2004; Yu et al. 2008).

Regarding the balance deficits observed in individuals with ID a possible mecha-
nism that may contribute to this could be suboptimal function of the vestibulocere-
bellum (Pritchard and Alloway 2007). In support to this hypothesis, cerebellum dys-
functions have been detected in patients with Down syndrome (Pinter et al. 2001).

Abnormal function of the central nervous system, related to the motor output, 
has been shown examining issues of laterality. More specifically, unilateral limb 
dominance is a typical indication of the specialization of brain hemispheres to per-
form certain tasks (Nebes 1990; Sperry 1990). People with ID have difficulties 
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discriminating between left and right sides and do not show a preference for one 
side (Arnold et al. 2005; Carmeli et al. 2008). Hence, there are indications that no 
interhemispheric specialization has taken place yet, reflecting a motor development 
setback (Carmeli et al. 2008). These observations document how closely cogni-
tive and motor responses are linked and reveals that there might be an interaction 
between them.

Low Level of Physical Activity

There is evidence that balance ability may deteriorate due to inactivity. More specif-
ically, a comparison between physically active and inactive adults with ID, showed 
superior balance skills in the active group (Guidetti et al. 2010). Therefore, the low-
er performance in movement skills in general could be, at least partially, attributed 
to a less physically active life-style (Horvat and Franklin 2001). It has been reported 
that of 17.5–33 % of persons with ID participate in physical activities five or more 
times a week and although these are apparently high percentages, they are probably 
overestimates (Stanish et al. 2006). On the other hand, there are several reports 
that indicate a high prevalence of low level of physical activity for adults with ID 
residing in community settings (Draheim et al. 2002b; Hall and Thomas 2008; Stan-
ish and Draheim 2005), and on some occasions this prevalence is higher than the 
general population (Temple and Walkley 2003). In general, findings on this issue 
are mixed, with studies indicating that persons with ID have either lower, similar, 
or higher physical activity levels than peers without disabilities (Frey et al. 2008).

The reasons for reduced physical activity could be related to fewer opportuni-
ties to practice motor skills or even to the over-protectiveness of parents, friends, 
relatives, and the surrounding environment in general. All these environmental fac-
tors should be considered for people with ID as well. Other possible drawbacks to 
participation in regular physical activity are the sedentary lifestyle, low motivation, 
and other psychological and physiological factors (Lotan et al. 2009), as well as the 
limited opportunities to participate in physical activities that are available to their 
peers without ID (Horvat and Franklin 2001).

Particularly for elderly people with ID, low level of physical fitness results in 
premature loss of functioning and health problems (Hilgenkamp et al. 2012). Due 
to the low physical fitness, there is evidence of enhanced predisposition to develop-
ment of psychiatric problems (Day and Jancar 1994; Nottestad and Linaker 1999), 
osteoporosis (Center et al. 1998; Jaffe et al. 2005; Janicki et al. 1999; Srikanth et al. 
2011), thyroid disorders, cardiovascular diseases (Draheim 2006), various forms of 
sensory impairment (Kapell et al. 1998), and early onset of dementia (Janicki and 
Dalton 2000). In addition, there are several common age-related chronic diseases, 
such as obesity, hypertension, osteoporosis, diabetes, arthritis, and constipation that 
also contribute to social isolation.

Considering the above it is not hard to understand that elderly individuals (with 
or without ID) have difficulties getting involved in some physical activities. This 
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limitation in engagement in exercise- and health-related behaviors, may lead to fur-
ther deconditioning, functional decline and morbidity (Ashman and Suttie 1996).

On the other hand, a low level of physical activity has numerous consequences 
for health. Several symptoms have been identified in people with ID, as also found 
in the general population, such as hyperlipidaemia (Draheim et al. 2002a; Draheim 
et al. 2002b; Draheim et al. 2003; Rimmer et al. 1994; Yanardag et al. 2013), hy-
pertension (Draheim et al. 2002a; Draheim et al. 2002b, 2003; Rimmer et al. 1994), 
overweight and obesity (Draheim et al. 2002a; Draheim et al. 2002b, 2003; Hor-
vat and Franklin 2001; Pitetti et al. 2001; Rimmer and Yamaki 2006; Stanish and 
Draheim 2006; Yanardag et al. 2013). The symptoms that occur more frequently in 
people with ID could be related to the level of physical activity and could explain 
why they have higher prevalence in cardiovascular diseases (Draheim 2006).

The former hypothesis is supported by findings showing that physically active 
athletes that participated in Special Olympics have lower systolic and diastolic 
blood pressure, triglycerides, and fasting insulin than others who were not physi-
cally active (Draheim et al. 2003). On the other hand, there are studies which show 
no significant differences between people with ID that walk less than 5000 steps per 
day and more than 10,000 steps per day, in terms of blood pressure, body composi-
tion, body mass, and abdominal fat (Stanish and Draheim 2006).

It has to be underlined though that the findings of the above studies are based on 
cross-sectional studies. This means that in the study of Draheim et al. (2003), the 
Special Olympic athletes with ID could have been predisposed to be healthier and in 
the study of Stanish and Draheim (2006), the group that walked more steps per day 
could have been overweight or obese people with ID that were involved in endur-
ance training for weight loss. Therefore, more longitudinal studies are required to 
conclude on this issue.

In general, a low level of physical activity and its impact in health could have 
negative consequence in functional tasks, such as gait and balance. This could be 
one of the reasons why persons with ID demonstrate advanced and premature aging 
(Ashman and Suttie 1996; Carmeli et al. 2012a; Schonknecht et al. 2005; Temple 
and Walkley 2007), which is characterized by health problems, and by deficits in 
balance due to decline in muscle strength, and deficits in sensory (visual, proprio-
ceptive, vestibular) input. This is especially important if we consider the increased 
life expectancy observed during the last decades in people with ID (Janicki et al. 
1991; Janicki et al. 1999), and the increased number and frequency of age-related 
diseases, such as cardiovascular diseases (Draheim 2006).

Gait and Balance Assessment

The assessment of gait and balance in patients with ID is very important. Apart from 
the fact that assessment is a unique tool in research, it may help in diagnosis by 
detecting impairments and by quantifying the contribution of specific skills to the 
disability. Furthermore, it can evaluate interventions and document their benefits or 
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drawbacks. This evaluation will have a positive impact on both the establishment 
and development of current and future interventions. Finally, using specific assess-
ment methods provides the means to identify individuals with potential danger to 
fall.

Tests are often developed for a specific study, for a singular purpose, or as part 
of a test battery. There are multiple assessments used for the general populations 
(Creel et al. 2001; Tang et al. 1998). However, common gait and balance field tests, 
such as Berg balance scale (Berg et al. 1989) and timed up-and-go, have limited 
applicability in patients with ID (Bruckner and Herge 2003; Carmeli et al. 2003; 
Hale et al. 2007; Sackley et al. 2005). This is a result not only of the difficulty of 
the requested task, but also due to the patient’s inherent inability to comprehend 
and follow the instructions. Other tests that have been used in people with ID are 
the functional reach test (Carmeli et al. 2005; Hale et al. 2007), the single leg stance 
test (Hale et al. 2007; Kokubun et al. 1997; Lahtinen et al. 2007), the tree-minute 
walk test (Carmeli et al. 2004), and the beam-walking test (Boswell 1991; DePaepe 
and Ciccaglione 1993; Hale et al. 2007; Smith et al. 2007; Wang and Ju 2002). 
Some tests, such as dynamic gait index (Shumway-Cook and Woollacott 2001), the 
four-step balance scale (Guralnik et al. 1994), the tandem stance test (Frzovic et al. 
1994), or the balance subsection of the Bruininks–Oseretsky Test of Motor Profi-
ciency (Bruininks, 1978) are not applicable in individuals with ID at all (Hale et al. 
2007). Therefore, measuring balance performance in people with ID is challenging 
and needs to be adapted to the patients’ requirements. Despite the difficulties in as-
sessing some of these tests, the persons with ID who managed to get a score have 
on average lower performance than peers without ID (Bruckner and Herge 2003; 
Carmeli et al. 2004; Carmeli et al. 2005; Chiba et al. 2009; Duncan et al. 1990; Hale 
et al. 2007; Isles et al. 2004; Smith et al. 2007; Smith and Ulrich 2008; Steffen et al. 
2002; Tinetti 1986; Tinetti et al. 1986; Vereeck et al. 2008; Verghese et al. 2009).

Carmeli et al. (2003) underlined the necessity of evaluating balance with more 
than one test to reduce possible discrepancies between the patient’s performance 
and the assessor’s interpretation. Thus, they examined individuals with ID and com-
pared the following five balance tests which determine different properties of static 
and dynamic balance: one-legged standing (for the assessment of stability with re-
duced support area), timed up-and-go test (TUG; for the assessment of anticipation 
and preparation during dual tasks) (Podsiadlo and Richardson 1991), sit-to-stand 
(or Czuka test, for the assessment of the lower limb muscle strength), forward reach 
(for the assessment of the postural sway), and full turn (for the assessment of the 
lower limb coordination during postural adjustments). Significant high correlations 
were detected between the TUG and full turn tests and between forward reach and 
one-legged standing and therefore, the authors suggested to use one test of each pair 
to avoid redundancy. On the other hand, the reliability of the TUG test assessed in 
people with ID has been shown to be poor (Bruckner and Herge 2003).

Hale et al. (2007) applied a battery of ten balance tests to people with ID, includ-
ing instrumented posturography. Data could be captured in six tests only. Out of 20 
participants with ID, nine completed the computerized posturography (EquiTest®), 
eight the TUG test (Podsiadlo and Richardson 1991), seven the Berg Balance Scale 
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(Berg et al. 1989), six the functional reach test (Duncan et al. 1990), three the Clini-
cal Test for Sensory Interaction in Balance (Shumway-Cook and Horak 1986), and 
three the single leg stance test (Frzovic et al. 1994). Hale et al. (2007) suggest to 
evaluate gait and balance capacity using observational tools, such as the activities-
specific balance confidence scale (Powell and Myers 1995), which is a question-
naire that quantifies the confidence to balance during daily tasks and the gait abnor-
mality rating Scale (Wolfson et al. 1990), which quantifies walking quality. More 
particularly regarding the former scale, the evaluator watches a videotape of the 
patient walking, and rates his/her ability according to a modified Gait Abnormality 
Rating Scale (Hale et al. 2010).

Furthermore, video recording when performing common tasks (stair climbing, 
obstacle avoidance, etc.) can be useful for documentation and can be watched, re-
played in slow-motion and scored later (Hale et al. 2007). Recently, the same re-
search group presented the balance scale for persons with intellectual disabilities 
(BSID), which is a video-based evaluation tool (Hale and Donovan 2014). BSID 
includes seven common and already familiar motor tasks, related to daily activities 
that challenge balance. The person performs the task just once, while being video-
taped for later evaluation by the assessor. Each task is graded according to detailed 
guidelines given to the assessor, and the sum of each score gives a composite BSID 
score (Hale and Donovan 2014). The test has excellent reliability and is correlates 
well with the Tinetti score (Tinetti et al. 1986) and the gait abnormality rating scale 
(Wolfson et al. 1990).

BSID was a product of observations and discussions with persons with ID and 
their caregivers. The tasks chosen to be tested were (1) sit-to-stand-to-sit, (2) walk-
ing on a flat surface, (3) walking over an unstable surface, (4) picking up an object 
off the floor and reaching to place it on a table, (5) turning 180 degrees, (6) being 
distracted while walking, and (7) stair climbing (Hale and Donovan 2014). This 
collection of seven tasks fulfilled certain criteria: (1) they were similar to daily ac-
tivities, (2) challenged balance capabilities at different levels, (3) required minimal 
explanation and (4) required minimal equipment (Hale and Donovan 2014). Similar 
evaluation tools for people with ID could be created in the future using such criteria.

According to Chiba et al. (2009), the Tinetti score could discriminate fallers with 
ID from non-fallers with ID. The Tinetti Test, or Performance Oriented Mobility 
Assessment (POMA) consists of two parts that evaluate components of static and 
dynamic balance, respectively (Tinetti et al. 1986). An evaluator scores nine static 
and eight dynamic tasks performed by the patient. The sum of scores classifies 
the patient as low-, moderate- or high-risk for falls person. A score of 25 or lower 
could identify a faller from a non-faller with 88.9 % sensitivity and 91.9 % specific-
ity (Chiba et al. 2009). Contrary to the Tinetti Test, the TUG test was not sensitive 
enough to distinguish between fallers and non-fallers (Bruckner and Herge 2003).

Static posturography is commonly used for the assessment of static balance. It 
measures and quantifies objectively the position of the COP, as measured by force 
platforms and evaluates the movement of the human body (body sway) during quiet 
upright standing (Webber et al. 2004). This method has been used successfully in 
populations with ID (Dellavia et al. 2009; Gomes and Barela 2007; Ko et al. 1992; 
Suomi and Koceja 1994; Van Emmerik et al. 1993).
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Concerning dynamic conditions, balance tests captured with computerized pos-
turography involve unexpected brief forward–backward translations and record the 
motor anticipatory responses (Hale et al. 2009). Although this test gives insights 
into the reflexive and premotor responses which tend to be highly repeatable in 
people with impaired motor functions (Diever et al. 1988), some patients with ID 
do not cope with it (Hale et al. 2007).

Importance of Physical Activity Interventions

Although individuals with ID have a shorter life expectancy, which is related to the 
severity of the disease (Bittles et al. 2002), there is a trend for increasing life span, 
and there are increasingly many peers with ID who live as long as the typical popu-
lation (Bittles et al. 2002; Janicki et al. 1991; Janicki et al. 1999). This indicates that 
extrinsic factors may determine not only the quality of life but also longevity. More 
explicitly, overall improved health status (adequate medical care, health facilities, 
nutrition, and exercise), and access to new interventions contribute to this change.

Prevention of the functional decline is very important. The increased life expec-
tancy in people with ID (Janicki et al. 1991; Janicki et al. 1999), and the increased 
number and prevalence of age-related diseases (Draheim 2006) implies that physi-
cal activity in combination with a balanced diet—low in cholesterol, saturated fats, 
trans-fats, and sodium and high in vegetables, fruit, whole grains, and legumes—
could be beneficial for prevention of these diseases (Draheim 2006).

Beyond general preventive approaches, such as medical screening for diabe-
tes, hypertension, and hyperlipidaemia, there are several treatment interventions 
suggested to prevent and overcome motor deficits which occur in people with ID. 
Physical and occupational therapists are responsible for determining and evaluating 
motor deficits and treating them accordingly (Turner and Moss 1996). Such inter-
ventions are strengthening, stretching, gait education, and adoption of strategies to 
prevent falls and facilitate balance (Hocking et al. 2014). The promotion of physical 
activity as an intervention is of particular importance, because people with ID have 
similar adaptation responses after training programs as their counterparts without 
ID (Carmeli et al. 2005; Hemayattalab and Movahedi 2010).

Currently, it is accepted that physical fitness can be improved with regular exer-
cise in people with ID (Guidetti et al. 2010). Regular training has positive and sig-
nificant effects on their muscular endurance, cardiovascular endurance and strength 
(Chanias et al. 1998). Furthermore, Hinckson et al. (2013) have shown that children 
involved in training programs were able to manage their weight.

Young individuals with ID demonstrate significant gains in strength and endur-
ance after a 3-week supervised resistance training program (Stopka et al. 1998). 
Gains in strength accompanied by improvement in balance have been observed af-
ter a 12-week (Tsimaras and Fotiadou 2004) or a 6-month (Carmeli et al. 2005) 
training program in people with ID. During a 9-month period, basketball athletes 
with ID showed significant gains in muscle strength and endurance, balance and 
TUG test, whereas inactive individuals with ID showed decrease in TUG test 
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(Guidetti et al. 2010). Furthermore, it has been suggested that gains in strength 
might be beneficial for endurance in people with ID (Fernhall and Pitetti 2000). 
However, people with ID have increased rates of sensory impairment (Janicki et al. 
2002), and therefore exercise should be adapted to each patient’s requirements.

Walking is one of the most common modes of exercise aimed to improve physi-
cal fitness. Persons with ID participate mostly in walking and other low-intensi-
ty activities, rather than in more vigorous activities (Stanish and Draheim 2005; 
Temple and Walkley 2003). Adults with ID may find less intense activities more 
enjoyable compared to activities that require a high level of physical stamina (Stan-
ish and Draheim 2005). Hence, in this population low-to-moderate intensity activi-
ties are often reported (Draheim et al. 2003; Stanish and Draheim 2005) and rates 
of optional participation in low-to-moderate physical activity programs are high 
(Stanish et al. 2001). In any case, exercises implemented should be enjoyable and 
should include motivational strategies to ensure long-term participation. However, 
more information is required to design and apply effective training programs that 
include the appropriate exercises, which should be adapted to each individual’s re-
quirements.

Balance Improvement

The deficits in balance registered in people with ID imply that balance exercises 
should be a part of their training programs. There is convincing evidence that physi-
cal training programs in the general population not only improve balance but also 
reduce the risk of falling (Gillespie et al. 2009). Despite the relatively large body of 
literature, such clear evidence does not exist for people with ID, mostly due to the 
lack of well-designed randomized clinical trials (Enkelaar et al. 2012). This implies 
the necessity of further research in this field.

The available randomized clinical trials include people with Down syndrome, 
treated to improve gait and balance with treadmill training protocols (Angulo-Bar-
roso et al. 2008; Carmeli et al. 2002c; Ulrich et al. 2001; Wu et al. 2007; Wu et al. 
2008). Carmeli et al. (2002c) have shown that TUG test performance, as well as 
knee flexion and extension strength, improved significantly for the experimental 
group of adults (57–65 years old) with ID after 6 months of training.

Other randomized clinical trials have been applied in infants with Down syndrome 
and revealed an earlier onset of independent sitting (Ulrich et al. 2001) and walking 
(Ulrich et al. 2001; Wu et al. 2007; Wu et al. 2008), and longer stride length (Wu 
et al. 2007). Furthermore, infants with ID responded better to a high compared to a 
low-intensity treadmill program, by increasing walking speed, cadence, by decreas-
ing double support duration (Angulo-Barroso et al. 2008) and by being able to walk 
over an obstacle at higher rates within a 6-month training period (Wu et al. 2008).

It has been suggested that gait and balance training could improve standing 
and postural sway (Gustafson et al. 2000). Therefore, treadmill walking and dy-
namic ball activities have been used in the past to improve balance and functional 
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independence (Carmeli et al. 2003). After 6 months intervention only minor im-
provements were detected in two out of five balance tests. This unexpected finding 
could be attributed to the low number of participants ( n = 15). Further, it cannot be 
excluded that the sensitivity of the tests was not high enough to detect any improve-
ment, because of cognitive difficulties of the subjects to acquire the task of the tests 
(Etnier and Landers 1998). Despite these findings, it is common practice for clini-
cians to train their patients with treadmill walking and dynamic ball activities. This 
is because there is a close relationship between balance, muscle strength, well-being 
and physical training, which underlines the importance of physical training to the 
improvement of locomotion and perception of well-being among people with ID 
(Carmeli et al. 2005).

In addition to the above, there are several nonrandomized studies that have 
shown positive effects on balance after interventions involving physical exercise 
(Boswell 1991, 1993; Carmeli et al. 2005; Tsimaras and Fotiadou 2004; Wang and 
Ju 2002). Among the interventions that had positive effects on balance, are exercise 
programs including 3- (Tsimaras and Fotiadou 2004) or 6-month (Carmeli et al. 
2005) strength training, 8-week creative dance training (Boswell 1991, 1993), or 
6-week jump training (Wang and Ju 2002).

A cross-sectional study has also shown that involvement in sports may have a 
positive effect in the reaction time (Un and Erbahceci 2001). Moreover, in a lon-
gitudinal study design, a 6-month specific balance and strength training induces 
improvement in locomotor performance, but this positive effect is not known if they 
are retained after the end of the intervention (Carmeli et al. 2005).

Fall Prevention

Although fall prevention programs have been proven to be effective in elderly 
people, this result cannot be generalized for elderly with cognitive impairments or 
dementia or even for younger individuals with ID (van Dijk et al. 1993; Shaw et al. 
2003).

In order to improve gait and balance and keep fall-related injuries to a minimum, 
it has been suggested that environmental safety, careful medical management and 
exercise interventions may play an important role (Willgoss et al. 2010). Moreover, 
adoption of a multimodal approach to fall prevention has been suggested, includ-
ing supervised exercise, home hazard modification and appropriate medical, oph-
thalmic, and pharmacological interventions (Hale et al. 2007). Hence, apart from 
interventions for balance improvement, children with ID and their parents require 
adoption of injury prevention programs, aiming to learn and implement home and 
everyday safety strategies that will be useful for their future life (Sherrard et al. 
2001). Additionally, it has been suggested that the delayed motor responses to 
balance perturbations shown in adults with ID and a history of falling, should be 
treated with physiotherapy interventions aiming to improve balance properties and 
preventing falls (Hale et al. 2009).
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Mental Well-Being

It is important to underline that, apart from benefits in gait and balance control, exer-
cise might have a positive influence on mental health and psychological well-being 
(mood, confidence, self-esteem, and life satisfaction). This issue is well documented 
not only in healthy adults (Atlantis et al. 2004; Boutcher 2000; Callaghan 2004) but 
also in children (Dykens et al. 1998; Maiano et al. 2001; Ninot et al. 2000) and adults 
(Carmeli et al. 2005; Gabler-Halle et al. 1993; McAuley et al. 2000) with ID. This 
observation is especially important if we consider that ID induces psychological and 
behavioral changes (Deci et al. 1999; Matson et al. 2003; Urv et al. 2003) which 
may lead to anxiety, depression, and lack of motivation (Dagnan and Sandhu 1999).

Exercise and success in motor functions by setting goals may also help to im-
prove some intellectual functions (Carmeli et al. 2008). Further psychosocial ben-
efits are reported as well, including self-efficacy, more positive expected outcomes, 
fewer cognitive–emotional barriers, improved life satisfaction, and marginally low-
er depression (Heller et al. 2004).

It is essential to note that any functional debility or psychological stress leads 
to a vicious cycle of sedentary life style, lack of confidence, requirement of exter-
nal support, fear, and further functional decline. Besides, prophylactic health prac-
tices could delay the onset or minimize the occurrence of life threatening diseases. 
Therefore, management of the disease and adoption of prevention strategies that 
attain functional performance, and prohibit the development of additional diseases 
and disabilities are very important for the quality of the patient’s life. Such strate-
gies have significantly improved the health status of people with ID over the past 
few years (Janicki et al. 2002).

Closing Remarks

People with ID tend to lose independence more often and eventually become insti-
tutionalized and fully dependent. In their lifespan, they might be able to function in 
daily activities with external support ranging from none to extensive. This implies 
the necessity of developing and implementing effective intervention strategies and 
training programs. For children with ID, such programs should be instilled into the 
educational system throughout the school years. For adults with ID, an increase in 
the level of activity could help delaying the aging process. With intervention ap-
proaches it is likely to significantly improve the overall health and quality of life 
of most persons with ID. In order to achieve this goal a detailed description of the 
motor deficits and their underlying mechanisms is required. Hence, further studies 
in these areas are necessary in the future.

It must be remembered that any limitation in movement might coexist with 
exceptional attributes that can be exploited. For instance, a person with internal 
motivation has more chances to improve motor abilities and therefore improve 
function, provided the existence of support from family and health professionals. 
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Thus, motivational strategies and strategies that encourage lifelong participation 
should be included in the programs. However, motivational and adherence strate-
gies for physical activity programs are understudied areas for persons with ID and 
should be a focus of future research.

Screening tests for gait and balance may help to identify patients with ID that 
have a higher risk of falling (Hale et al. 2007). Thus, early detection of potential 
functional impairments may improve the prognosis of the disease. Furthermore, 
since the negative consequences of inactivity on the quality of life of people with 
ID are well documented (Carmeli et al. 2012b), it is important to evaluate and ob-
jectively quantify the performance of muscle function and to use this assessment as 
a diagnostic tool.

Finally, the education and training of staff that supports people with ID (Wark 
et al. 2014) is crucial, especially when patients reach an advanced age, as comorbid 
diseases may appear and it is more probable that their parents have died. A series of 
training priorities for staff assisting the elderly with an ID has been suggested (Wark 
et al. 2014). This will help to modify existing and create generic interventions that 
are economical and efficient.

Summary

According to the current literature balance and gait capacities are affected in people 
with ID. The decline in motor performance appears in early age and leads to a pre-
mature aging process. Compared to their nondisabled counterparts, children and 
adults with ID demonstrate greater static and dynamic instability, greater energy 
cost and higher risk of falling. These motor deficits can be attributed not only to 
the pathophysiology of the disease but also to the level of physical activity. There 
are several studies suggesting that systematic exercise in individuals with ID may 
reverse the adverse effects of the disease in terms of efficiency in gait and balance 
and fall prevention. However, more well-designed randomized clinical trials, case-
control and cohort studies are required to understand the mechanisms of the motor 
deficits that occur with ID, and the effects of training protocols aimed at improving 
the motor performance of persons with ID.
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Cerebral Palsy (CP)

A universal definition for CP has not yet been agreed upon (Morris 2007). The 
description proposed by Bax (1964) remains one of the most prevalently cited in the 
literature and identifies CP as “a disorder of posture and movement due to a defect 
or lesion in the immature brain.” It is important to note that in its simplicity Bax’s 
definition also excludes disorders of posture and movement that are due exclusively 
to mental deficiency, a progressive disease, or were exhibited for a short period 
of time. However, researchers criticize this definition because it underemphasizes 
the consequences of brain damage acquired after birth and neglects other impair-
ments that are observed in individuals with defect or lesion induced movement and 
posture disorders (i.e., sensory, behavioral, and cognitive impairments; Rosenbaum 
et al. 2007).

More recently, researchers have suggested that CP be conceptualized as an 
umbrella term that encompasses multiple components: (a) permanent but not static 
deficits; (b) impaired movement, posture, and motor functioning; and (c) that is the 
result of a nonprogressive abnormality, interference, or lesion in the developing 
brain (Mutch et al. 1992; Surveillance of Cerebral Palsy in Europe 2000). Him-
melmann et al. (2006) observed that half of those with CP mainly evince impaired 
motor functioning, while the remaining half have additional major impairments 
(e.g., cognitive and/or sensory deficits) adding to the disability and negatively 
impacting activity level and participation (Rosenbaum et al. 2007; World Health 
Organization 2001). Although the debate surrounding the definition of CP contin-
ues, it does not create controversy surrounding current prevalence rate estimates.
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Prevalence

Despite disagreement surrounding a universally accepted definition of CP, research-
ers consistently report that CP affects 2–3 per 1000 live births and that it is one of 
the most common causes of severe physical disability in children (Himmelmann 
et al. 2005; Surveillance of Cerebral Palsy in Europe 2000). Eight European coun-
tries orchestrated the construction of the Surveillance of Cerebral Palsy in Europe 
(SCPE). This created a network of countries that identified diagnostic criteria for 
CP in order to estimate the prevalence of CP among their respective areas. These 
rates (2–3 per 1000) are similar to those observed in other parts of the world such as 
Australia (2.0–2.5 per 1000; Reddihough and Collins 2003), China (1.6 per 1000; 
Liu et al. 1999), and the USA (2.12 per 1000; Haerer et al. 1984).

Persons with intellectual disability (ID) are known to be at an increased risk for 
exhibiting health problems (Schrojenstein Lantman-de Valk et al. 1997). Further, 
within ID populations, those with severe and profound levels of ID are suggested 
to be at elevated risk for developing health problems in comparison to higher func-
tioning individuals with ID (Moss et al. 1993). In a review of research investigating 
premature and low birth weight infants, ID was the most common disability (14 %) 
while CP was the second most frequent (8–12 %; Lorenz et al. 1998). Coinciding 
with the increased prevalence of ID in comparison to CP, researchers have demon-
strated their common co-occurrence. An epidemiological study of CP in England 
and Scotland observed prevalence rates similar to those already presented. Further, 
of the 1649 infants identified as having CP, nearly one quarter ( n = 381) were iden-
tified as having an IQ less than 50 (Pharoah et al. 1998). In a longitudinal study 
of 909 individuals with CP, 44 % had an IQ less than 70, and 26 % had an IQ less 
than 50 (Dolk et al. 2006). The results of an international study of CP reported that 
23–44 % of the CP population studied had an IQ less than 70 (Cans, 2000). Cur-
rently, the estimated prevalence of ID in CP populations ranges from 50 to 70 % 
(Boyle and Lary 1996; Fennel and Dikel 2001; Green and Hurvitz 2007; Hodapp 
1998; Liptak and Accardo 2004; Nordmark et al. 2001). Conversely, the estimated 
prevalence rate of CP in ID populations ranges from 8.4 to17 % (Boyle and Lary 
1996; Christianson et al. 2002).

Contributing Factors

To date, no individual cause of CP has been identified. It is generally agreed 
that it may result from a variety of prenatal, perinatal, and postnatal causes 
(e.g., periventricular and intraventricular hemorrhagic lesions, cerebrovascular 
malformations, intrauterine infections, hypoxia-ischemia lesions, defects early 
in fetal development, and CNS infections; Lou, 1998). Researchers suggest that 
approximately half of all CP cases identified may be accounted for by congenital 
factors and that another 10–14 % may be due to asphyxiation at birth (Tomlin 1995; 
Torfs et al. 1990).
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Increase in the prevalence of CP have been attributed to increased survival rates 
of low birth weight infants following improvements in neonatal care (Beckung 
et al. 2007; Hagberg et al. 1989). Specifically, the likelihood of CP has been dem-
onstrated to increase as birth weight decreases. In comparison to the rates of CP 
overall (2–3 per 1000; Himmelmann et al. 2005; SCPE 2000), Dolk et al. (2006) 
observed a prevalence rate of 44.5 per 1000 live births when infants weighed less 
than 1500 g. Some researchers have also identified socioeconomic status (SES) as 
a significant factor in CP prevalence (Brooks-Gunn et al. 1996; Yeargin-Allsopp 
et al. 1995). A study in the United Kingdom identified significantly lower rates of 
CP (2.08 per 1000) in high SES families when compared to low SES families (3.33 
per 1000; Dolk et al. 2001; Dowding and Barry 1990). Ethnicity has also been 
identified as a risk-factor and is associated with the presence of both ID and CP. 
Although this disparity may be related to differences in SES, researchers have also 
observed higher rates of CP and ID in African American children (Boyle and Lary 
1996; Haerer et al. 1984; Murphy et al. 1995; Torfs et al. 1990). Torrey et al. (2000) 
have additionally suggested a correlation between birth season and the prevalence 
of CP. The authors proposed that rates of CP were higher among those born in the 
summer given the negative effect of maternal infection occurring during the winter 
and spring seasons.

The genetic factors surrounding the development and exhibition of CP remain 
controversial and unclear. For instance, in a pilot study of very preterm infants, 
Nelson et al. (2005) identified several single nucleotide polymorphisms (SNPs) that 
may be linked with CP development. However, they noted that these associations 
were variable and largely dependent upon multiple factors to include ethnicity. Fur-
ther, although the rates of familial inheritance among siblings is low (Bundey and 
Brett 1985), it is noted to be significantly greater than that observed in the general 
population (Petterson et al. 1990). Further, the concordance rate of CP is report-
edly significantly greater in monozygotic twins when compared to dizygotic twins 
(Petterson et al. 1990). This observation suggests that there may be an underly-
ing genetic vulnerability. However, researchers continue to recognize that multiple 
contributing factors are present (Nelson et al. 2005; Petterson et al. 1990). Despite 
the observed increase in prevalence of CP in monozygotic twins and increased risk 
among families, little research surrounding genetic contributions has been carried 
out (Nelson et al. 2005).

Mortality

The negative relationship between impaired mobility and life expectancy is well 
documented (Eyman et al. 1990; Eyman et al. 1987; Roboz 1972). Profound motor 
impairments are a significant predictor of early mortality. In a large population-
based study of persons with CP in Western Australia, Blair et al. (2001) noted a 
mortality rate of 1 % per year for the first 5 years of life. A slight decrease in the 
observed mortality rate was reported up until approximately 15 years of age where 
it is suggested to remain steady at approximately 0.35 %.
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While analyzing mortality rates in CP populations, Blair et al. (2001) reported 
that the presence of ID was the single strongest predictor of mortality. Additional 
research has demonstrated that specific factors significantly increase mortality rates 
in populations with both ID and CP. The most prevalent predictors of mortality are 
deficits in mobility, severity level of ID, and self-care skills (e.g., toileting and feed-
ing; Eyman et al. 1987; Eyman et al. 1988; Eyman et al. 1989; Miller and Eyman 
1978). Tarjan et al. (1968) observed a positive correlation between the severity of 
ID and physical handicaps and death by respiratory infections. Mortality rates were 
significantly related to the observed level of ID such that only 50 % of children 
with IQ/DQ scores less than 20 survived to adulthood. Survival rates increased to 
76 % when IQ/DQ scores ranged from 20–34 and 92 % for those with higher scores. 
Researchers continue to identify respiratory problems as a common cause of death 
in CP populations. For example, an analysis of individuals in Western Australia 
with CP across 36 years (1958–1994) suggested that 59 % of deaths were related to 
respiratory problems (Liptak and Accardo 2004).

Classification

There are multiple classification schemas used for diagnosis, treatment, and re-
search purposes surrounding CP. The selection of various criteria is often influenced 
by the researcher or clinician’s background and/or purpose (e.g., neurosurgeons, 
pediatricians, and orthopedic surgeons). Regardless of the approach selected, the 
classification of CP should generally include a description and consideration of four 
broad areas: motor abilities, neuro-imaging and anatomical observations, comorbid 
impairments, and consideration of causation and timing (Rosenbaum et al. 2007). 
Classification of the impairments associated with CP is often based upon factors 
such as motor functioning, topographical distribution of the deficits observed, and 
severity level. Similar to the four-part classification system for ID, the classification 
of the severity of CP utilizes three descriptors: mild, moderate, and severe. These 
descriptors are used to communicate the impairments observed and those supports 
necessary for an individual to carry out daily activities. For example, mild CP is 
used when the individual’s participation in daily activities is not impaired by their 
movement capabilities. Individuals requiring medications, adaptive technology, and 
braces to carry out daily activities are classified as moderately impaired. The se-
vere level indicates that the individual experiences significant deficits in completing 
daily activities and requires assistive devices (e.g., wheelchair) to move about.

A topographical classification of CP is used to communicate the location and 
type of motor impairments present. The term plegia identifies the presence of mus-
cular paralysis, while paresis is used to indicate muscular weakness. These terms 
are used in conjunction with prefixes to identify the locus of impairment. The prefix 
hemi (hemiplegia) indicates that one arm and one leg along the same side of the 
body are affected. In a similar manner, diplegia is used to communicate that impair-
ment is present in both legs. The terms quadriplegia/quadriparesis are utilized to 
communicate that all four limbs are affected.
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To increase the accuracy and communication of their research, researchers com-
monly incorporate both topographical and motor functioning classification systems. 
This two-part classification communicates where and how the impairments affect the 
individual. Three common classifications of CP include spastic cerebral palsies, ex-
trapyramidal cerebral palsies, and hypotonic cerebral palsies (Fennel and Dikel 2001).

Spastic Cerebral Palsy

The presence of spasticity is linked with upper motor neuron paralysis, which in-
cludes the exhibition of inappropriate and excessive involuntary motor movements 
(McLellan 1991). Spasticity is generally associated with deficits in neurophysiologi-
cal and musculoskeletal functioning (Flett 2003). From a musculoskeletal standpoint 
it is associated with irregular muscle and bone growth and alterations of the accom-
panying connective tissue (Flett 2003). Neurophysiological deficits include hyper-
reflexia, persistence of primitive reflexes, and increased muscle tone (Flett 2003; 
Tomlin 1995). The presence of muscular spasticity is also associated with the pres-
ence of pain, abnormal movement, and deformity (Voerman et al. 2005). Abnormal 
neurological functioning is also frequently observed. Abnormal brain CT findings are 
observed in approximately 70 % of individuals with spastic CP (Odding et al. 2006).

Based upon survey response, Menkes and Sarnat (2000) identified spastic CP 
as one of the most prevalent forms of CP affecting approximately 66–82 % of CP 
cases. Similar to classification of CP in general, spastic CP is further separated 
into three subgroups based upon the location of the physical impairments observed. 
Researchers have recently questioned the utility of these classification distinctions 
due to low reliability across studies (Colver and Sethumadhavan 2003; Rosenbaum 
et al. 2007; Yeargin-Allsopp et al. 2008). However, given their prevalence in re-
search, a brief description will be provided.

Spastic Diplegia Spastic diplegia is associated with bilateral spasticity, with spas-
ticity being less prevalent in the upper torso of the individual than the lower torso. 
This is the most prevalent form of spasticity and accounts for nearly 70 % of spastic 
CP cases (Yeargin-Allsopp et al. 2008). The presence of spastic diplegia is linked 
to specific gait and postural patterns and presentations (Rodda and Graham 2001). 
These deficits are often the target of intervention. Most often, classification systems 
utilized by researchers are based upon the observed pattern of knee involvement 
(Sutherland and Davids 1993). Those gait patterns commonly observed include true 
equinus, apparent equinus, crouch gait, and jump knee (Rodda and Graham 2001). 
Equinus is noted to be one of the most prevalent deformities occurring in CP popu-
lations (Goldstein and Harper 2001). This deformity is noted to impact an individ-
ual’s gait and/or standing pattern. Equinus is associated with a disparity in muscle 
and tendon length relative to skeletal growth which negatively effects dorsiflexion 
during the gait cycle (Craig and Van Vuren 1976). See Rodda and Graham (2001) 
for an in-depth review and depiction of common gait patterns.

Cohen and Duffner (1981) reported that one-quarter of those with spastic diple-
gia experience seizures. Although neurological impairment is common, specific 



M. J. Konst and J. L. Matson356

deficits may vary dependent upon multiple factors. Results of magnetic resonance 
imaging (MRI) investigations often indicate periventricular leukomalacia (PVL) 
with infarction in the vascular border zone of the thalamus and internal capsule in 
preterm infants with spastic diplegia (Lou 1998). PVL is most common in preterm 
and low birth-weight infants and is associated with impaired blood flow causing 
white matter damage. However, infants with spastic diplegia that are carried to term 
also commonly evidence PVL, micropolygyria (i.e., impaired neuronal migration), 
and porencephaly lesions (Menkes and Sarnat 2000). Porencephaly lesions are the 
result of a congenital disorder which negatively impacts CNS functioning and de-
velopment (Douzenis et al. 2010).

Spastic Hemiplegia Symptoms associated with spastic hemiplegia are charac-
terized by unilateral spasticity of the leg and arm contralateral to the brain lesion 
observed. Spastic hemiplegia is the second most common form of spasticity and 
may account for 26–34 % of spastic CP cases (Yeargin-Allsop et al. 2008). Gait dis-
ruption is also commonly observed when spastic hemiplegia is present. A common 
classification system utilized to describe gait impairment is that suggested by Win-
ters et al. (1987). The authors present a comprehensive review of four commonly 
observed gait presentations and the underlying musculoskeletal abnormalities 
observed. The heterogeneity of impairment and musculoskeletal systems impacted 
by spastic hemiplegia requires a variety of considerations for treatment approaches 
(Rodda and Graham 2001).

Regarding etiology for spastic hemiplegia, Lou (1998) reported that common 
perinatal factors associated with spastic hemiplegia include anomalous fetal cir-
culation, maternal infection, placental emboli, and maternal hemodynamic distur-
bances. Postnatal etiologic factors include vascular accidents, bacterial meningitis, 
and viral meningoencephalitis (Lou 1998; Menkes and Sarnat 2000).

Spastic Quadraplegia Due to the involvement of both lower and upper extremities, 
spastic quadriplegia is suggested to be the most impairing form of bilateral CP. In 
addition to the observed increases in motor functioning impairment, those with spastic 
quadriplegia evince significantly greater rates of ID and seizure disorders (Fennell and 
Dikel 2001). Etiologic factors for spastic quadriplegia are variable and dependent upon 
pregnancy. For example, preterm infants most often exhibit PVL (Fennell and Dikel 
2001). However, Lou (1998) reported that cortical lesions disrupting the proliferation 
of cerebral vessels are commonly observed in those infants carried to term. Finally, 
polymicrogyria and cystic lesions are most commonly observed in those infants with 
spastic quadriplegia that were carried to full-term (Fennell and Dikel 2001).

Extrapyramidal Cerebral Palsy

Extrapyramidal CP is also commonly identified as non-spastic CP. It is associat-
ed with fluctuating or decreased muscle tone and often involves involuntary mo-
tor movements. The involuntary movements accompanying extrapyramidal CP are 
variable, but are often repetitive and/or rhythmic. Observed deficits commonly in-
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clude impairments in muscle tone and coordinated movement regulation (Menkes 
and Sarnat 2000). Estimates of extrapyramidal CP prevalence rates are variable and 
suggest that it accounts for 5–22 % of CP cases. Fennel and Dikel (2001) indicated 
that investigations utilizing MRIs in individuals with extrapyramidal CP reveal hy-
poxic-ischemic or kernicterus damage causing lesions in the basal ganglia. Dyski-
netic CP is the most prevalent form of extrapyramidal CP and is separated into two 
groups (athetoid and dystonic) based upon the impairment observed. Athetoid CP 
is identified when the impairments are present in the limbs and include involuntary 
motor movements. Dystonic CP is used to describe individuals whose motor impair-
ments primarily involve core or trunk muscle groups resulting in abnormal postures.

Hypotonic Cerebral Palsy

In general, this classification is used to describe the individual’s muscle tone and the 
extent to which separate muscle groups’ work in conjunction with each other. The 
prefix hypo indicates decreased muscle tone and the presence of flimsy limbs or poor 
motor control. Hypotonic CP is characterized by diffuse decreases in muscle tone, 
which are not directly attributable to a muscle or peripheral nerve disease (Fennel and 
Dikel 2001). The prevalence of hypotonic CP is reportedly low, accounting for 2.6 % 
of CP cases in a recent study (Yeargin-Alssops et al. 2008). Ataxia is also associated 
with hypotonic CP and affects coordinated movements such as balance, posture, and 
fine motor skills. Symptoms include gait disturbances, impaired behavioral deploy-
ment, and coordination deficits. Etiological factors associated with hypotonic CP are 
unclear, but may include abnormalities such as enlarged ventricles, gyral atrophy, or 
delayed development of the cerebellum (Menkes and Sarnat 2000).

Comorbid Symptoms and Disorders

The manifestation of CP symptoms does not always occur in isolation and may 
include multiple comorbid conditions. For example, researchers have previously 
reported a fivefold increase in the exhibition of challenging behaviors when CP 
is present (Odding et al. 2006). Comorbid sensory impairment, ID, epilepsy, and 
visuoperceptual impairments are also commonly observed in CP populations 
(Beckung et al. 2007). Further, the presence of these conditions may exacerbate 
symptom manifestation. For those with CP, the presence of ID, visual impairment, 
infantile hydrocephalus, and epilepsy are associated with increased restrictions on 
mobility and adversely affect an individual’s quality of life (Beckung and Hag-
berg 2002). SCPE (2000) estimated that 31 % of children with CP have severe ID, 
21 % have epilepsy, and 11 % have visual disabilities. Additional researchers have 
demonstrated similar rates of visual impairment (17 %) and hearing impairment 
(4 %) in populations with CP (Boyle and Lary 1996).
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Intellectual Disability

Despite their common co-occurrence, relatively little is known about the manifesta-
tion of ID in CP populations. To date, researchers have been unable to identify a 
relationship between the location of brain damage and IQ and memory functioning 
(Vargha-Khadem et al. 1992). Schrojenstein Lantman-de Valk et al. (1997) reported 
that individuals with severe or profound ID were significantly more likely to have 
CP than persons with mild ID. Additional factors have been identified that may 
serve as protective factors as the authors noted that individuals with comorbid ID 
and Downs syndrome (DS) were significantly less likely to have CP. Regardless 
of level of ID the presence of comorbid CP in ID populations is associated with an 
increased risk for additional impairments external to either condition.

With regard to specific forms of CP, researchers suggest that high rates of cog-
nitive impairment occur in those with spastic tetraplegia (Pruitt and Tsai 2009). 
However, Pruitt and Tsai (2009) suggested that it is difficult to identify the relation-
ship between cognitive functioning and CP due to the heterogeneity of impairments 
observed in CP populations. Further, the use of intelligence tests are impeded by 
those impairments commonly observed in CP populations (i.e., auditory, speech, 
and motor) and may underestimate intellectual capacity (Fennell and Dikel 2001).

Pain

Increased levels of pain are a prevalent and persistent factor observed in CP popu-
lations (Engel et al. 2000; Schwartz et al. 1999). Over one-quarter of adults with 
CP report experiencing chronic pain, with back pain being the most prevalent form 
(Jahnsen et al. 2004). Survey responses have previously demonstrated that just 
over half (53 %) of adults reported experiencing moderate to severe levels of pain 
(Schwartz et al. 1999). The frequency and severity of pain reported has previously 
been demonstrated to be variable and related to the location and severity of the 
observed motor impairment (Houlihan et al. 2004). Chronic pain is associated 
with multiple negative factors (e.g., poor physical role functioning, deterioration 
of functional skills, and low quality of life; Jahnsen et al. 2004). Further, elevated 
pain experiences have been shown to negatively impact participation in preferred 
activities and are positively associated with the presence of depressive symptoms 
in populations with CP (Engel et al. 2000). Although the presence of pain may be 
linked to core symptoms of CP, the presence of elevated levels of pain may also oc-
cur due to secondary variables such as the presence of a gastrotomy tube (Houlihan 
et al. 2004). Despite the observed prevalence of pain symptoms, Oberlander (2001) 
reported that little research has investigated the negative impact these factors have 
on the individuals and their families.

A general factor impeding further research may be the subjective nature of pain, 
making the assessment of pain a difficult practice to standardize and measure reli-
ably (Franck et al. 2000; Houlihan et al. 2004; St-Laurent-Gagnon et al. 1999). The 
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assessment of pain in ID populations with CP is exponentially more difficult given 
the observed deficits in verbal and nonverbal communication. Measures previously 
developed to assess pain intensity in cognitively impaired populations include the 
Children’s Hospital of Eastern Ontario Pain Scale (Harbeck and Peterson 1992) 
and the Visual Analogue Scale (Franck et al. 2000). However, researchers have 
questioned the validity and reliability of the use of self-report and direct observa-
tion measures to monitor pain in ID populations (Chambers et al. 1998; Fanurik 
et al. 1999).

Speech and Sensory Impairment

Verbal language deficits commonly co-occur with CP and ID (Arvio and Sillanpää 
2003). Odding et al. (2006) suggested that as much as 80 % of individuals with 
CP evince some form of speech impairment. The severity of impairment associ-
ated with CP and ID may influence the rate and severity of the observed verbal 
communication deficit. For example, researchers reported that 62 % of individu-
als with severe and profound ID exhibit deficits in verbal communication (Arvio 
and Sillanpää 2003). Flett and Saunders (1993) also identified a strong correlation 
between speech deficits and the exhibition of specific motor impairments. Specifi-
cally, they observed that those with diplegic forms of CP exhibited the least amount 
of speech impairments and those with a dyskinetic form of CP exhibited the most. 
Although the occurrence of aphasia has been documented, dysarthria is the most 
common speech impairment observed in CP populations (Flett and Saunders 1993). 
Dysarthria is an umbrella term utilized when speech deficits (e.g., variable speech 
rate, imprecise consonants, reduced stress, and variation in pitch and loudness) are 
present and are the result of speech-organ motor control impairment (Darley et al. 
1969; Pinto et al. 2004).

Given the importance of language development (Bilenker et al. 1983; Molnar 
1985) it is important that audiological examinations and an evaluation of language 
skills be conducted. The provision of medical evaluations (e.g., hearing and vi-
sion) is a necessary area that is often overlooked in ID and CP populations (Kerr 
et al. 2003). Kerr et al. (2003) noted the difficulty associated with routine hearing 
and vision assessments in ID populations. However, their analysis revealed a gross 
disagreement between hypothesized level of functioning and the results of formal 
assessment. For 506 individuals with ID who had reportedly adequate vision, 47 % 
were noted to have reduced vision following formal assessment (Kerr et al. 2003). 
Further assessment revealed that only 11 % of individuals had adequate hearing, 
with 61 % having mild hearing loss. Speech therapy should be introduced imme-
diately after the identification of any deficits (Bilenker et al. 1983). Interventions 
may also incorporate nonverbal communication techniques (e.g., picture exchange) 
when language deficits are present to facilitate communication and decrease chal-
lenging behaviors (Bilenker et al. 1983; Redford 1986).

In addition to communication deficits, sensory impairments are also commonly 
observed in CP populations. Sixty percent of children with CP exhibit some degree 
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of ophthalmic impairment (Edebol-Tysk et al. 1989; Henderson 1961; Weir et al. 
1992) with 70 % of children exhibiting low visual acuity. Schenk-Rootlieb et al. 
(1992) suggested the possibility of a cerebral visual disturbance given the inabil-
ity of ophthalmological examinations to identify causal factors associated with the 
observed rates of low visual acuity. Visual impairments have been suggested to 
negatively affect the acquisition of motor skills (Molnar 1991). Researchers have 
demonstrated that sensory deficits are variable and are often dependent upon the 
type of CP present. For example, researchers have noted that severe visual impair-
ments are observed in half of those with ID and tetraplegic CP (Edebol-Tysk 1989). 
Aside from visual impairments, other forms of sensory deficits have been noted. 
Yekutiel and Jariwala (1994) reported that deficits in stereognosis and in two-point 
discrimination are commonly observed in half of those with CP. Researchers have 
suggested that the manifestation of sensory deficits may vary dependent upon the 
motor impairments observed. For example, 90 % of children with hemiplegic CP 
exhibit bilateral sensory deficits (Cooper et al. 1995).

Seizure Activity

The prevalence of seizures in individuals with CP is variable and dependent upon 
the type of CP and the manifestation of comorbid disorders (i.e., ID; Pruitt and Tsai 
2009). Current estimates of the universal prevalence rate of any seizure disorder in 
individuals with CP range from 15 to 55 % (Odding et al. 2006; Singhi et al. 2003; 
Wallace 2001). Researchers investigating the prevalence of epilepsy in CP popula-
tions have reported that 35–40 % of those with CP have been diagnosed with epilep-
sy (Beckung and Hapberg 2002; Turk et al. 2001). Factors such as co-occurring ID 
may elevate the prevalence of seizure activity. Hadjipanayis et al. (1997) suggested 
that the prevalence of seizure activity may be as high as 71 % when CP and ID co-
occur. However, research reporting the prevalence of seizure disorders in those with 
ID and comorbid CP has been scant. Future research surrounding this population 
is important given that the presence of a seizure disorders are also a risk factor for 
decreased cognitive functioning (Vargha-Khadem et al 1992; Zafeiriou et al. 1999).

Specific risk factors associated with seizure disorders include family history and 
the presence of neonatal seizures (Kwong et al. 1998; Verrotti et al. 2006). Some 
researchers have reported that nearly three quarters of those later diagnosed with 
epilepsy had a seizure within the first year of life (Verrotti et al. 2006; Zafeiriou 
et al. 1999). Although improved neonatal care has reduced mortality rates surround-
ing neonatal seizures, it has not reduced the negative neurologic implications asso-
ciated with their occurrence (Ronen et al. 2007; Tekgul et al. 2006). The presence 
of neonatal seizures is associated with an increased risk for the development of CP, 
epilepsy, and global developmental delay (Garfinkle and Shevell 2011). Specific 
indicators associated with the development of CP include 5-min Apgar scores, the 
type and onset of the seizure observed, and the findings observed during electroen-
cephalographic investigations (Garfinkle and Shevell 2011).
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With regard to specific forms of epilepsy occurring in CP populations, general-
ized (61.3 %) and partial (27.4 %) epilepsy are most common (Gibbs et al. 1963; La-
gergren 1980; Verrotti et al. 2006). However, some controversy remains. Additional 
researchers have suggested that partial epilepsy is the most prevalent form of sei-
zure activity observed in CP populations (Carlsson et al. 2003; Hadjipanayis et al. 
1997). The observed disagreement may be influenced by multiple factors such as 
the type of CP present. Researchers have reported differential seizure activity based 
upon CP manifestation. Wallace (2001) estimated that 70 % of those with hemiple-
gic CP exhibit partial seizures. Those with spastic tetraplegia and diplegia exhibit 
seizure activity at earlier points in life when compared to those with hemiplegia 
(Singhi et al. 2003) and most commonly exhibit generalized tonic–clonic seizures 
(Hadjipanayis et al. 1997; Kulak and Sobaniec 2003). Despite the efficacy of phar-
macotherapy in managing seizures, their presence remains a significant concern for 
families and caretakers (Verrotti et al. 2006).

Eating and Feeding Deficits

Dysphagia is a common concern and health problem observed in individuals with 
CP. Dysphagia includes deficits in the oral preparation, oral-pharyngeal, and the 
esophageal phases of swallowing (Calis et al. 2008). Researchers have suggested 
that 58–86 % of those with CP evidence signs and symptoms of dysphagia (Dahl 
et al. 1996; Fung et al. 2002; Stallings et al. 1993). Investigations of individuals 
with severe and profound ID and comorbid CP reported elevated rates of dysphagia. 
Researchers estimate that 90–99 % of the individuals with CP and severe or pro-
found ID evidence symptoms of dysphagia (Calis et al. 2008; Reilley et al. 1996). 
Multiple researchers have hypothesized that malnutrition is partially responsible 
for the observed retardation in physical growth observed in CP and ID populations 
given the feeding difficulties present (Krick and Van Duyn 1984; Ruby and Ma-
theny 1962; Shapiro et al. 1986).

Feeding deficits may be further exacerbated by the presence of gastro-oesophageal 
reflux and food aspiration (Griggs et al. 1989; Rempel et al. 1988). The presence of 
such difficulties surrounding feeding has resulted in the use enteral feeding strategies 
(Sleigh and Brocklehurst 2004). Enteral feeding encompasses any procedure used to 
provide nutrition directly to the gastrointestinal system (Kirby et al. 1995). Research-
ers have demonstrated the utility and positive benefits (increased nutritional intake, 
weight gain, and growth) of enteral feeding in children (Brant et al. 1999; Corwin 
et al. 1996; Patrick et al. 1986; Sullivan et al. 2005). Currently, multiple enteral feed-
ing procedures are available (For an in-depth review see Pearce and Duncan 2002). 
However, selection may vary depending on the indications and contraindications for 
tube feeding based upon an individual’s needs (Pearce and Duncan 2002).

Despite the observed benefits, the use of enteral feeding options is not without 
controversy. Researchers have highlighted the need for feeding oversight due to the 
potential for overfeeding (Sullivan et al. 2006). Complications may occur during 
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the procedures used to introduce percutaneous endoscopic gastrostomy (PEG) 
placement (e.g., pneumoperitoneum, liver injury, colon injury, and gastro-colo-
cutaneous fistula; Schrag et al. 2007). Individuals with feeding tubes are also at a 
heightened risk for self-injury by pulling on or aggravating the feeding tube or its 
connection. Further, individuals are at an elevated risk for complications following 
operation (e.g., fluid aspiration, peristomal pain, infection, gastronintestinal bleed-
ing, and mortality).

Assessment

The initial classification systems used for diagnosing CP were controversial with 
multiple researchers suggesting different criteria (i.e., neurological and etiological) 
and dimensions (e.g., mild impairment; Morris 2007). Regardless of classification 
system used, early and accurate diagnosis of CP is important as it informs treat-
ment and the provision of services (Prechtl et al. 1997; Prechtl 2001). The age of 
diagnosis for CP is variable and often dependent upon the severity of observed 
impairment. Researchers suggest that when significant deficits are present, CP may 
be diagnosed within the first year of life (Palmer 2002); but more mild symptoms 
may not be identified and accurately diagnosed until 4 years of age (Cans 2000).

With regard to assessment, Aroor (1992) recommended a holistic assessment ap-
proach to avoid focusing on a single symptom or dimension. For instance, the author 
recommended that a small degree of hypotonia does not warrant as much attention 
as hypotonia and motor development delays combined. It is also important to note 
that the assessment of individuals with CP should be ongoing after initial identifica-
tion to monitor symptom manifestation and response to intervention (Aroor 1992).

Spasticity

The early assessment of CP should involve the investigation of muscular spastic-
ity. Methods of measuring spasticity may be organized into three broad categories 
including clinical, neurophysiologic, and biomechanical methods (Voerman et al. 
2007; Voerman et al. 2005).

Clinical Assessments Clinical methods of spasticity assessment include the Tar-
dieu Scale ( TS), which utilizes two velocities of passive muscle stretch to measure 
muscular spasticity (Boyd and Graham 1999; Scholtes et al. 2006; Tardieu et al. 
1953). Initially, the range of motion (ROM) of a muscle group is identified through 
a slow natural movement. This procedure is then followed by a fast stretch proce-
dure in an attempt to elicit a stretch reflex and detect a catch. Graham et al. (2000) 
defined a catch as increased muscular resistance or an abrupt stop during a fast pas-
sive stretch that occurs prior to completing the individuals ROM. However, there is 
minimal research regarding the reliability and validity of the TS (Haugh et al. 2006). 
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The Modified Tardieu Scale ( MTS) utilizes both slow and fast speeds to measure 
resistance to passive movement. Researchers have demonstrated that the MTS dem-
onstrates good inter-rater reliability and test–retest reliability for children with CP 
(Gracies et al. 2010) and adults with ID (Gielen et al. 2008). During an investiga-
tion of those with ID and comorbid CP the MTS has been observed to demonstrate 
good inter-rater reliability. However, additional researchers have reported some 
variation in the reliability of the MTS across respondent populations (Anasari et al. 
2008b; Mackey et al. 2004; Yam and Leung 2006). However, Waninge et al. (2011) 
reported that the inter-rater and test–retest reliability of the MTS was not acceptable 
when assessing individuals with profound ID (Waninge et al. 2011). The observed 
variation in reported reliability for assessment in ID populations warrants further 
investigation.

In an attempt to standardize the gradation of spasticity, Bohannon and Smith 
(1987) created the Modified Ashworth Scale ( MAS). It is used to measure resistance 
to passive movement and muscle tone (Temple et al. 2006). Similar to the MTS, 
there is some disagreement among researchers regarding the reliability of the MAS. 
The MAS has been previously evaluated in ID populations with CP and found to 
demonstrate good inter-rater and test–retest reliability (Waninge et al. 2011). Al-
though some researchers have demonstrated that the MAS is unreliable (Mutlu et al. 
2008; Anasari et al. 2008a; Yam and Leung 2006), other researchers suggest that 
it is both a reliable and valid measure of muscular spasticity (Gregson et al. 1999; 
Waninge et al. 2011).

Neurophysiological Assessment Neurophysiologic approaches focus on the 
mechanism of stretch reflex by measuring surface electromyography (EMG) laten-
cies and amplitudes to passive muscle movement (Hudders-Algra et al. 1997). EMG 
procedures rely on surface electrodes to detect the electrical signals that occur prior 
to muscular activation (Stegeman et al. 2000). Different approaches to the evoca-
tion of electrical signals serve to differentiate EMG approaches. EMG methods 
are variable but may include one of the following techniques to evoke muscle con-
traction: (a) EMG responses to mechanical stimuli, (b) EMG responses to passive 
and active movement, and (c) EMG responses to electrical stimuli (Voerman et al. 
2005). See Voerman et al. (2005) for a comprehensive review of those procedures 
commonly utilized. Neurophysiological assessment is useful in the identification of 
mechanisms underlying spasticity and monitoring the effects of treatment (Barolat-
Romana and Davis 1980). Surface EMG may also be used to identify and monitor 
muscular activation in those areas that surround and are impacted by the presence 
of muscular spasticity. Abnormalities in interneuronal activity, presynaptic inhibi-
tion, and polysynaptic reflexes are some mechanisms that have been linked to the 
presence of spasticity following neurophysiological evaluations (Ashby et al. 1974; 
Barolat-Romana and Davis 1980; Delwaide 1973). Given the variability of synaptic 
pathways involved in EMG analysis, researchers have questioned the reliability 
and clinical utility of EMG assessment (Uysal et al. 1999; Voerman et al. 2005). 
Future research is necessary to explore the efficacy of neurophysiological assess-
ment methods of spasticity in ID populations when CP is present.
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Biomechanical Assessment A third approach utilizes biomechanical methods to 
assess for spasticity. Biomechanical methodologies employ direct measures to pro-
duce quantifiable data regarding the observed resistance to movement (Pandyan 
et al. 2001). Most often biomechanical methods are used to assess elbow, knee, and 
ankle joints (Wood et al. 2005). This approach is often reliant upon a measure of 
torque such as an isokinetic dynamometer or hand-held dynamometer (Engsberg 
et al. 1996; Pandyan et al. 2001; Wood et al. 2005). However, researchers have 
also developed devices for use in specific circumstances and populations (Pandyan 
et al. 2001). In a review of the literature, Wood et al. (2005) reported that mea-
surement methods commonly assess passive movement (e.g., gravitational, manual, 
and controlled torque) but may include measuring active movement (voluntary and 
functional) as well. One challenge to the use of biomechanical measurement in ID 
populations is the requirements for following specific instructions and muscular 
demands (Wood et al. 2005). Individuals may not understand the demands necessary 
to actively participate in the measurement process. Recently, increasing amounts of 
research have begun to incorporate neurophysiological and biomechanical meth-
odologies concurrently when assessing spasticity (Kim et al. 2005; Malhotra et al. 
2008; Wood et al. 2005). The combined approach is suggested to overcome the 
weaknesses of either method in isolation and lead to an increased understanding of 
the muscular deficits observed.

Motor Functioning

Due to the previously identified heterogeneity of symptom manifestation observed 
in CP populations, the development of reliable and standardized assessments has 
been difficult. This factor is also exacerbated by the multiple classification systems 
proposed. As such, the following list of assessments is not exhaustive and instead 
focuses on those assessments with demonstrated psychometric properties. It is im-
portant to note that there is currently a paucity of research surrounding the assess-
ment of motor functioning deficits associated with CP in ID populations. Although 
multiple assessment and classification packages have since developed, the Gross 
Motor Function Classification System ( GMFCS) was one of the first attempts at 
creating a standardized measure to classify observed movement impairments in CP 
populations (Palisano et al. 1997). Prior to the introduction of the GMFCS research-
ers noted that children with CP were often measured with assessments that did not 
include children with CP in their normative data sets (Campbell 1992; Palisano 
1992).

Gross Motor Function Classification System (GMFCS; Palisano et al. 1997) The 
GMFCS organizes children into one of five levels dependent upon their gross motor 
abilities and limitations across contexts. Levels are most often distinguished by 
functional limitations observed in level of motor functioning, such as the need for 
supports (e.g., walkers). Descriptors are arranged according to age, with each age 
band covering a 2 year period from birth to 12 years of age (e.g., less than 2, 2–4 
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years of age, etc.). The GMFCS included four age bands with descriptors for a 
child’s ability corresponding to a given level of functional impairment (i.e., Level 
I—Level V, with Level V representing the most severe level of impairment).

The GMFCS has recently been expanded and revised ( GMFCS-E&R; Palisano 
et al. 2008). This revision included the introduction of an additional age band (a 
12–18 year-old group) and the revision of the 6–12 year-old age band (Palisano 
et al. 2008). Revisions also introduced a distinction between performance and capa-
bility regarding motor functioning. The GMFCS-E&R also includes a consideration 
of potential external factors influencing motor function (i.e., environmental and 
personal).

Inter-rater reliability of the GMFCS ranges from 0.55 to 0.93 (Palisano et al. 
1997; Wood and Rosenbaum 2000). The lower rate of reliability (0.55) was ob-
served when analyzing a population under 2 years of age. However, reliability in-
creased to 0.75 for the same group of raters in children 2–12 years of age (Palisan 
et al. 1997). The test–retest reliability of the GMFCS was reportedly high (Wood 
and Rosenbaum 2000). The GMFCS has been demonstrated to be a valid predictor 
of motor functioning (Wood and Rosenbaum 2000). Following the introduction of 
the GMFCS multiple measures of CP and related symptoms have been introduced.

Manual Ability Classification System (MACS; Eliasson et al. 2006) Additional 
measures such as the MACS assess differing areas of CP. The MACS is similar to 
the GMFCS but is used to measure the individual’s ability to manipulate objects 
and demonstrates good reliability and validity (Eliasson et al. 2006). Information 
provided by the MACS extends case conceptualization beyond gross motor deficits 
to incorporate deficiencies in fine motor skills that may also be targeted for inter-
vention. This measure does not discriminate based upon handedness; instead, it 
measures a child’s ability to handle objects in daily living situations (e.g., eating; 
Eliasson et al. 2006). The classification of impairment is based upon the need for 
assistance and the quantity and quality of performance.

Functional Mobility Scale (FMS; Graham et al. 2004) Campbell et al. (1990) 
noted that practitioners often relied on personal experience to monitor treatment 
and measure outcome. This lack of objective data collection impeded interventions 
and progress monitoring. In response to the observed deficits researchers have also 
introduced outcome measures such as the FMS which were designed to measure 
changes in walking ability and the need for assistive devices (e.g., wheelchair) 
across distances of 5, 50, and 500 m postintervention (Graham et al. 2004). The 
utility and reliability of the FMS in CP populations has been demonstrated (Harvey 
et al. 2007; Harvey et al. 2010).

Gross Motor Function Measure (GMFM; Russell et al. 1989) An additional out-
come measure related to gross motor functioning is the GMFM. The GMFM is a 
criterion-based measure which is designed to assess multiple gross motor dimen-
sions: rolling and lying, crawling and kneeling, standing, sitting, walking, running, 
and jumping (Russell et al. 1993). Consisting of 88 items, the GMFM is a direct 
observation measure that assesses for changes in gross motor functioning capabili-
ties in children with CP (Russell et al. 1989; Russell et al. 1993).
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Over 20 articles have investigated the psychometric properties of the GMFM 
(Adair et al. 2012). The GMFM is reported to be a reliable and valid measure of 
change in motor functioning (Josenby et al. 2009). Overall this measure has been re-
ported to demonstrate excellent reliability and internal consistency (Beckung et al. 
2007; Bjornson et al. 1998; Russell et al. 2000; Russell et al. 1989). Other research-
ers have further demonstrated the content, construct, and criterion related validity 
of the GMFM (Bagley et al. 2007; Josenby et al. 2009; Russell et al. 1989; Russell 
et al. 1998; Russell et al. 2000).

Neuroimaging

Advancements in neuroimaging have renewed interest in the etiological classifi-
cation of CP by analyzing the correlation between structural impairments in the 
brain and movement disorders (Accardo et al. 2004). Grant and Barkovich (1997) 
asserted that the current practice of simply identifying deficits in motor function-
ing does not provide information relevant to the etiology of CP. Researchers have 
demonstrated the utility of MRI in providing information relative to the timing and 
cause of the lesions in the brain (Grant and Barkovich 1997). In comparison to 
MRIs, Grant and Barkovich (1997) suggest that computed tomography (CT) scan-
ning is less sensitive to acute cerebral damage.

Although neuroimaging is not required for a diagnosis of CP, it is often recom-
mended in cases where the origin is unknown (Ashwal et al. 2004). Based upon a 
systematic review of the neuroimaging literature, Korzeniewski et al. (2008) sug-
gest that 83 % of individuals with CP evidence abnormal neuroimaging results. The 
most common irregularity observed is related to damage occurring in the white mat-
ter of the brain and is often associated with athetosis, ataxia, and bilateral spasticity 
(Fedrizzi et al. 1996; Hayakawa et al. 1997; Koeda et al. 1990). But the location and 
extent of cerebral damage is variable and related to the physiological impairments 
observed. For instance, those individuals with hemiplegic CP most commonly evi-
dence gray and white matter damage (Korzeniewski et al. 2008).

The utility of MRI research is not limited to investigations of the etiological fac-
tors surrounding CP. Researchers have also suggested that an MRI is useful as a 
prognostic indicator (Grant and Barkovich 1997). Results of MRI scans have previ-
ously been used to identify specific pathology associated with CP (Krägeloh-Mann 
et al. 1995) and it has been used to clarify the occurrence and influence of perinatal 
asphyxiation in CP populations (Truwit et al. 1992). These investigations are possible 
through the examination of factors associated with the observed cerebral damage. For 
instance, researchers are able to evaluate the timing of brain damage with neuroimag-
ing by analyzing glial reactions and/or neuronal migration (Chen 1981; Cioni et al. 
1999; Grant and Barkovich 1997; Himmelmann et al. 2005; Yin et al. 2000).

Despite recent advances and the applications noted above, researchers continue 
to criticize the role of neuroimaging in CP research. A systematic review of the 
literature identified four common problems observed in neuroimaging research; 
sample generalizability, correlation between anatomic findings and etiology, 
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inconsistency of timing estimates based upon neuroimaging, and variability in the 
communication of research results (Cioni et al. 1999; Humphreys et al. 2000). It 
is also important to note that individuals with ID and CP may exhibit anxiety and 
apprehension about exposure to neuroimaging procedures and equipment. Anxi-
ety may be reduced by introducing coping mechanisms (e.g., preferred item) or 
gradually exposing the individual to the procedure. Further, physical and medical 
restrictions may also impede and restrict those procedures that are available to an 
individual. These factors should be evaluated and addressed prior to an individual’s 
participation in neuroimaging procedures.

Intervention and Treatment

The provision of care for individuals with developmental disabilities (DDs) is an 
area that is continuously evolving as researchers and providers strive to identify 
efficacious and cost-effective interventions for a plethora of disorders. The Centers 
for Disease Control (CDC) and RTI International (Research Triangle Park, North 
Carolina) utilized survey, reports, and national health care databases to confirm 
diagnoses and calculate the estimated average lifetime cost of ID and CP in the 
USA (CDC 2004). Cost estimates represented both direct and indirect economic 
costs associated with DDs and did not include those routine medical costs incurred 
by the general US population. For individuals born with ID in 2000, the estimated 
total lifetime cost was $ 51.2 billion ($ 1,014,000 per person) and $ 11.5 billion for 
individuals with CP ($ 921,000 per person; CDC 2004).

Interventions for CP tend to incorporate a multidisciplinary model with individ-
ual professionals working in-conjunction with peers to simultaneously treat specific 
components and deficits. Disciplines often include orthopedic surgery, psychology, 
special education, spasticity management, occupational, speech, and physical ther-
apy (PT) (Liptak and Accardo 2004). Further, deficits associated with CP produce 
secondary factors that must be given consideration. For example, severe spastic-
ity is also associated with restrictions in movement and may place the individual 
at a greater risk for hygienic deficiencies. Spasticity may make movement (e.g., 
from bed to wheelchair) extremely difficult for individual caregivers (Barnes and 
Johnson 2008). Specific physical limitations imposed by spasticity may impede 
bathing attempts in specific areas (e.g., palm of the hand). This increases the need 
for caregivers to be aware of activities that may be associated with moisture (e.g., 
swimming or physical activity) as a failure to clean and dry these areas places the 
individual at an increased risk for illness or infections (Barnes and Johnson 2008).

A large emphasis is placed upon intervention during infancy and toddlerhood be-
cause children generally achieve their functional limits in daily living skills and am-
bulation shortly after they enter school (Molnar 1979; Watt et al. 1989). At this point 
therapy transitions to the development of self-initiated self-help skill acquisition and 
increasing motor abilities and endurance (Molnar 1991). Childhood is also associated 
with increased risk for secondary musculoskeletal deficits (e.g., chronic pain and fa-
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tigue, fine motor skills deficits) as children grow (Bax et al. 1988; Tosi et al. 2009). 
Early interventions include but are not limited to physical, occupational, and speech 
therapy, orthoses, and nerve blocks. Treatment goals for early intervention include 
improving: general appearance and posture, speech, feeding, self-help, and locomo-
tion (Phelps 1941). Odding et al. (2006) suggested that children with CP are the single 
largest group treated through PT. However, the author’s literary search indicated that 
this field publishes significantly less research on the efficacy of interventions for 
those with CP than other research areas (e.g., neurology and pediatrics).

Physical and Occupational Therapy

The goals of PT often include attempts to enhance self-care, play, motor skill in-
dependence, and leisure activities (Scrutton 1984). PT is also suggested to prevent 
musculoskeletal complication and to enhance motor development (Palmer et al. 
1988). Further, PT is used to hedge the effects of inexperience, disuse, and the 
development of secondary musculoskeletal complications. It is the most common 
intervention utilized for individuals with CP and is often included as a component 
of early intervention (Gordon 1987; Mutch et al. 1992). Physical therapists may 
also aid parents in enhancing their children’s quality of life at home by addressing 
specific deficits (e.g., bathing, dressing, and mobility devices). Despite its preva-
lence, researchers criticize the relative lack of research investigating the efficacy 
of PT in CP populations (Bower 1993; Shumway-Cook and Woollacott 1995). The 
heterogeneity of the CP diagnosis itself is likely a contributing factor to the dearth 
of available research.

Evidence regarding the efficacy of PT interventions is increasing, but requires 
additional research. A systematic review of randomized controlled trials (RCTs) 
evaluating the effects of PT interventions identified moderate evidence for some 
forms of PT interventions (Anttila et al. 2008). In their review of the available 
research, the authors noted that the comparison of results was hampered by the 
identification of as many as eight different intervention categories, each with dif-
ferent target populations and outcome measures (Anttila et al. 2008; Molnar 1991). 
A moderate amount of evidence for the efficacy of neurodevelopmental therapy in 
upper extremity interventions was reported (Hallam 1996; Law et al. 1991; Wallen 
et al. 2007). Anttila et al. (2008) reported that a moderate amount of evidence cur-
rently supports the use of strength training to increase walking speed (Liao et al. 
2007; Patikas et al. 2006) and stride length in those with CP (Patikas et al. 2006; 
Unger et al. 2006). In a direct comparison of control conditions to strength train-
ing, conflicting evidence was observed regarding the overall effects on gross motor 
functioning (Dodd et al. 2003; Liao et al. 2007; Patikas et al. 2006). In a study of 
the efficacy of PT in individuals with severe ID and CP researchers observed no 
difference in gross motor skills, passive joint motion, and developmental reflexes 
when comparing a supervised therapy management group, direct PT, and a control 
group (Sommerfeld et al. 1981).
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Occupational therapists often seek to modify a child’s environment to enhance 
quality of life and independence by introducing adaptive components for feeding, 
communication, and mobility (Bilenker et al. 1983; Finnie 1976). Addressing feed-
ing concerns in CP populations is a significant concern given the propensity for 
feeding difficulties and malnutrition. Although multiple forms of treatment have 
been emphasized (e.g., sensory integration therapy, neurodevelopmental treatment; 
Palmer et al. 1988; Scrutton 1984) and focus on enhancing functional activities and/
or improving quality of movement. The provision of occupational therapy resources 
is flexible and may include occupational therapy home programs (OTHPs; Giller 
Gajdosik 1991; Hinojosa and Anderson 1991; Schreiber et al. 1995). The efficacy 
of these interventions has been demonstrated elsewhere (Novak et al. 2009). As a 
multifaceted intervention, OTHPs often target problems (e.g., fine motor skills and 
body structure) identified by parents, physicians, and the therapist (Novak et al. 
2009). Additional targets may be identified systematically through direct observa-
tion and the use of standardized assessment measures.

Function-Based Intervention

An alternative therapeutic approach suggests that motor development is cumula-
tive and evolves from interactions across time and context (Gibson 1986; Thelen 
1996). Approaches emphasizing the improvement and quality of the functional use 
of motor movements are based upon an active intervention view (Anttila et al. 2008; 
Ketelaar et al. 2001; Thelen 1996). In an active intervention, the therapist shapes the 
environment to prompt the child and enables them to self-initiate motor movements 
(Latash and Anson 1996; Leech 1996). This function-based framework is also sug-
gested to increase and support parental involvement (Ketelaar et al. 2001; Palmer 
et al. 1988). Parents may be better able to identify areas of functioning where their 
child needs additional support, participate in therapy, and continue providing a 
structured environment outside of a therapeutic setting to promote generalization.

Assistive Devices

As noted previously, as treatment progresses across time the structure of therapy 
often shifts with increased emphasis on self-help skills and locomotion (Molnar 
1991). This may involve the introduction of devices to improve mobility and/or 
aid in locomotion and independent movements. Advancements in the construction 
of assistive devices such as the modification of wheelchair seats have not only en-
hanced overall mobility, but also the comfort (Bilenker et al. 1983; Molnar 1985; 
Redford 1986). Molnar (1991) suggested that therapists should incorporate preven-
tative treatments (e.g., splinting, orthotics, and range-of-motion exercises) to pre-
vent secondary insults. For example, orthotics are often employed to enhance joint 
stability by securing the joint in a functional position and stretching constricted 
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muscle groups (Flett 2003). Fixed and hinged-ankle foot orthotics are also com-
monly incorporated as an intervention for the management of equinus in those with 
spastic diplegia and has some demonstrated efficacy in those with spastic hemiple-
gia (Buckon et al. 2001). However, it is important to consider the biomechanical 
factors relevant to the observed spasticity prior to the implementation of orthotic 
intervention (Flett 2003).

Additional assistive devices utilized during treatment may include the use of 
casting, or constraint-induced (CI) movement therapy. The efficacy and utility of 
these devices are dependent upon consideration of the individual’s condition and 
the impairment observed. Although the efficacy of casting to prevent muscular 
contraction and increase muscle length has been demonstrated (Corry et al. 1998; 
Flett et al. 1999), this procedure is criticized for being inconvenient (multiple cast 
changes), and is also associated with changes in overall muscle tone (Flett 2003). 
At present, there are no randomized-control-trials presenting evidence to support 
the use of casting for equinus in isolation or in combination with Botulinum toxin 
type A (BTX-A; Blackmore et al. 2007). CI movement therapy used to treat upper 
limbs in hemiplegic CP is still considered experimental, but preliminary evidence 
indicates positive effects (Hoare et al. 2007). Researchers have demonstrated that 
CI therapy produced significant improvement in motor functions for children with 
CP and that these effects were maintained across time (Taub et al. 2004).

Spasticity Intervention

Prior to spasticity intervention it is necessary to determine if the impairment ob-
served is generalized, focal, or regional (Boyd and Graham 1997; Gormley et al. 
2001; Graham et al. 2000). Active intervention for muscular spasticity is necessary 
to maintain function and prevent secondary insults such as deformities and contrac-
tures (O’Shea 2008). Although PT is the most common intervention, other interven-
tion approaches have emerged and been investigated.

Orthopedic Surgery Treatment of CP may include orthopedic surgery when 
warranted (Bilenker et al. 1983; Bleck 1987; Rethlefsen et al. 1999). Orthopedic 
surgery procedures may be carried out for multiple reasons. Procedures may be 
preventative, or carried out to enhance quality of life (i.e., enhancing walking ability 
or to correct abnormal posture; Molnar 1991). With regard to prevention, research-
ers have suggested that the use of selective dorsal rhizotomy in pediatric popu-
lations may prevent or reduce the need for future surgical procedures (Chicoine 
et al. 1997). However, there is some disagreement about the appropriate candidates 
for selective dorsal rhitozomy. Researchers have suggested that children between 4 
and 8 years of age who evidence spasticity but are ambulatory and evidence good 
muscle control and strength are most likely to benefit from this procedure (Gormley 
2001). While Flett (2003) suggested that individuals with severe spastic diplegia 
may be the most ideal candidates for consideration of orthopedic surgery. Research 
surrounding the general efficacy of orthopedic surgery approaches demonstrated 
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that selective dorsal rhizotomy plus PT has been observed to reduce spasticity but 
was associated with minimal gains in overall gross motor functioning (McLaughlin 
et al. 2002). Additionally, Boyd and Graham (1997) cautioned that the long-term 
efficacy of orthopedic surgery in pediatric populations has not been examined.

Pharmacotherapy The efficacy of oral drug interventions for spasticity has not 
been sufficiently studied (Flett 2003). This is especially true for pediatric populations 
(Krach 2001). Barnes and Johnson (2008) cautioned that medication should mainly 
be used as an additive component to a comprehensive intervention approach and 
not in isolation. Ward (2008) emphasized that pharmacological treatment should be 
adjunctive and secondary to physical interventions during the treatment of spastic-
ity. Importantly, although medication may reduce spasticity it is not a precision tool 
operating in isolation and often produces diffuse muscular weakness in areas other 
than those inflicted by spasticity and targeted for intervention (Barnes and Johnson 
2008). Given the prevalence of comorbid psychological and medical conditions in 
both ID and CP populations it is also important to consider drug-interaction effects. 
Aside from interaction effects, it is important to monitor the specific side effects of 
prescribed medications. In ID populations, those drugs producing sedentary effects 
may also further decrease cognitive and adaptive functioning.

Examples of oral medications used to treat spasticity include baclofen, dan-
trolene, and diazepam. Diazepam may be administered for long- and short-term 
spasticity management, but is associated with sedentary effects (Pentoff 1964). De-
spite not being labeled as an antispasticity medication (Young et al. 1997); diaz-
epam is one of the most common antispasticity medications, and is the oldest still 
in use (Krach 2001; Whyte and Robinson 1990). Baclofen is also associated with 
drowsiness/sedation and there is disagreement in the literature about its ability to 
cross the blood-brain barrier (i.e., Flett 2003; Krach 2001). Additional side effects 
of Baclofen include cognitive impairment (Katz and Campagnolo 1994), dizziness, 
ataxia, and general weakness (Krach 2001). The sedentary effects observed with 
the use of baclofen (Alonso and Mancall 1991; Whyte and Robinson 1990; Young 
et al. 1997), but may be reduced with appropriate dose management (Nance and 
Young 1999).

Dantrolene has limited efficacy for spasticity management (Flett 2003). Although 
some researchers have presented evidence of subjective improvements in gait, they 
failed to identify any objective change in muscular spasticity (Ford et al. 1976). 
Joynt and Leonard (1980) noted that dantrolene did not produce significant altera-
tion in functioning despite producing notable physiological changes. Researchers 
have highlighted the importance of dose management to decrease side-effects as-
sociated with dantrolene (Verrotti et al. 2006). Side effects of dantrolene include 
drowsiness, tingling sensations, and skin eruptions (Ford et al. 1976).

Emerging medications used in CP populations include tizanidine, clonazepam, 
and clonidine (Ward and KoKo 2001). However, further research is necessary to 
clarify their efficacy and to determine appropriate conditions for use. Despite being 
heavily researched in adult populations, tizanidine has not been researched exten-
sively in children with CP. Verrotti et al. (2006) reported that there are no significant 



M. J. Konst and J. L. Matson372

differences between diazepam and tizanidine or tizanidine and baclofen regarding 
treatment efficacy. Although Clonazepam has been noted to be helpful in pediatric 
CP populations, it is associated with negative side effects such as drooling and seda-
tion (Flett 2003). Clonidine has been used in CP populations and decreases muscle 
tone; however, it is associated with hypotension (Nance 1997) and visual hallucina-
tions (Gracies et al. 1997).

A further example of emerging interventions for spasticity in CP includes the 
use of BTX-A (Ward 2008). BTX-A injections are reportedly painless, easy to ad-
minister, and is easily diffused through muscle systems. Notable benefits of BTX-
A include that injections are reportedly long-lasting and cause focal paralysis and 
denervation at the site of injection (Ward 2008). Flett (2003) suggested the use 
of BTX-A injections alongside traditional therapies as an alternative to orthopedic 
surgery in young children. Some researchers have associated the early use of non-
surgical procedures (BTX-A) with a decreased need for orthopedic surgery at later 
points in life (Hägglund et al. 2005). Although side effects are reported to be rare 
they may include localized redness, pain, muscular weakness, incontinence, and 
bruising (Flett 2003; Ward 2008). The use of BTX-A requires careful consideration 
of multiple factors including the individualization of dosage, injection site, and 
drug-interaction effects (Graham et al. 2000). Ward (2008) provided an overview 
of dosage, injection considerations and additional information regarding the use of 
BTX-A interventions to treat spasticity in individuals with CP.

To date the efficacy of BTX-A treatments has received mixed reviews. As with 
other treatment approaches to CP the utility of BTX-A may be limited to specific 
circumstances and populations, or used in conjunction with additional treatments as 
a portion of a larger treatment package. Researchers have demonstrated that BTX-
A was superior to placebo for improving gait (Cardoso et al. 2006). However, the 
results of randomized-controlled-trials for BTX-A in treating lower and upper limb 
spasticity were inconclusive (Ade-hall and Moore 2000; Wasiak et al. 2009). Future 
research is necessary to analyze drug-interaction effects, and the long-term effects 
of BTX-A interventions, especially in pediatric populations.

Future Directions

Descriptions of CP have been around since the mid-nineteenth century; however, 
there are still multiple elements surrounding it that are not understood or agreed 
upon (Morris 2007). This includes the absence of a single reliable and agreeable 
definition and description of CP. The identification of diagnostic criteria that ac-
curately describes the heterogeneous presentations associated with CP is paramount 
in order to streamline future research. The importance of developing a consensus 
definition is critical to multiple factors surrounding CP including the creation and 
identification of reliable and valid assessments, and research surrounding treatment 
efficacy and the provision of services. Clarification and unification of diagnostic 
criteria for CP may also aid in the identification and treatment of comorbid condi-
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tions commonly observed in CP populations. In general, there is a need for research 
among ID populations with CP to compliment and extend the research that is cur-
rently available.

Assessment

Given the suspected prevalence of chronic pain for individuals with CP it is neces-
sary to establish valid and reliable measures of pain occurrence. This is especially 
true for ID populations with comorbid CP whose communication abilities may be 
severely impaired. Given the presence of idiosyncratic behaviors commonly ob-
served in ID and CP populations, the use of direct observation to reliably evaluate 
pain is of limited utility (Fanurik et al. 1999). Accurate identification of chronic 
pain would facilitate the provision of resources as well as enhance the quality of 
life of individuals whose pain experiences may be unidentified or under identified. 
Additionally, this may provide auxiliary goals for treatment and care as alternative 
sources of discomfort or pain are identified.

The observed variation in the reported reliability of the measurement of spastic-
ity across populations is a topic that warrants further research. Specifically, addi-
tional research is necessary for clinical measures of spasticity ( MAS and MTS) to 
determine their efficacy with regard to specific diagnostic groups (CP and ID), ages 
(adults and children), comorbidities (e.g., visual impairment), and the degree of 
impairment observed (e.g., hemiplegic). Multiple limitations surrounding the clini-
cal utility of biomechanical measures of spasticity have been noted. Broadly, future 
research is necessary to develop protocols for the use of devices developed and em-
ployed by individual research groups to determine their sensitivity and specificity 
in a larger context. To increase research generalizability it will prudent to include a 
wide range of participants with various levels of spasticity resulting from different 
etiologies (Wood et al. 2005).

Further research is also necessary to extend the assessment of gross motor func-
tioning. Although multiple measures are available and have demonstrated sound 
psychometric properties in CP populations, little research is currently available to 
demonstrate the efficacy of these same measures in populations with ID and comor-
bid CP.

As researchers and funding sources continue to place emphasis on multidisci-
plinary research it is likely that neuroimaging research will continue to grow and 
expand. Future advances in neuroimaging may increase diagnostic accuracy and 
play a larger role in our understanding of the etiology of CP. This may include the 
creation of specific neuroimaging approaches for CP or the adoption of methods 
already in existence for other populations and purposes. Emerging techniques being 
utilized in CP populations include but are not limited to diffusion tensor imaging 
(Hoon 2005; Melhem et al. 2002; Neil et al. 2002), functional MRI (Accardo et al. 
2004; Novotny et al. 1998), fast spin echoic imaging, and magnetic resonance spec-
troscopy (Accardo et al. 2004; Hunter and Wang 2001). It will be equally important 
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to monitor the utility of any neuroimaging advancements for individuals with ID as 
these emerging techniques are developed. It will be important to thoroughly ana-
lyze, document, and communicate those modifications and considerations neces-
sary to extend the utility of emerging technology for use with individuals with ID 
and comorbid CP.

Intervention and Treatment

Intervention for those with CP should extend beyond motor functioning and in-
clude a multidisciplinary effort to improve functioning and quality of life while 
working to prevent additional deficits (Molnar 1991). In general, early therapeutic 
approaches should emphasize the use of modified play and positioning to enhance 
posture and motor movement responses that are essential to later fine and gross 
motor development (Molnar 1991). Researchers have also begun advocating the 
promotion of activity through rigorous active training as an addition to more tradi-
tional PT and occupational therapy approaches (Damiano 2006). The call to activity 
is based upon the belief that increased activity of individuals with CP has multiple 
positive effects. These effects include the development and maintenance of neural 
structures and/or pathways, maximizing physical functioning, and prevention of 
secondary muscular impairments. Further, increased activity may offset negative 
side-effects associated with inactivity (e.g., obesity and osteopenia) and simultane-
ously increase social skills development. As treatment is modified it is necessary 
to produce research to communicate and support any alterations. This includes a 
need to evaluate those procedures currently used in PT to identify their efficacy and 
determine future directions.

The use of evidence-based practice in the field of occupational therapy is grow-
ing (Bennett et al. 2003). However, significant room for improvement surrounding 
research dissemination and utilization remains. A survey by Humphris et al. (2000) 
indicated that only half of occupational therapists surveyed reported utilizing thera-
peutic approaches with research support. Barriers to the acceptance of evidence-
based practice include time and resource constraints, training, and unfamiliarity 
with literature navigation (Bennett et al. 2003; Humphris et al. 2000; Upton 1999). 
It is imperative that emphasis continues to be placed upon the use of evidence-based 
practices when treating individuals regardless of diagnoses.

Given the prevalence of dysphagia in CP populations and potential negative 
consequences of difficulties in self-feeding (e.g., malnutrition and aspiration) 
interventions may also consider the incorporation of oral motor coordination 
training (Pearson and Williams 1972). Although the benefits of enteral feeding 
procedures have been presented, future research is necessary to increase our un-
derstanding surrounding the use of the various procedures available. For instance, 
although the use of PEG is common for long-term assistive feeding (i.e., for more 
than 30 days; Eltami and Sulliran 1997; Gauderer 1999; Kirby et al. 1995) a review 
of the research literature surrounding their efficacy and utility for long-term use 
in CP and ID populations is currently limited (Sleigh and Brocklehurt 2004). 
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Samson‐Fang et al. (2003) raised concern surrounding the safety and efficacy of 
gastrostomy feeding in children with disabilities. Moving forward, it will be impor-
tant to increase our understanding of the situations surrounding the use of specific 
enteral feeding techniques in order to maximize their utility while minimizing side 
effects.

Advancements in identification and treatment have increased the lifespan and 
quality of life for individuals with DDs. However, despite these remarkable gains 
there have been only minimal changes made surrounding the provision of resources 
to adult populations. Multiple researchers have continuously criticized the reduc-
tion in services for adults with CP and ID (Bax et al. 1988; Thomas et al. 1989). 
Instead of a discontinuation of services due to observed improvement, services 
are often discontinued because they are no longer mandated due to an individual’s 
age. In a longitudinal analysis of motor functioning in adults with CP, Bottos et al. 
(2001) observed an overall deterioration in functioning following discontinuation 
of therapy. The authors noted that the effects of CP do not magically subside when 
an individual reaches adulthood and argued for therapy that focused on the instruc-
tion of functional behaviors. This research highlights a phenomenon impacting in-
dividuals with a variety of DDs. Future research demonstrating the positive effects 
of treatments in adults with CP may serve to increase awareness of the benefits of 
continued treatment and increase communication surrounding the need for addi-
tional resources as individuals age.
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Introduction

Recent advances in the study of cerebral palsy (CP) have led to a very relevant 
change in our knowledge of this disability, which is currently the most frequent 
cause of physical disability in childhood. The new approach, in which the World 
Health Organization (WHO) has actively participated, focuses more on health com-
ponents than on the consequences of the disease. From this perspective, disability is 
a social construct, implying an interaction between the person and the environment, 
so that special emphasis is placed on the promotion of quality of life (QOL) and 
participation in the community of people with disabilities. This chapter will pres-
ent, on the one hand, the conceptual model proposed for the study of CP, the current 
definition and classification system, and data about the epidemiology and incidence 
of the comorbidities. It will also address the importance of participation and QOL 
in the assessment of the personal outcomes of intervention procedures as well as 
the role played by the diverse comorbidities associated with CP. To conclude, it 
will analyze the effects of these changes on our comprehension of CP in order to 
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plan and organize support service strategies promoting the participation and QOL 
of people with CP.

Conceptualizing and Applying the Human Functioning 
Model to Cerebral Palsy

A Biopsychosocial Model of Cerebral Palsy

Progress in our comprehension of CP has been made possible as a result of 
the current biopsychosocial conception of disability, emphasizing the relevance 
of the environment in participation and QOL. The model of human functioning 
of the International Classification of Functioning, Disability and Health 
(ICF) (World Health Organization, 2001) includes contextual factors and partici-
pation as essential dimensions. They, in turn, include the environmental and per-
sonal factors that may affect a person’s health. The environmental factors constitute 
the physical, social, and attitudinal environment in which people live and develop, 
whereas personal factors are the particular background of a person’s life and life-
style (e.g., sex, age, education, profession, and socioeconomic characteristics). 
However, according to the ICF, (2001) participation is defined as the act of engag-
ing in a life situation. Some examples of life situations in which people usually par-
ticipate include relations with family and friends, domestic life, learning and apply-
ing knowledge, and community, social, and civic life, including leisure activities.

Hence, the biopsychosocial model of disability, on the one hand, considers 
participation as an essential dimension related to the person’s functioning in society 
and, on the other, it acknowledges that people with a chronic health condition can en-
joy a satisfactory life (Rosenbaum 2008). This perspective underlines the relevance 
of environment for participation and to achieve optimal levels of QOL in people 
with CP (Colver 2005; see Fig. 13.1). The ICF (2001) defines the environment 
as the physical, social, and attitudinal factors that either facilitate or hinder 
participation. Thus, environmental barriers such as, for example, the lack of adapted 
transportation or negative attitudes towards children with CP can negatively affect 
their participation and QOL. Actually, it is important to know not only the negative 
aspects (barriers) of the environment, because they can worsen the disability and 
the levels of dependence, but also the positive environmental factors (facilitators), 
which, when mobilized, can increase levels of participation in the community, in 
school, or at home.

Definition of Cerebral Palsy from a Biopsychosocial Perspective

Recent advances in the study of CP have led to a very relevant change in our 
knowledge of this disability. CP has traditionally been considered as a motor 
disorder, and this conception has marked both research and intervention, which 
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has mainly focused on the motor consequences produced by early brain dam-
age. However, the current perspective of the study of CP, based on an ecological 
and biopsychosocial model of disability, is fostering important changes in 
intervention procedures with a clear will to go from an approach focused on per-
sons and limitations to a perspective oriented towards promoting the functional 
capacities of people in interaction with their environment (home, school, work, 
community, etc.).

CP is a developmental disability that includes different disorders from hetero-
geneous etiologies, types, and severity. The motor disorders of posture and move-
ment are permanent and not progressive, although changing clinical patterns can 
manifest, leading to limitations/restrictions of activity (e.g., walking, manipulation, 
and speech). In addition, CP is usually accompanied by other disorders (e.g., pain, 
fatigue, and epilepsy), comorbidities to which special attention must be paid.

Rosenbaum et al. (2007) propose the following definition:
Cerebral palsy describes a group of permanent disorders of the development of movement 
and posture, causing activity limitation, that are attributed to non-progressive disturbances 
that occurred in the developing fetal or infant brain. The motor disorders of cerebral palsy 
are often accompanied by disturbances of sensation, perception, cognition, communication, 
and behavior, by epilepsy, and by secondary musculoskeletal problems (p. 9).

The strategy adopted for the classification of CP is that described in the Reference 
and Training Manual of Surveillance of Cerebral Palsy in Europe (SCPE R&TM), 
available at the website of SCPE (http://www.scpenetwork.eu/en/rtm/), which pro-
poses a classification of CP with four components: (1) motor abnormalities, (2) as-
sociated deficiencies, (3) anatomic and radiological findings, and (4) etiology and 
time of onset of the alteration (see Table 13.1).

Relationships with family and friends 
Domestic life.  
Learning and applying knowledge 
Community, social, and civic life

Physical well-being 
Psychological well-being 
Moods and emotions 
Self-perception 
Autonomy 
Parental relations and home life 
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Fig. 13.1  Please insert missing text here
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Activity Limitations

The current definition of CP within the conceptual biopsychosocial model consid-
ers the motor disorder as the cause of the activity limitations. The ICF (2001) refers 
to activity as the execution of a task or action by a person, and defines limitation 
of activity as the difficulties a person may have performing that activity. However, 
one of the problems of the ICF is that it does not present a clear and exclusive di-
vision between activity and participation (defined as the act of engaging in a life 
situation). More specifically, the ICF only provides one classification system of 
the life areas of the components of activity and participation. Thereby, to solve this 
problem, the ICF offers four different ways classification forms, leaving the deci-
sion to each user of which option to choose in order to differentiate activities from 
participation. However, since the publication of the ICF, many studies have ap-
peared that are oriented towards achieving a clearer conceptualization of these two 
components (Badley 2008; Nordenfelt 2003). Thus, Whiteneck and Dijkers (2009) 
propose considering activity as referring to the performance at the individual level, 
and participation when referring to outcomes at the social level. Following this sug-
gestion, activities are physical and cognitive tasks carried out by people, whereas 
participation is the performance of the social role as a member of society.

Thus, the application of the biopsychosocial model of disability in CP contrib-
utes to the establishment of individualized functional profiles that become a central 
aspect in the design and development of intervention programs. Hence, the elabora-
tion of adequate instruments to assess the functional motor skills of people with CP 
is becoming a priority goal, and there are currently various available measures (see 
Table 13.2). Although it is important to take activity limitations into account, the 
way in which motor disorders affect participation—an issue that will be addressed 
below—should also be considered.

Table 13.1  Components of the classification of cerebral palsy (CP) of the surveillance of Cerebral 
Palsy in Europe
Motor disorders Nature and typology of the 

motor disorder
Spastic CP (bilateral or unilateral)
Dyskinetic CP (dystonic or 
choreoathetosis CP)
Ataxic CP

Functional motor skills Limited activity
Associated disorders Presence or absence Epilepsy

Impact on functional skills Intellectual disability
Sensory disorders

Anatomic and radiological 
findings

Anatomic distribution Affected body parts
Radiological findings Cortical abnormalities, ventricular 

elongation, loss of white matter…
Etiology and chronology Clearly identified cause Brain damage, meningitis, 

cerebral malformations…Time of onset of the injury
Event that occurred before the 
affected function developed
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Instrument Authors Purpose of measure Content
Gross motor func-
tion classification 
system (GMFCS)

Palisano et al. 
(1997)

Describes the motor 
performance of 
children with CP 
on the basis of their 
functional abilities 
and their need for 
assistive technol-
ogy and wheeled 
mobility

Functional levels range from I 
(independent gross motor func-
tion with few limitations) to V 
(complete dependence for all 
motor activities)

Manual ability 
classification sys-
tem (MACS)

Eliasson et al. 
(2006)

Describes how 
children with CP 
use their hands to 
manipulate objects 
in daily activities

It has 5 levels: Level I represents 
optimal manual skill, and Level 
V indicates lack of any active 
function in the hands

Drooling impact 
scale (DIS)

Reid et al. 
(2010)

Assesses the effect 
of interventions to 
control saliva in the 
drooling of children 
with developmental 
disabilities

It consists of a series of ten 
items, each one measured on 
scale ranging from 1 to 10. The 
total individual scores of the 
items are calculated to assess 
the severity and frequency of 
drooling. A score of 9 or 10 is 
classified as an excellent to very 
good reduction, 7 to 8 as a good 
reduction, and less than 5 as 
deterioration

Viking speech 
scale (VSS)

Pennington 
et al. (2013)

Assesses the 
functioning of 
speech in children 
with CP in daily life

It has 4 levels: no speech disor-
der (Level 1), imprecise speech 
but usually comprehensible for 
strangers (Level II), unclear 
speech, normally not understood 
by people who are not familiar or 
out of context (Level III), incom-
prehensible speech (Level IV)

Communication 
function 
classification 
system (CFCS)

Hidecker et al. 
(2011)

Assesses the capac-
ity for communica-
tion in daily life 
situations

It classifies communication 
in five levels according to the 
efficacy of current communica-
tion: Level I indicates that the 
emitter and receiver is effica-
cious with known and unknown 
interlocutors; Level V indicates 
that the emitter and receiver is 
rarely efficacious with known 
interlocutors

Functional Com-
munication Clas-
sification System 
(FCSS)

The Center for 
Cerebral Palsy 
and Cerebral 
Play League 
of Queensland 
(2014)

Assesses the way the 
child with CP com-
municates in daily 
life situations

It has five levels, where Level 
I indicates a total absence of 
support to interact, and Level V 
reflects complete assistance to 
communicate

Table 13.2  Measures to assess functional capacity in cerebral palsy (CP) 
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Comorbidities in Cerebral Palsy

During the past few years, there has been an increase in the incidence and preva-
lence of CP, mainly due to the improved documentation of cases recorded in the na-
tional registers. Thus, Odding et al. (2006), in a study of a network of CP registers in 
14 centers of 8 European countries, called Surveillance of Cerebral Palsy in Europe 
(SCPE), report the epidemiological data of CP, estimating the prevalence at 2–2.5 
per 1000 live newborns. Likewise, the data indicate that each year, about 10,000 
new cases of CP are diagnosed in the European Union.

Early brain damage always has motor sequelae but, in many people with CP, 
there are also other deficiencies that can interfere with their ability to function in 
daily life and that provoke greater limitations of activities than the motor deficien-
cies themselves. Baxter (2013) note the relevance of paying more attention to the 
comorbidities associated with CP because they can have a negative impact on the 
participation and QOL of children, adolescents, and adults with CP. According to 
Odding et al. (2006), depending on the type of CP, between 25 and 80 % of people 
with CP present associated deficiencies.

Somatosensory Deficits

In addition to motor sequelae, people with CP can manifest somatosensory alter-
ations, among which abnormal tactile perception and altered pain sensitivity are 
noteworthy. For example, people with CP have been observed to present worse 
levels of tactile discrimination, stereognosis, and proprioception (Cooper et al. 
1995; McLaughlin et al. 2005; Riquelme and Montoya 2010; Sanger and Kukke 
2007; Wingert et al. 2009), in addition to higher levels of pain than healthy chil-
dren (Doralp and Bartlett 2010; Malone and Vogtle 2010; Parkinson et al. 2010; 
Riquelme et al. 2011; Riquelme and Montoya 2010; Vogtle 2009). These somato-
sensory deficits could be due either to injuries caused by brain damage in the corti-
cal and subcortical sensory areas or to secondary neurophysiological mechanisms 
provoked by motor limitation (e.g., aberrant feedback of the somatosensory affer-
ences) and which reduce the exploration opportunities of children with CP (Clayton 
et al. 2003). In this sense, recent neuroimaging studies have revealed alterations in 
the white matter connecting the motor and somatosensory cortices, suggesting that 
the motor problems of people with CP could reflect a disruption of both types of 
connections (Hoon et al. 2002; Hoon et al. 2009; Thomas et al. 2005). Moreover, 
the developing nervous system is very sensitive to postnatal neural activity, requir-
ing defined patterns of afferences for a normal synaptic organization to occur. Thus, 
for example, Zwicker et al. (2013) found a relation between neonatal pain and the 
abnormal development of the corticospinal tract. The patterns of stereotyped and 
monotonous movements at neonatal age could also produce abnormal afferent feed-
back that would alter cortical reorganization, producing deficits in somatosensory 
processing (Coq et al. 2008). Finally, reduced tactile sensitivity has been related 
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to increased pain sensitivity in people with CP (Riquelme and Montoya 2010), 
suggesting a potential link between abnormal somatosensory experiences in early 
infancy and long-term changes in somatosensory processing and pain (Schmelzle-
Lubiecki et al. 2007).

Pain in Individuals with Cerebral Palsy

People with CP suffer frequent pain at any age, in multiple locations, between mod-
erate and severe intensity. The levels of pain prevalence in adults with CP vary, 
depending on the studies, between 75 and 25 % (Brattberg 2004; Carter et al. 2002; 
Hadden and von Baeyer 2002; Hirsh et al. 2011; Hunt et al. 2003; McKearnan et al. 
2004; Odding et al. 2006; Parkes et al. 2009; Penner et al. 2013). Pain usually pres-
ents constantly or daily in half of the affected individuals and with a pain intensity 
ranging between 2 and 5 on a 0–10 scale (Hadden and von Baeyer 2002; Hirsh 
et al. 2011). Pain is mainly due to musculoskeletal causes (Carter et al. 2002) and is 
located in multiple body areas, with predominance of the cervical and lumbar areas 
and lower limbs (Brattberg 2004; Carter et al. 2002; Dudgeon et al. 2002; Had-
den and von Baeyer 2002; Hirsh et al. 2011; Hunt et al. 2003; Lannin et al. 2007; 
McKearnan et al. 2004; Arve Opheim et al. 2011; Riquelme et al. 2011; Schmelzle-
Lubiecki et al. 2007). It has been observed that the inability to walk does not affect 
pain intensity, but it does affect the number of body areas affected by pain. Thus, for 
example, Malone and Vogtle (2010) examined pain and its interference with daily 
activities in two groups of people with CP, ambulatory and nonambulatory, for 3 
months, finding no differences in maximum pain intensity between the two groups, 
although the walking people presented fewer painful areas than the nonambulatory.

In the pediatric population with CP, pain levels are usually similar to those of 
adults, with an incidence ranging between 78 and 41 % of the cases, depending 
on the studies. Pain usually presents with a weekly or daily frequency and with an 
intensity between moderate and severe (Breau et al. 2003; Engel et al. 2005; Novak 
et al. 2012; Parkes et al. 2009; Parkinson et al. 2013; Ramstad et al. 2011; Riquelme 
et al. 2011; Russo et al. 2008; Tervo et al. 2006). The most frequent causes of pain 
are accidents (especially in children with greater motor disability), gastrointestinal 
pain, infections, headaches, and musculoskeletal disorders (Breau et al. 2003; Par-
kinson et al. 2013; Penner et al. 2013; Ramstad et al. 2011). Pain is associated with 
an increase in children's dependence (Tervo et al. 2006), as well as greater interfer-
ence in daily activities such as sleeping, physical education programs, or school ac-
tivity (Engel et al. 2002; Geister et al. 2013; Ramstad et al. 2011; Tervo et al. 2006).

In a disability as complex as CP, with so many associated disorders, pain can 
be related to multiple variables, such as motor deficit, age, gender, problems with 
the limbs, chronic fatigue, sleep disorders, and impairment of the physical func-
tion (Breau et al. 2003; Carter et al. 2002; McKearnan et al. 2004; Riquelme et al. 
2011). One factor that has received particular attention in CP is the relation between 
pain perception and motor impairment. However, the results obtained to date are 
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contradictory and not very clarifying. Whereas some studies have shown a close as-
sociation between pain suffered by children with CP and the severity of their motor 
impairment (children with greater motor impairment present more frequent pain; 
Barney et al. 2013; Houlihan et al. 2004), other investigations found no significant 
association between pain and the degree of functional limitation described with 
the GMFCS. Nevertheless, significant correlations between the GMFCS values and 
other variables, such as mobility, dexterity, oral expression, sensory deficits, or cog-
nition, have been reported (Kennes et al. 2002). Riquelme et al. (2011) confirmed 
the presence of pain at early ages of similar intensities to those manifested by adults. 
With regard to sex, Parkinson et al. (2013) found a higher incidence of pain in 
young females and in people with emotional problems. Moreover, in one third of 
the adult population with CP, chronic pain and fatigue are closely related, affecting 
16 % of the population (Van Der Slot et al. 2012).

People with CP are not only subject to the same sources of pain as the gen-
eral population, but also, due to their pathology, to other processes that can cause 
pain such as spasticity, orthopedic problems, or digestive dysfunctions (Doralp and 
Bartlett 2010; Engel et al. 2003; Gallien et al. 2007; Intiso et al. 2014; Jahnsen 
et al. 2004; Jozwiak et al. 2011; Kadhim et al. 2013; Kirstyn et al. 2007; Nolan 
et al. 2000; Penner et al. 2013; Russo et al. 2008; Schwartz et al. 1999). Painful 
etiologies, such as spasticity or musculoskeletal problems, can turn daily life activi-
ties like standing, walking, or physical activity into sources of pain (Geister et al. 
2013; Krigger 2006). In this sense, the study of Riquelme et al. (2011) revealed 
that people with CP are subject to a greater number of painful health procedures 
than healthy people. For instance, people with CP repeatedly suffer pain caused by 
habitual health procedures, such as surgery, injections, stretching, manipulation by 
other people, immobility, or inadequately adjusted orthotics (Brattberg 2004; Carter 
et al. 2002; Hadden and von Baeyer 2002; Hunt et al. 2003; Hurvitz et al. 2013; Jas-
pers et al. 2013; Kadhim et al. 2013; Kibele 1989; Krigger 2006; Lannin et al. 2007; 
McKearnan et al. 2004; Riquelme et al. 2011). According to a study of Parkinson 
et al. (2013), 43 % of children with CP experience pain during physiotherapist pro-
cedures. Likewise, adults with CP consider habitual physiotherapist activities such 
as mobilizations, palpations, and supporting weight with the lower limbs to be pain-
ful (Krigger 2006). These data reveal the importance of applying techniques to rate, 
prevent, and relieve pain in habitual clinical practice.

Optimal pain management depends on its accurate rating (Anand and Craig 
1996). For this purpose, a series of difficulties should be taken into account before-
hand, such as cognitive and communication deficiencies suffered by many people 
with CP (many of them pediatric patients), as well as multiple painful etiologies 
(Penner et al. 2013). In this sense, although the direct report by the person with CP 
is considered the optimal procedure for rating pain (Breau et al. 2003; McGrath 
et al. 1998), many authors have resorted to rating it by means of reports or question-
naires completed by parents, caregivers, or health professionals, whereas others use 
combined interviews of the person with CP and his or her parents/caregivers. Nev-
ertheless, in a study carried out by Hadden and von Baeyer (2005) it is suggested 
that the capacity of children with CP to communicate pain does not influence the 
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way their parents report the observed pain. Parkinson et al. (2010) compared ques-
tionnaires administered to communicative children with CP with those completed 
by parents of communicative and noncommunicative children. The results showed 
that the frequency of pain perceived in both populations was similar (60 % in the 
children’s questionnaires vs. 73 % in the parents’ questionnaires), but the situations 
related to pain were different. Thus, whereas in the children’s questionnaires, pain 
was associated with age but not with the severity of the pathology, the parents as-
sociated greater frequency and intensity of pain with the severity of the pathology 
and the presence of epileptic crises. However, more recent studies comparing pain 
ratings of children with CP with those of their parents have found both overrating 
and underrating of pain by parents (Boling et al. 2013; Ramstad et al. 2011).

Pain Management

As mentioned above, pain of different intensity, frequency, and multiple body loca-
tions is one of the most frequent comorbidities in people with CP. Therefore, a goal 
to improve the well-being of people with CP should be the application of methods 
or intervention procedures to relieve pain. In this sense, Hadden and von Baeyer 
(2002) estimated that almost one third of adults with CP expressed dissatisfaction 
with the care and treatment they receive for their problems of pain. Likewise, Krig-
ger (2006) stated than only 13.6 % of the adolescents and adults with CP and without 
ambulatory ability who feel pain receive specific pain treatment, despite the relation 
between pain and the rehabilitation procedures (e.g., mobilizations or palpations). 
In turn, health professionals do not always monitor pain systematically and they 
also confer little relevance to pain in children with CP with cognitive deficits (Dud-
geon et al. 2002; Massaro et al. 2013). In contrast, according to Vargus-Adams and 
Martin (2011) pain was revealed to be one of the main treatment goals for health 
professionals who work with people with CP. From this perspective, Swiggum et al. 
(2010) stated that 80 % of the physiotherapists attending children with neurological 
problems apply subjective measures to rate pain. Of them, 70 % use scales com-
pleted by the child, and 48 % use behavioral and physiological measures. In addi-
tion, they usually use distraction, praise, information, and conversation to decrease 
pain and stress during painful procedures. In this sense, the literature also presents 
institutionally established protocols to reduce anxiety associated with painful health 
procedures, for example, explaining through play the procedure of injecting botu-
linum toxin in a prior nursing consultation (Gosset et al. 2012). Another procedure 
such as the presence of clowns during the botulinum toxin injections was effica-
cious in some cases (girls after several visits), but it was harmful in others (children 
younger than 8 years) (Hansen et al. 2011).

A decrease is noted in the use of health services by people with CP when they 
reach adulthood (Hilberink et al. 2007). Engel et al. (2002) have shown that fewer 
than 25 % of adults with CP requested help from health services for pain manage-
ment. When they did so, they went to various health professionals (doctors, nurses, 
physiotherapists, and occupational therapists) (Engel et al. 2002; Hirsh et al. 2011). 
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Physiotherapy interventions seem to be the most frequently used technique to re-
lieve pain and are considered moderately effective by adults with CP (Engel et al. 
2002; Hirsh et al. 2011; Opheim et al. 2011). Also, the study of Engel et al. (2002) 
showed the scarce use of a single treatment and that passive interventions were 
preferred to those requiring the subject’s active intervention. Thus, for example, 
analgesic medication was used by 72 % of the subjects, whereas psychological in-
tervention was used by 16 %, and physical exercise only by 3 %, although this was 
one of the interventions considered the most effective by the subjects themselves. 
More invasive interventions, such as surgery, are not received due to lack of access, 
lack of interest, or because they are considered inadequate for the specific case. 
Although people with CP perceive that most analgesic treatments were at least mod-
erately useful, they were used by a relatively small part of the sample and only for 
a short period of time. A 2-year longitudinal study revealed an increase in the fre-
quency of treatments used by adults with CP, who considered that most treatments 
were moderately helpful (Jensen et al. 2004). However, at the end of the study, 
the only treatments showing a perceived decrease in pain intensity were whirlpool 
baths, ultrasound, and transcutaneous electrical nerve stimulation (TENS). The re-
maining treatments seem to produce some pain relief for a short time after their 
administration; however, the relief was subjectively rated by the subjects as “better 
than nothing.” Engel et al. (2003) showed low levels of satisfaction with the general 
procedures of pain relief, with 32.8 % of the interviewees referring to dissatisfac-
tion, which was positively related to the subject’s degree of pain intensity.

The use of antispastic drugs has shown beneficial effects in pain relief in people 
with CP (Chaleat-Valayer et al. 2011; Intiso et al. 2014). Orthopedic surgery can 
produce a decrease in pain associated with musculoskeletal deformities (Hasler 
2013; Vles et al. 2013). Multimodal analgesia and epidural analgesia associated 
with surgery have been shown to be effective to control perioperative pain in chil-
dren with CP (Moore et al. 2013), as well as local analgesic products used during 
the injections of botulinum toxin (Brochard et al. 2011). However, Vogtle et al. 
(2013) showed that physical exercise decreased pain and fatigue in adults with CP. 
The use of somatosensory therapy has been shown to increase pain thresholds in 
adults with CP (Riquelme et al. 2013). Other authors are investigating the efficacy 
of less conventional treatments such as techniques to modulate pain by means of 
virtual reality (Steele et al. 2003). Caregivers’ attention to positioning and in the 
daily care activities could improve pain in nonambulatory people with CP (Bischof 
and Chirwa 2011).

People with CP seem to use many pain coping strategies spontaneously, which 
allow them to adapt to their chronic pain by means of pain management programs 
(exercise sets, distraction, persistence in tasks, ignoring pain, relaxation or seeking 
social support) (Dudgeon et al. 2002). Jensen et al. (2006, 2011) associated pain in 
people with CP with psychosocial factors such as catastrophism, strategies for rest-
ing and persisting at a task, and seeking social support. These authors confirmed 
that changes in coping strategies were related to changes in functionality (for exam-
ple, a decrease in catastrophism and an increase in perseverance in the activity were 
associated with decreases in the levels of interference due to pain and the levels of 
depression at 6 months). According to these studies, the most efficient strategies to 
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increase functionality were decreasing catastrophism and persevering in the task, so 
prioritizing these strategies could increase the levels of participation of people with 
CP. Engel et al. (2002) proposed the existence of a cognitive-behavioral model of 
chronic pain that is applicable to people with CP, so cognitive-behavioral interven-
tions could train coping responses to reduce depression and increase participation. 
Brunton and Bartlett (2013) proposed the use of strategies to promote awareness of 
one’s body, thereby facilitating recognition of the painful effects produced by di-
verse activities as a way of improving pain management and fostering responsibility 
for health needs in adolescents with CP. Chong et al. (2012) found a relationship 
between the size of drawings of their own body and pain perception in children with 
CP, and recommend its use as a therapeutic strategy in clinical practice to help the 
children discuss their condition.

Other Comorbidities

Brain damage is usually accompanied by other deficiencies, so that, due to their 
high prevalence, the extent to which they interfere with the person’s skills to par-
ticipate in desired activities and roles should be analyzed. Different disorders that 
usually coexist with CP are described below:

• Intellectual disability (ID). It is estimated that 23–44 % of the people with CP 
present ID. The prevalence of cognitive alterations varies as a function of the 
type of CP, and it increases especially in the presence of epilepsy (Odding et al. 
2006).

• Behavior problems and psychiatric disorders. Parkes et al. (2008) and Bros-
sard-Racine et al. (2012) note that approximately 40 % of the children with CP 
present behavior problems. The problems most frequently found have been dif-
ficulties with classmates, hyperactivity, attention deficit, emotional symptoms, 
and absence of prosocial behaviors (Bjorgaas et al. 2013; Bjorgaas et al. 2012; 
Brossard-Racine et al. 2012; Parkes et al. 2008; Sigurdardottir et al. 2010). More 
than one half of the children with CP meet the diagnostic criterion for Attention 
Deficit with Hyperactivity Disorder/Attention Deficit Disorder (ADHD) (Bjor-
gaas et al. 2012; Parkes et al. 2008).

• Sensory deficiencies. Vision, hearing, and other sensory pathways may be affect-
ed, although they are more frequent in CP with hemiplegia. Sixty-two percent of 
the children present ophthalmologic problems (Odding et al. 2006).

• Endocrinological disorders. Most children with CP suffer from gastrointestinal 
and feeding problems. Thus, for example, suction (57 %) and salivation prob-
lems (38 %) are very common in the first 12 months of life. Children with CP 
also present retarded growth and weight problems (Odding et al. 2006).

• Urogenital disorders. At least 25 % of the children and adolescents with CP have 
primary urinary incontinence, which is more frequent in quadriplegic CP accom-
panied by ID (Odding et al. 2006).

• Communication. CP can present a great diversity of language and communica-
tion problems. Estimations of these alterations vary very much depending on the 
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authors, but it can be stated that about 60 % of the cases of CP present language 
problems. These alterations vary considerably in each person and refer to prob-
lems in language acquisition and expressive language (80 %). In this sense, these 
people usually present a communicative deficit that may be due to ID or to a 
speech disorder (dysarthria) or to both (Odding et al. 2006).

• Epilepsy. People with CP can present diverse epileptic syndromes. It is present 
in about 20–40 % of the children and is more common in hemiplegic and quad-
riplegic CP (Odding et al. 2006).

• Secondary musculoskeletal problems. Muscular contractions (73 %), hip disloca-
tions (75 %), and scoliosis (72 %) are very frequent (Odding et al. 2006).

• Fatigue. The experience of physical fatigue is significant in people with CP and it 
has an impact on the maintenance of functional skills and on the perception of life 
satisfaction (Brunton and Rice 2012; Jahnsen et al. 2003; Opheim et al. 2009).

Participation and Quality of Life

The new approach, in which the WHO has actively participated, focuses more on 
health components rather than on the consequences of the disease. From this per-
spective, disability is a social construct, implying an interaction between the person 
and the environment, so that special emphasis is granted to promoting participation 
and QOL of people with disabilities.

The right to participation of people with disabilities, like any other citizen, is 
reflected in the Convention of Rights of People with Disabilities (United Nations 
2006), has the goal of “promoting, protecting, and ensuring the full enjoyment and 
in conditions of equality of all the essential rights and liberties of all people with 
disabilities, and to promote the respect of their inherent dignity” (p. 4). More spe-
cifically, in Article 3, the commitment of the member states is to “guarantee full and 
effective participation and inclusion in society” (p. 5).

From the biopsychosocial perspective of the model of human functioning, par-
ticipation is understood as the person’s capacity to engage in different life situations 
(related to family, education, life at home, etc.). Moreover, participation is consid-
ered an essential part of the person’s development and is related to the outcomes 
of QOL. The current explanatory models of participation do not focus exclusively 
on the child’s factors, describing it instead from many perspectives or levels. Thus, 
for example, King et al. (2003) propose a conceptual model with 11 environmen-
tal, family, and children’s factors, which can influence their participation in leisure 
activities, and serves as a tool to guide research and to plan social policies and 
programs for children with disabilities and for their families. The model adopts an 
integral, socioecological perspective, focusing on children’s strengths, the family, 
and the community. According to the authors, some factors directly predict partici-
pation, such the child’s functional ability (cognitive, communicative, and motor), 
the family’s participation in recreational and leisure activities, and values regarding 
cultural and intellectual aspects and, finally, the child’s preference for activities. 



13 The Relationship of Cerebral Palsy Comorbid Conditions with Participation … 401

The factors that indirectly predict participation are the parents’ perception of envi-
ronmental barriers, family cohesion, supportive relations toward the child, as well 
as the family income. Basically, the model attempts to analyze the complex rela-
tions between the child and the family and community contexts (King et al. 2003).

Currently, there is growing interest in the study of the construct of participation 
and in the development of assessment instruments. The available literature on the 
topic indicates that there are many dimensions to participation. Most of them con-
sider the number of activities carried out (diversity), the frequency of participation 
in the activities (intensity), enjoyment, and preference for activities. In fact, it is 
important to assess all the dimensions of participation to further our comprehen-
sion of the phenomenon and, especially, to know which activities the children and 
adolescents perform, with whom, and the degree of enjoyment of the activities, 
regardless of the degree of difficulty or help needed to perform them (Law et al. 
2006; Michelsen et al. 2009). Actually, participation is a complex phenomenon and 
it includes objective and subjective aspects (Imms et al. 2008). Table 13.3 presents 
some of the most extensively used assessment instruments according to the defini-
tion of participation of the ICF (2001).

Interest in QOL in educational, health, and social service settings has grown in 
the past three decades. This has led to a better comprehension of the construct of 
QOL in its conceptualization, measurement, and application. Currently, a consensus 

Table 13.3  Assessment instruments of participation according to the ICF model
Instrument Authors/Year Contents
Children’s assessment 
of participation and 
enjoyment (CAPE/PAC)

(King et al. 2007) It assesses participation in the leisure 
activities outside the school setting

Child and adolescent scale 
of participation (CASP)

(Bedell 2004) It appraises participation at home, at 
school, and in the community

Frequency of participation 
questionnaire (FPQ)

(Michelsen et al. 2009) It assesses participation frequency in 
activities related to the social context

Lifestyle assessment 
questionnaire) LAQ-CP

(Mackie et al. 1998) It appraises restrictions to participate 
in the activities

Assessment of life habits 
for children (LIFE-H)

(Noreau et al. 2007) It assesses participation in the areas 
described by the ICF

Assessment of life habits 
for adults (LIFE-H)

(Noreau et al. 2004) It assesses participation of older per-
sons in significant social roles such as 
leisure and community life

Questionnaire of young 
people’s participation 
(QYPP)

(Tuffrey et al. 2013) It assesses participation frequency 
during leisure time at home, at school, 
or at work

Community participation 
indicators (CPI)

(Heinemann et al. 2011) It has 20 engagement items: frequency 
of the activity, and importance of the 
activity and assessment of the feelings 
of people who do the activity enough, 
too much or not enough. It also has 48 
items measuring independence
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has been reached about four guidelines that can serve as a basis to use QOL out-
comes for personal development. These four guidelines are the following: (1) QOL 
is multidimensional and has the same components for everyone; (2) its measure-
ment consists of the degree to which people are satisfied with life; (3) it improves 
with self-determination, resources, a life purpose, and a feeling of belonging; and 
(4) the predictors of quality outcomes should be the focus (Schalock et al. 2008; 
Verdugo et al. 2005). Likewise, the application of the concept of QOL has become 
an agent of change, because it allows us to understand people with disabilities and it 
facilitates establishing practical changes and changes in the social policies in order 
to improve QOL outcomes (Schalock et al. 2008).

However, QOL is related to the concept of health of the WHO—physical, men-
tal, and social well-being—rated from individuals’ perception of health, attending 
to their cultural demands, systems of values, goals, expectations, and concerns. Ac-
cording to the model proposed by Schalock and Verdugo (2002), QOL is a concept 
that reflects the desired conditions in eight essential needs that represent the core of 
a person’s life dimensions: emotional well-being, interpersonal relationships, ma-
terial well-being, personal development, physical well-being, self-determination, 
social inclusion, and rights. These eight domains have been described as quality 
indicators through the analysis of the scientific literature on QOL (Schalock et al. 
2005; Schalock and Verdugo 2002). These dimensions are affected by environmen-
tal and personal factors and they are the same for everyone although they can vary 
depending on the value and importance attributed to them by each person. Sum-
ming up, QOL is a multidimensional construct, which incorporates objective and 
subjective accounts of personal feelings, social relationships, local environment, 
societal values, political institutions, economic conditions, and international rela-
tions (Bjornson and McLaughlin 2001; Colver 2009).

The current model to understand disability has led to a change in the intervention 
procedures aimed towards the improvement of QOL outcomes in people with CP. As 
a result, extensive research has been carried out in order to develop assessment instru-
ments for QOL. Verdugo et al. (2005) propose the following guidelines for the mea-
surement of QOL: (1) it should reflect the dimensions of QOL and the perceptions of 
personal satisfaction, (2) it should include the dimensions and indicators, (3) it should 
include objective and subjective aspects, (4) it should include the use of consumers 
as interviewers, and (5) it should relate it to natural behavior and everyday settings.

Thus, the comprehension model, based on the biopsychosocial approach to dis-
ability, has promoted the development of intervention procedures oriented towards 
improving QOL outcomes in people with CP. As a result, extensive research has 
been carried out in order to design and validate assessment instruments for QOL. 
For example, within the European Community framework, two projects were car-
ried out with the goal of constructing assessment instruments of QOL. The first 
project is the KIDSCREEN, which led to three generic QOL instruments: KID-
SCREEN-52, KIDSCREEN-27, and the KIDSCREEN-10 Index. These assess-
ment instruments rate self-perceived QOL in healthy children and adolescents 
and in those who have chronic diseases. As they were developed conjointly and 
simultaneously in 13 European countries, these are cross-cultural QOL instruments 
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(Ravens-Sieberer et al. 2008; Ravens-Sieberer et al. 2013). The KIDSCREEN-52 
provides detailed information about the health profile for ten QOL dimensions and 
it has 52 items. It contains the following dimensions: physical well-being, psy-
chological well-being, mood, self-perception, autonomy, relation with parents and 
family life, economic resources, friends and social support, school setting, and 
social acceptance. The KIDSCREEN-52 is available in versions for children and 
adolescents, as well as a version for mothers, fathers, or informers, and it has been 
translated and adapted to different languages.

The second project is DISABKIDS, which has provided two questionnaire mod-
ules. The first one consists of the construction of a generic questionnaire for chil-
dren and adolescents who suffer from any chronic medical condition. The second 
one is a group of specific questionnaires, one for each chronic health condition, 
among them, one for children and adolescents with CP (Baars et al. 2005).

Participation Outcomes

People with CP have fewer opportunities to participate in different relevant life ar-
eas, such as social life, education, work, etc., which can negatively affect their per-
ceived levels of QOL (Fauconnier et al. 2009; Law et al. 2006; Parkes et al. 2010). 
Diverse studies have shown that children and adolescents with CP present low di-
versity and intensity of extracurricular activities, they participate in few formal ac-
tivities, although they display high levels of enjoyment (Bult et al. 2010; Bult et al. 
2011; Engel-Yeger et al. 2009; Fauconnier et al. 2009; Imms et al. 2008; Longo 
et al. 2013; Shikako-Thomas et al. 2012; Shikako-Thomas et al. 2013). When ana-
lyzing the type of activities in which children and adolescents with CP engage, the 
results show that they participate more frequently in social and recreational activi-
ties (Longo et al. 2013; Shikako-Thomas et al. 2013) in comparison with physical 
and self-improvement activities (Bult et al. 2010; Imms et al. 2008; Law et al. 2006; 
Orlin et al. 2010; Shikako-Thomas et al. 2013).

However, although there has been a relevant advance in the study of the partici-
pation of children and adolescents with CP, most studies have focused on leisure 
and physical activity; it is, therefore, necessary to determine their participation in 
the diverse categories of ICF (2001). From this more extensive perspective of the 
concept of participation, Michelsen et al. (2013) recently analyzed the participation 
frequency of adolescents living in Europe, using the Questionnaire of Young Peo-
ple’s Participation (QYPP), an instrument that assesses engagement across different 
life situations (family life, education, work, recreation and leisure, autonomy, etc.) 
in young people with disability. The results of the study showed that adolescents 
with CP spent less time with friends, practiced sports with lower frequency, were 
more sedentary, and felt less autonomous in daily life. Nevertheless, as participation 
is a multidimensional construct that includes objective and subjective aspects and is 
made up of diverse dimensions (e.g., diversity, frequency, preference, satisfaction, 
etc.), it is important to advance in its study, taking into account all its dimensions to 
further our comprehension of the phenomenon.
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Although there is currently greater interest in participation, there are few studies 
analyzing the engagement of adults with CP in diverse life situations. Levasseur 
et al. (2004) indicate that older people with physical disabilities present moderate 
alterations in social participation and restrictions in the social roles of daily life. In 
the sphere of engagement of people with CP in leisure time, Badia et al. (2013), in a 
study with youngsters and adults with developmental disabilities (16 % CP), found 
that the activities with the highest participation were social activities (70 %), fol-
lowed by recreational activities at home (58.5 %) and, in a much lower percentage, 
physical activities (27.5 %). However, they also found that the participants preferred 
social (63.7 %) and physical activities (63.7 %) more frequently than recreational 
activities at home (51.3 %). Regarding their interest in new leisure activities, they 
showed greater interest in participating in physical activities (33 %) (Badia et al. 
2013). Nevertheless, the scarce information currently available about the engage-
ment of adults with CP in different life areas reflects the need to advance in the 
study of participation, as it is considered as a determinant of a person’s QOL.

The Impact of Disability Factors on Participation

From the perspective of human functioning, motor and communication limitations 
and other restrictions in the activity usually presented by people with CP can have 
a negative impact on their participation. Thus, for example, diverse studies have 
shown that the levels of gross motor function and of ID influence the diversity and 
intensity of participation in leisure activities (Fauconnier et al. 2009; Kerr et al. 
2007; Maher et al. 2007; Majnemer et al. 2008; Morris and Bartlett 2004; Morris 
et al. 2006). Likewise, Michelsen et al. (2013) have shown that adolescents with 
CP with greater motor, cognitive, and communicative impairment had fewer social 
contacts and scarce opportunities for decision making. For example, it has also been 
observed that communication skills are one of the functional characteristics that has 
more predictive value for participation in self-overcoming activities (e.g., shopping, 
doing homework, reading, etc.) (Clarke et al. 2011). It has also been shown that pain 
interferes with daily activities, contributing to deterioration of the capacity to walk, 
balance, and increasing physical fatigue (Carter et al. 2002; Odding et al. 2006) and 
in general, interfering with the independence and capacity to participate in a person 
with CP (McKearnan et al. 2004; Penner et al. 2013). Diverse studies have shown 
a positive correlation between the number of painful areas or pain duration and the 
capacity to carry out daily activities (Barney et al. 2013; Malone and Vogtle 2010). 
Moreover, Ramstad et al. (2012) associated recurrent musculoskeletal pain with 
parents’ lower satisfaction with the social role fulfillment of their children with CP.

Quality of Life Outcomes

The application of the concept of QOL has become an important measurement of 
the outcomes of intervention procedures, as it allows us to understand that people 
with CP, despite the presence of deficiencies, can lead a satisfactory life and, in 
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addition, it promotes changes in the professional practices in order to improve QOL 
outcomes.

Some investigations indicate that children with CP have worse QOL outcomes. 
For example, Majnemer et al. (2007) reported that approximately one half of the 
children with CP of their study obtained worse QOL outcomes, indicating that mo-
tor limitations, behavior problems, and family functioning were determinants of 
QOL. However, the study carried out by the SPARCLE group, in which six Euro-
pean countries participated, has shown that the self-reports of QOL in children with 
CP are similar to those of children from the general population, and children with 
CP even obtained better results in the school setting domain, where they reported a 
significantly higher QOL (Dickinson et al. 2007).

Therefore, recent research shows that children with CP perceive satisfactory 
well-being in spite of the limitations in their functioning, which means that they 
adapt well to their limited activity. As noted by Rosenbaum (2008), it is surprising 
that the subjective QOL of children with CP is similar to that of the general popula-
tion. However, although an adult without disability may not perceive it this way, 
from the viewpoint of a child with CP who was born and grew up with that disabil-
ity, life has the same intensity as it does for most children (Rosenbaum 2008). That 
is, these results reveal that there are differences in the perceptions of children with 
CP and those of their parents with regard to their QOL. Thus, some studies com-
paring the perceptions of QOL of children and adolescents CP with those of their 
parents confirm that the parents tend to underestimate their children’s QOL in most 
domains (physical and emotional well-being, mood and emotions, self-perception, 
social support, social acceptance, and bullying) (Davis et al. 2007; White-Koning 
et al. 2007).

Currently, there is no available extensive research on QOL of adults with CP, so 
we do not know their degree of satisfaction with the diverse life spheres, including 
physical, social, economic, and psychological well-being. A recent study of Badia 
et al. (2013) has shown that, analyzed from the perspective of professionals, the 
QOL of adults with CP is good. However, the analysis of the participants’ QOL 
profile revealed poorer results in self-determination, rights, and social inclusion. 
These findings agree with some prior studies showing that people with develop-
mental disabilities do not enjoy high levels of self-determination (Wehmeyer and 
Garner 2003) and obtain worse results in the dimensions related to social inclusion 
and rights (Jenaro et al. 2013).

Comorbidities and Quality of Life

People with CP may perceive satisfactory well-being in spite of the presence of 
other deficits (Dickinson et al. 2007; Majnemer et al. 2007). Dickinson et al. (2007) 
in the SPARCLE study, showed that, in many aspects, QOL is not associated with 
deficiencies, suggesting that it is probably determined by social and environmen-
tal factors. Nevertheless, when they attempted to identify which factors influenced 
worse QOL outcomes, they found that children with worse motor impairment ob-
tained a low level of physical well-being, and that the presence of ID was related to 
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poorer scores in mood and autonomy (Dickinson et al. 2007). It seems confirmed 
that the presence of pain has an impact on QOL, not only on the physical domains, 
but also on the emotional and social domains (Arnaud et al. 2008; Dickinson et al. 
2007; Riquelme et al. 2011; Swiggum et al. 2010). Finally, according to Majnemer 
et al. (2007), children with behavior problems may have more difficulties adapting 
to daily tasks and integrating socially, and this can affect their emotional well-being 
and relations with their classmates.

In ageing adults with CP, it was found that their level of motor function measured 
by means of the GFMCS does not influence their QOL (Badia-Corbella et al. 2013; 
Tarsuslu and Livanelioglu 2010). Nevertheless, Badia-Corbella et al. (2013) found 
that, when analyzing the different dimensions of QOL, adults who need physical 
assistance to walk (level III of the GMFCS) obtained lower levels of material and 
physical well-being. This outcome shows that the ageing process affects QOL in 
people with ambulatory limitations and is one of the causes of the presence of pain 
(Andersson and Mattsson 2001). In fact, pain is indicated as a significant concern 
in adults with CP, related to increasing age, decrease in functionality, and inactivity 
(Murphy 2010; Tarsuslu and Livanelioglu 2010; Turk 2009).

Investigations like those de Engel et al. (2003) and Jahnsen et al. (2004) focused 
on the intensity and location of pain, finding that 67 % of adults with CP present 
chronic pain in one or more body parts (back, hips, and lower limbs). Orthopedic 
problems, poor bone density, fractures, and mandibular, dental, and feeding prob-
lems are also sources of pain in adults with CP (Vogtle 2009). Moreover, it has been 
confirmed that pain increases with age (Vogtle 2009) and can negatively affect QOL 
(Riquelme et al. 2011). In a study of Engel et al. (2003) revealed that people with CP 
who suffered pain indicated high levels of psychological stress and moderate life 
satisfaction, although the interference of pain in their daily activities was rated as 
low (2.5–3 on a scale ranging from 0 to 10). Other authors have shown that pain is 
associated with depression, frustration, and feelings of loneliness (McKearnan et al. 
2004; Van Der Slot et al. 2012). However, Badia-Corbella et al. (2013) also showed 
that the level of self-determination, an essential dimension of QOL for people to 
cope with situations independently, decreases as the degree ID increases. Finally, 
it has been confirmed that adults with CP with problems of social communication 
have fewer social interactions and they suffer from loneliness (Ballin and Balandin 
2007), which negatively affects QOL in all its dimensions, except for the dimension 
of physical well-being (Badia-Corbella et al. 2013).

Basically, these findings suggest that health problems—such as the presence of 
chronic pain and the difficulty to obtain adequate mobility devices—negatively af-
fect the QOL outcomes in adults with CP who need mobility aids.

Intervention Approach to Enhance Personal Outcomes

The current definition of CP based on the socioecological comprehension of hu-
man functioning is promoting a change in the organization and planning of support 
services for people with CP and their families in different countries. These services 
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have the purpose of guaranteeing their inclusion in the community, favoring their 
participation, and improving their QOL.

Consequently, the current orientation of interventions is aimed at the develop-
ment of procedures to promote the achievement of functional skills that facilitate 
autonomy and participation. Thereby, by means of an adaptation to a task (for ex-
ample, a technical aid for communication) or a modification of the environment 
(for example, the availability or ramps in public spaces), functional independence 
(for example, autonomous mobility in the community using a wheelchair) and good 
QOL can be achieved in spite of the presence of functioning limitations (Majnemer 
and Mazer 2004). There are basically two notable aspects that are necessary to as-
sess the services targeting people with CP. The first should be “what does the child 
or adolescent do?” (participation), and the second, “how does the child or adoles-
cent feel?” (QOL) (Colver and Sparcle group 2006).

Summary

The current perspective of the study of CP, based on the biopsychosocial model of dis-
ability, promotes the planning of intervention procedures that represent an important 
change in the care practices carried out till not very long ago. The current concept of 
CP is based on a multidimensional and individual perspective of human functioning, 
and on a definition that includes the diverse associated comorbidities. People with CP 
present a motor disorder, but the impact that other very common disorders may have 
on their participation and QOL is also acknowledged. Finally, in the past two decades, 
more interest has been awakened by multidisciplinary intervention programs aimed at 
achieving better participation and QOL outcomes for people with CP.
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Introduction

The ability of professionals to comprehensively assess and treat individuals with 
intellectual disabilities (ID) has improved immensely in recent years. Advances in 
the understanding of developmental and psychological processes and techniques to 
study them, such as neuroimaging and genetic testing, have allowed researchers to 
expand the current knowledge base about both typical and atypical functioning. Im-
plications of this progress have led to positive developments in how society views 
those with ID and how we care for this population. However, much is still unknown 
about ID, especially when it co-occurs with other psychopathologies.

Individually, ID and the conditions that commonly co-occur with it are well 
defined. However, due to the complexity of symptom interactions, symptom pre-
sentations, and course of ID and co-occurring disorders, further exploration is re-
quired. Accurate diagnosis is critical for planning and implementing comprehen-
sive interventions that address both the diagnosis of ID and comorbid conditions 
(Matson et al. 2005; Matson and Williams 2014; Rojahn et al. 2003).

Fortunately, the study of comorbid conditions among persons with ID is grow-
ing exponentially. In order to aid professionals in better understanding how to ef-
fectively treat people with disabilities, this chapter provides an overview of the 
current status of research on comorbid conditions among person with ID and the 
future directions of research on this topic. Topics covered include the assessment of 
comorbid psychopathologies, symptom interaction, children with ID and comorbid 



420 R. L. Goldin and J. L. Matson

psychopathologies, methods of treatment, and the use of neuroimaging and genetic 
testing to better understand the etiology of ID. Before discussing recent findings and 
areas in need of further research, the current state of assessing comorbid conditions 
is reviewed. The development of measures to accurately assess comorbid condi-
tions in person with ID was a crucial step in advancing the field.

Assessment of Comorbid Disorders

It is well established that not only do individuals with ID present with a full range of 
psychopathologies, but that they are at higher risk for psychopathologies than indi-
viduals with normal intelligence (Cherry et al. 1997; Cherry et al. 2000; Dekker and 
Koot 2003; Dekker et al. 2002; Di Nuovo and Buono 2007; Emerson 2003; Matson 
and Smiroldo 1997; Matson et al. 1997b; Paclawskyj et al. 1997; Rojahn and Tasse 
1996; Szymanski and Tanquay 1980). This knowledge is the result of work that 
began in the 1980s to develop comorbid psychopathology screening measures spe-
cific to those with ID. Researchers continue to modify and revise these measures in 
accordance with a growing body of knowledge on persons with ID. The ability to 
accurately assess comorbid conditions has been critical to the evolution of the field 
and continues to be of the upmost importance, as it informs research methodolo-
gies, treatment planning and implementation, prognosis predictions, and access to 
services and supports. Due to the significant impact of these assessment measures, 
the first section of this chapter reviews commonly used measures, current research 
on assessment, and areas where additional research is needed.

Measure Design

Researchers have developed multiple scales designed to measure the presence and 
severity of comorbid conditions in individuals with ID. The strength of these mea-
sures over those commonly used in assessing typically developing individuals is 
that they were developed with an eye to how symptom presentation of a disorder 
may differ in someone who has ID versus someone with higher cognitive function-
ing. Additionally, many of the behaviors and abilities of individuals with ID are al-
ready considered atypical compared to the general population; thus, measures to as-
sessing comorbidity in this population were designed to take this into account, and 
measure deviations in behavior that are beyond those typically seen in the context 
of ID. General measures of anxiety disorders or personality disorders, for example, 
do not include these considerations and may not capture a disorder or misdiagnose a 
disorder. Errors of this sort can thus lead to inappropriate services or complete lack 
of necessary services. For example, behavior problems are often treated with anti-
psychotic medications when in reality, the root of the behavior problem is environ-
mentally maintained and would be more appropriately treated through functional 
analysis (FA) and a behavior modification plan.
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The most commonly used measures for this purpose include the Psychopa-
thology Instrument for Mentally Retarded Adults ( PIMRA; Kazdin et al. 1983; 
Matson 1988; Matson et al. 2012), the Aberrant Behavior Checklist ( ABC; 
Aman et al. 1985), the Psychiatric Assessment Schedule for Adults with Develop-
mental Disabilities ( PAS-ADD; Moss et al. 1993), Reiss Screen for Maladaptive 
Behavior ( RSMB; Reiss 1988), the Diagnostic Assessment for the Severely Hand-
icapped revised ( DASH-II; Matson et al. 1997a), and the Assessment for Dual 
Diagnosis ( ADD; Matson and Bamburg 1998). Characteristics of these measures 
that make them better suited for individuals with ID include forms for multiple 
reporters (e.g., self-report and informant report), screening questions for a range of 
comorbid conditions, and a design supported for repeated use. To illustrate these 
characteristics, the PIMRA will be discussed in depth as it was the first empirically 
validated scale solely for this purpose.

The Psychopathology Instrument for Mentally Retarded Adults

The PIMRA is a structured interview designed as a screening instrument to aid in 
the differential diagnosis of individuals with ID. To accommodate possible com-
munication impairments, an informant version and self-report version of the PIM-
RA exist. The informant version is administered by an interviewer to an informant 
with at least 6 months experience working with the individual being assessed. The 
measure consists of 56 items and 8 subscales; schizophrenia, affective disorder, 
psychosexual disorder, adjustment disorder, anxiety disorder, somatoform disorder, 
personality disorder, and inappropriate adjustment. Item responses are recorded a 
“yes” or “no” format with regard to whether the item is true or false for the indi-
vidual being assessed. Responses to items are added up for each subscale and for a 
total score. Interpretation of the scores is made by an appropriate professional. For 
the self-report version of the PIMRA, the interviewer asks the individual each item 
directly and records the individual’s responses. The scoring and interpretation of the 
self-report version is done in the same as the informant version.

Researchers have found good reliability of both versions of the PIMRA 
(Matson et al. 1984; Senatore et al. 1985; Swiezy et al. 1995; Watson et al. 1988). 
Internal consistency as assessed using coefficient alpha was 0.83 for the informant 
version and 0.85 for the self-report version (Matson et al. 1984). Numerous studies 
have also examined the validity of the measure (Balboni et al. 2000; Gustafsson and 
Sonnander 2005; Linaker 1991; Linaker and Helle 1994; Swiezy et al. 1995; van 
Minnen et al. 1994). Linaker (1991) evaluated the psychometric properties of the 
PIMRA with a Norwegian sample of 163 individuals with ID. Results of the study 
indicated a correct classification of 69 % for the factors of the PIMRA. Intermethod 
agreement was found to be 88 % and a kappa of 0.62.

The PIMRA is just one example of a measure to screen for comorbid psychopa-
thologies in individuals with ID. The other measures mentioned above differ in de-
sign with some utilizing checklist or rating scale formats. An important note about 
all of these scales is that they cannot be used to make a diagnosis of a psychiatric 
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disorder on their own. As with psychological assessment in typically developing 
individuals, the diagnostic process is complex and requires convergence across 
multiple means of assessment. Researchers have concluded that rating scales and 
checklists, while an important part of assessment, are best used to indicate areas in 
need of a more comprehensive assessment, and/or as a means of tracking symptom 
change over time (Mohr and Costello 2007). Further limitations practically, theo-
retically, and statistically exist, which do not negate the significant impact of these 
measures, but highlight that work in the area of assessing comorbid psychopatholo-
gies in persons with ID is still needed.

Assessment Limitations

One area that warrants continued consideration is the development of within popu-
lation specific designs. For instance, there is a lack of measures that are specific to 
children versus adults, or those with mild or moderate ID versus those with severe 
or profound ID. Discussed later in the chapter are differences in prevalence of co-
morbid conditions and symptom presentation of comorbid conditions depending 
on level of ID. Most of the scales in existence today do not take into account vary-
ing levels of ID. As research on the presentation of comorbid psychopathologies 
advances, and we gain greater understanding of how symptoms may vary based on 
demographic factors, the field would benefit from incorporating this information 
into the assessment process by developing new measures or modifying existing 
measures accordingly. Beyond more accurate diagnosis, within population specific 
measures (e.g., level of ID, children, and adults) would provide advantages for re-
search and treatment procedures.

Four other areas also warrant future research. First, attention also should be 
paid to understanding the parameters that define individuals who are able to 
reliably self-report and those who cannot. Accurate diagnosis is dependent on 
accurate reporting. Second, though major advancements have been made in the 
development of measures for individuals with ID, a high level of comorbid dis-
orders still go undetected, and therefore untreated (Deb et al. 2001). Researchers 
should focus on improving the sensitivity and accuracy of identifying comorbid 
conditions in individuals with ID, and referring them for follow-up evaluations. 
Third, the development of follow-up scales for specific psychopathologies is 
warranted. Most scales currently assess a range of psychopathologies. Creating 
disorder-specific scales will lead to improved treatment planning. Finally, with 
the recent publication of the Diagnostic and Statistical Manual of Mental Dis-
orders, Fifth Edition (American Psychiatric Association 2013), the field would 
benefit from modifying existing measures and validating them against diagnostic 
criteria changes.
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Severe and Profound ID

Much of the current research on ID is focused on those with mild and moderate ID. 
This trend is not surprising as most assessment measures require verbal commu-
nication, and a certain level of understanding. Those with severe and profound ID 
may lack the ability to answer questions in the manner necessary to complete these 
measures, or may be unable to answer questions due to the wording of questions 
that may require a certain level of understanding. Additionally, persons with mild 
to moderate ID tend to have a greater behavioral repertoire in which to evince ex-
cesses or deficits in normal behavior, for those with severe and profound ID, it can 
often be harder to differentiate behaviors that are indicative of additional problems 
when completing assessment measures. As a result, research is lacking with regard 
to how to best assess for comorbid psychopathology in individuals with severe and 
profound ID (Campo et al. 1997; Ross and Oliver 2003). This section will discuss 
some issues with regard to assessment and research specific to individuals with 
severe and profound ID.

Limitations of Assessment

Often in order to study those with severe and profound ID, researchers are limited 
to informant reports (Felce and Perry 1995; McVilly and Rawlinson 1998). How-
ever, informant reporting poses many challenges such as accuracy of reporting and 
agreement between multiple informants (Ross and Oliver 2003). Ross and Oliver 
(2003) noted that when assessing certain variables, such as quality of life, relying 
on informant report is inadequate “since the concept of quality of life is, in essence, 
‘deeply personal’” (McVilly and Rawlinson 1998; Parmenter 1992). This point is 
especially pertinent when studying individuals with severe or profound ID and co-
morbid conditions.

Some techniques have been suggested to address assessment limitations for 
persons with severe or profound ID. One technique suggested for assessing mood 
and affect in those with severe and profound ID is through behavioral approaches. 
Focusing research on understanding how positive and negative affective states 
may be expressed by those with no or limited expressive language may reduce 
the dependence on informant reporting (Ross and Oliver 2003). Applied behav-
ioral analysis (ABA) has been proposed as a reliable way to measure positive and 
negative affective states (Favell et al. 1996; Green and Reid 1996). Favell et al. 
(1996) and Green and Reid (1996) have asserted that it may be possible to opera-
tionally define behaviors that are equated to happiness. Once these behaviors are 
operationally defined, the individual should be observed, the behaviors should be 
quantified, intervention should be implemented, and intervention effects should 
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be examined. However, this technique does pose some issues such as, can we reli-
ably denote behaviors that indicate happiness or unhappiness? Regardless, this 
line a research should be further explored as it may prove informative for other 
areas of assessment.

Barriers for Research

Lack of appropriate assessment procedure for individuals with ID poses problems 
for research. The assessment of co-occurring depression will be discussed as an 
example to illustrate this issue. Individuals with mild or moderate ID and comorbid 
depression have been found to exhibit a range of symptoms of depression consistent 
with those included in the ICD-10 criteria (Marston et al. 1997; Pawlarcyzk and 
Beckwith 1997). These findings, however, have not been replicated for individuals 
with severe or profound ID. One reason is that the diagnostic criteria require the use 
of expressive language to convey the presences or absence of symptoms. For ex-
ample, criteria include statements such as “suicidal thoughts,” “guilt or self-blame,” 
and “ideas of worthlessness” (World Health Organization 1992). With limited or no 
expressive language, determining presence of these symptoms is nearly impossible. 
Consequently, this provides methodological challenges for researchers examining 
comorbid depression in this population (Ross and Oliver 2003).

In order to better assess for and understand the symptoms of depression in those 
with severe or profound ID, researchers must focus on creating techniques for deter-
mining the presence of these symptoms. Most importantly, measures must address 
the communication difficulties that are common in those with severe or profound 
ID. It must also be determined if typical symptoms of depression are even applica-
ble to this population. The profile of depression in this population may not be con-
sistent with that in individuals with mild or moderate ID. In order to treat depression 
in individuals with severe or profound ID, symptoms must be defined to create a 
picture of the disorder. The need for more knowledge on symptom presentation in 
individuals with severe or profound ID is not limited to depression. Research of this 
type is necessary for many other co-occurring disorders.

To address the limitations of assessment, some research has been devoted to 
examining the effectiveness of using observational techniques (Lowry 1993, 1994, 
1998). An observational technique eliminates the need for self-report measures, 
and utilizes objective daily tracking of behaviors (Ross and Oliver 2003). Research 
of this kind may lead to the development of informant-based measures which are 
based on clearly defined behaviors associated with certain psychopathologies.
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Symptom Presentation

Briefly mentioned earlier, symptoms of comorbid conditions may present different-
ly in individuals with ID compared to those without; however, evidence regarding 
this is not conclusive. The interaction between ID and comorbid conditions is com-
plex and can present a clinical profile that is not easily distinguishable. The symp-
toms of comorbid conditions and ID can reciprocally influence one another making 
diagnosis challenging. This section will review instances where the presence of ID 
results in a clinical presentation that differs from that of the general population and 
where it does not.

Marston et al. (1997) examined the symptom presentation of depressive disorder 
in persons with varying levels of ID, finding both common and distinctive symp-
toms. Symptoms common to those with mild ID, moderate ID, and severe ID were 
depressed affect and sleep disturbance. Depressive symptoms distinct to persons 
with mild ID included tearfulness, loss of interest and energy, low self-esteem, and 
diurnal mood variation. For participants with moderate ID, distinctive symptoms 
included weight loss, social isolation, and self-injurious behavior. In those with 
severe ID, distinctive depressive symptoms included aggression, screaming, and 
self-injurious behavior. Participants with mild ID exhibited symptoms of depres-
sion closest to those of the general population, while those with severe ID exhibited 
depressive symptoms that more closely resembled problem behaviors (e.g., aggres-
sion and tantrums; Marston et al. 1997). For those with more severe ID, a phenom-
enon called “diagnostic overshadowing” often occurs. Diagnostic overshadowing is 
when a professional attributes behavior problems to ID rather than a psychiatric dis-
order (Reiss et al. 1982; Reiss and Szyszko 1983; Smith and Matson 2010). Certain 
behaviors may be mistakenly ascribed to lower cognitive functioning, but in reality 
the behavior may be indicating a comorbid condition (Neece et al. 2013). In these 
cases, of diagnostic overshadowing, further assessment is generally disregarded and 
comorbid disorders may be left undiagnosed and untreated because symptoms do 
not closely resemble a classical presentation of a disorder.

In some cases, comorbid conditions have been found to present similarly in those 
with ID versus those without. For example, Neece et al. (2013) examined the valid-
ity of the attention-deficit hyperactivity disorder (ADHD) diagnosis for adolescents 
with ID. Presentation of ADHD within participants with ID and those without was 
examined in relation to sex, comorbidity of disorders, clinical presentation, and 
level of impairment. Findings indicated no difference in the diagnosis ratio of males 
to females, presentation of symptoms, or number of diagnostic criteria met between 
the groups. With regard to impairment, Neece and colleagues found that ADHD 
diagnosis predicted level of impairment greater than would be expected given the 
participant’s intellectual functioning. Meaning that those with ID and ADHD were 
more impaired as they had a higher rate of clinical diagnoses, and higher level of 
symptoms over time (Neece et al. 2013).
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The symptom presentation or clinical profile of comorbid conditions in persons 
with ID should not be expected to appear as those do in typically developing per-
sons; on the other hand, it is probable that some similarities in presentation exist. In 
order to understand which comorbid conditions present similarly, which do not, and 
where discrepancies lay, the study of interactions between ID and the most com-
monly co-occurring conditions is needed. Benefits from greater knowledge in this 
area include more accurate diagnosis, better treatment planning, and better predic-
tion of prognosis over time.

Children with ID

Children are not immune to psychopathological disorders, and can suffer from the 
full range of psychopathological disorders experienced by adults. Up until recently, 
research on comorbid psychopathology in persons with ID generally focused on 
adults. With an increased focus on the importance of early intervention, researchers 
have begun to pay greater attention to children with ID. This section discusses re-
cent findings on comorbid conditions in children with ID and areas where addi-
tional research is needed.

Children with ID have been found to be at greater risk of psychiatric disorders 
compared to children with normal intelligence (Dykens 2000). Researchers have 
estimated that children with ID are three to seven times more likely to experience 
psychiatric disturbance as children without ID (Baker et al. 2003; Baker et al. 2005; 
Emerson 2003; Linna et al. 1999). A population-based study of children with ID in 
Australia found that 40 % of the sample exhibited psychopathology (Einfeld and 
Tonge 1996), while a similar study in Scotland found that 38 % of their sample of 
children with ID presented with psychopathologies (Hoare et al. 1998). Emerson 
(2003) compared the rate of overall psychiatric disorders and specific psychiatric 
disorders in a sample of 245 children with ID to those without ID. Presence of 
comorbid psychiatric disorders was found to be consistent with previous research 
at 39 %. The prevalence of conduct disorder, anxiety disorder, hyperkinesis, and 
pervasive developmental disorder were significantly greater among children with 
ID compared to children without ID (Emerson 2003). Similar research by Tonge 
and Einfeld (2003) concluded that ADHD, anxiety, and depression were four to five 
times more prevalent in children with ID than children without ID.

Similar to adults with ID, differences have been found with regard to level of 
ID and presence of psychopathologies. Einfeld and Tonge (1996) compared the 
prevalence of psychopathology in a sample of 454 children with varying levels of 
ID. With regard to prevalence of psychiatric disorders, no significant differences 
were found for level of ID, age, or gender. However, significant differences were 
found with regard to type of psychiatric disorder and level of ID. Rates of disruptive 
behavior and anxiety were found to increase with level of IQ, while autistic disorder 
rates were found to be the highest in those with severe ID (Einfeld and Tonge 1996). 



42714 Current Status and Future Directions

Children with profound ID were found to overall have the lowest scores in the psy-
chopathologies assessed (Einfeld and Tonge 1996).

Einfeld and Tonge also assessed what percent of their sample with a psychi-
atric disorder or major emotional/behavioral disturbance received assistance from 
specialist professionals. Only 9 % of their sample received assistance from a pro-
fessional with expertise in both mental health and ID. Another 31 % received as-
sistance from a professional working in either mental health or ID (Einfeld and 
Tonge 1996). These findings are concerning as the literature clearly evinces that 
child with ID are at high risk for comorbid psychopathology. Future research should 
explore reasons for which children with ID and comorbid psychopathologies are 
not receiving services from specialized professionals and what barriers might be 
contributing these disconcerting findings.

This line of research is important for multiple reasons. First and most obvious, 
appropriate treatment is fundamental to increasing positive outcomes for children 
with ID and comorbid psychopathology. Second, lack of treatment or inappropri-
ate treatment of comorbid psychopathologies in children with ID can add further 
stress to the child’s caregivers, and consequently have a negative impact on their 
well-being (Baker et al. 2003; Einfeld et al. 2006). Research examining parental 
stress in regard to having a child with ID and comorbid psychopathology has dem-
onstrated that parental stress is more strongly associated with the child’s behavior 
problems than cognitive functioning (Baker et al. 2003). Thus, appropriate treat-
ment of such behaviors in children with ID can consequently reduce parental stress 
and their ability to provide the best care for their child. These findings are encour-
aging and emphasize the importance of aiding families of children with ID and 
comorbid psychopathologies to specialized professionals for treatment.

A final area of research concerning this population that would benefit from fur-
ther exploration is course of comorbid psychopathologies over time. Little research 
attention has been paid to this topic; however, understanding if and how comorbid 
psychopathologies evolve through development is crucial to providing continued 
effective care for this population. Understanding comorbid conditions in children 
with ID is a line of research that is expected to grow exponentially in the future.

Understanding the Etiology of ID

Researchers are getting closer and closer to understanding the etiology of ID with 
technological advances in techniques such as neuroimaging and genetic testing. 
Gaining an etiological understanding has the possibility of improving prognosis 
predictions, accessing appropriate supports, informing the course of assessment and 
appropriate treatment, and avoiding unnecessary testing. The use of more complex 
research techniques and how their findings can be translated to clinical practice will 
be an emerging trend in the field of individuals with ID and comorbid conditions. 
This section reviews recent findings on the etiology of ID using neuroimaging and 
genetic testing.



428 R. L. Goldin and J. L. Matson

Neuroimaging

Neuroimaging is increasingly being utilized to investigate the exact etiology of ID, 
which is currently still unknown and probably varies widely from person to person 
depending on a number of factors. Most neuroimaging research has focused on in-
dividuals with ID only and has not included individuals with additional conditions. 
This is not surprising as an understanding of the abnormal circuitry and how it 
relates to ID is still uncertain.

Magnetic resonance imaging (MRI) is currently the most widely used means 
of neurologically studying ID (Moeschler 2008). In a review of nine stud-
ies that used MRI, the average rate of abnormalities found in individuals with 
ID was 30 % (range, 6.2–48.7 %). Mannerkoski et al. (2009) found that com-
pared to controls, participants with ID had significantly more abnormalities. 
Commonly found abnormalities in individuals with ID include ventricular en-
largements, subtle corpus callosum abnormalities, cerebral cortical anomalies, 
white matter signal intensity abnormalities, and mild cerebellar fissure enlarge-
ments (Decobert et al. 2005; Mannerkoski et al. 2009; Spencer et al. 2005; 
Soto-Ares et al. 2003; Widjaja et al. 2008). Further, IQ has been found to correlate 
negatively with total number of abnormalities in participants with ID (Mannerkos-
ki et al. 2009; Spencer et al. 2005). A greater number of abnormalities were found 
with moderate to profound ID compared to borderline to mild ID (van Karnebeek 
et al. 2005). Despite these findings, multiple studies have found that though MRI 
is able to identify abnormalities, the abnormalities identified are not ID specific 
and the sensitivity in revealing etiological causes are low (Mannerkoski et al. 
2009; Moeschler 2008; van Karnebeek et al. 2005).

Research that utilizes neuroimaging is a trend that will continue in this field as 
technology in the area advances. For those with ID and comorbid psychopathol-
ogy, where diagnosis is more difficult, neuroimaging can be useful in ruling-out an 
organic etiology for psychiatric symptoms (Pickard and Robertson 2007). This may 
be especially important in individuals with severe ID, who have impaired commu-
nication. Along with exploring the etiology of ID, neuroimaging may be useful in 
treatment planning. When neuropsychological functioning is highly impaired, cer-
tain forms of treatment may be inappropriate (Pickard and Robertson 2007). Identi-
fying where structural abnormalities exist can aid professionals in better designing 
treatments for individuals with ID and comorbid psychopathology.

Genetic Testing

Most cases of ID are thought to have a genetic etiology (Habela and Hamosh 2013). 
Research examining genetic abnormalities that may be associated with ID is not 
entirely new to the field; however, techniques to explore the genetics involved in 
ID are continuing to evolve. Array-based chromosomal analysis is used to identify 
common causative duplications or deletions that are below the detection level of 



42914 Current Status and Future Directions

conventional karyotyping in individuals with ID (Tallantyre and Robertson 2013). 
Another technique, exome-wide sequencing, can be used at a relatively low cost to 
sequence the entire coding portion of the genome to detect de novo mutations. De 
novo mutations are genetic mutations that are neither parent possessed or transmit-
ted. Using exome-wide sequencing, de Ligt et al. (2012) found the presence of de 
novo mutations in 53 % of their sample of adults with ID. De novo mutations were 
found to provide a conclusive genetic diagnosis in at least 13 % of the sample, with 
an additional 3 % of X-linked inherited mutations in known ID genes. These find-
ings highlight the potential importance of de novo mutations as a cause of ID and 
signal an important area of continued research (de Ligt et al. 2012).

Still though, problems arise using genetic testing techniques. Predicting which 
de novo mutation will likely be pathogenic remains a challenge, as newborns typ-
ically acquire 50–100 de novo mutations in his/her genome, most of which are 
benign (Tallantyre and Robertson 2013). With constant improvement in genetic 
testing techniques, this line of research will continue to grow and shed light on the 
causes of ID. In the future, these techniques will hopefully no longer be limited to 
research laboratories any may be employed in clinical settings. Once more genetic 
knowledge is attained on those with ID only, researchers should attend to those with 
ID and comorbid conditions. Interesting findings may lie in the comparison of those 
with ID and comorbid conditions and those without.

Behavioral Phenotypes

The relationship between behavioral phenotypes and related genotypes is another 
area where knowledge is advancing rapidly. Behavioral phenotype denotes the so-
cial, cognitive, and linguistic characteristic patterns associated with a biological or 
genetic disorder (O’Brian and Bevan 2011). Attaining knowledge about the specific 
genotype related to behavioral phenotypes can greatly inform future prognosis, and 
best options for treatment. Research to date has begun to unravel the complex re-
lationship between behavioral phenotypes, genotypes, and other genetic modifiers 
which complicate the picture.

Angelman syndrome (AS), for instance, is characterized by severe ID, jerky 
movements, unique facial appearance (e.g., deep set-eyes and prominent chin), sei-
zures, and unstable gait. Most individuals with AS also exhibit significant speech 
and language impairments, a happy demeanor, a short attention span, sleep difficul-
ties, and anxiety. Prevalence of AS is estimated to be 1 in 12,000 births (Clayton-
Smith and Lann 2003). AS is known to be caused by genetic abnormalities affecting 
the expression of the gene UBE3A at chromosome 15q11–13 (Greer et al. 2010; 
Panda et al. 2013). The protein ubiquitin-protein ligase which is encoded at the 
UBE3A gene regulates excitatory synapse development by controlling the degrada-
tion of proteins involved in the function of glutamate receptors. The neurological 
picture and ID present in AS is thought to be caused by the disruption in this path-
way (Greer et al. 2010).
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Understanding the association between behavioral phenotypes and genotypes 
has a huge impact on accurate diagnosis and treatment. Presentation of a certain 
pattern of symptoms can lead professionals to refer families to genetic testing. If 
we are able to know from a genetic test the definite cause of ID and that comorbid 
symptoms are a result of a certain disorder, professionals can better prepare fami-
lies for future challenges that may arise, direct them to interventions that have been 
empirically supported to work with that disorder, and avoid unnecessary and further 
testing. Research in this area is heading towards translating what we are learning 
about the genetics of ID into targeted treatment interventions.

Treatment

Treating comorbid conditions in persons with ID has received considerable atten-
tion in recent years. Effectively treating comorbid conditions has been hindered in 
certain aspects with regard to limitations in accurate assessment mentioned earlier. 
Modifications of standard treatments are often required when working with this 
population. Treatment of challenging behaviors, for instance, must be modified to 
effectively accommodate the lower level of cognitive function of individuals with 
ID. Commonly used treatments such as CBT require that the individual have a cer-
tain level of cognitive awareness. Individuals with ID often do not possess a level 
of cognitive functioning high enough to participate in a therapy such as CBT. Thus, 
researchers have devoted attention to the development of new interventions, and 
modification of existing interventions to treat comorbid conditions in persons with 
ID that either do not respond or do not possess the abilities to receive standard inter-
ventions. This section reviews commonly used interventions for treating comorbid 
conditions in individuals with ID, along with highlighting a few areas where further 
research attention is merited.

Functional Assessment

The treatment of challenging behaviors in persons with ID is critical to their well-
being, and the well-being of those around them. In order to properly treat challeng-
ing behaviors, setting events and the factors which maintain the behavior must first 
be identified. A commonly used and empirically supported assessment technique 
to this end is functional assessment. Functional assessment is the process of iden-
tifying the function of a behavior. The function of the behavior is the variable(s) 
maintaining the occurrence of the target behavior. Functional assessment can be 
conducted through natural observation, in a structured setting, or with the use of a 
functional assessment rating scale such as the Questions About Behavior Function 
(Matson and Vollmer 1995).
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FA was popularized by Iwata et al. (1982) as means of assessing the functional 
relationship between a challenging behavior and reinforcer. Through repeated expo-
sure, the goal is to determine whether challenging behavior is maintained by sensory 
stimulation, escape from demand, social attention, or tangible reinforcement. FA has 
garnered considerable empirical support and is often a starting point for determin-
ing appropriate treatment approaches (Horner 1989; Iwata et al. 1994; Repp et al. 
1988). The nature of FA makes it extremely useful when working with individuals 
with ID and comorbid conditions because of the simplicity of the design. From the 
result of FA, appropriate treatment methods can be selected and implemented.

Behavioral Therapy

ABA is one of the most commonly used and empirically supported behavioral inter-
ventions to change socially significant behavior. ABA relies on the principles estab-
lished in learning to modify behavior (Baer et al. 1968). Most often used in treating 
symptoms of autism spectrum disorder, researchers have found that ABA is also 
effective in treating psychiatric disorders, maladaptive behaviors, self-injurious 
behaviors, pica, and phobic avoidance (Didden et al. 1997, 2006; Mafifei-Almodo-
var and Sturmey 2012; McAdam 2012; Sturmey 2012; Sturmey et al. 2012).

ABA focuses on operant behavior and environmental factors that control be-
havior. Through FA, antecedents and consequences of behavior are identified to 
employ methods of ABA to control behavior. Reinforcement is a key component 
of ABA. Principles of ABA suggest that a behavior is strengthened if it is closely 
followed by a rewarding stimulus, resulting in an increase in the future frequency 
of that behavior. The addition of a stimulus following a behavior is called a positive 
reinforcer, and the removal of a stimulus following a behavior is called a negative 
reinforcer (Flora 2004). ABA can also be used to decrease the frequency of a be-
havior through a process called punishment. Similar to reinforcement, a stimulus 
follows closely after a maladaptive behavior and is aimed at reducing the behavior. 
Punishment is generally administered in three techniques: presentation of aversive 
stimuli; response cost, which is the removal of desirable stimuli; and restriction of 
freedom, such as time outs (Cooper et al. 2007; Reese 1966). Techniques of ABA 
can be used for a variety of behaviors and can be generalized to a variety of environ-
ments (Cooper et al. 2007).

Researchers have devoted much attention to the use of ABA and other behavioral 
interventions for treating both maladaptive behavior and psychiatric disorders in 
individuals with ID (Aman et al. 2004; Rush and Frances 2000). A review of empiri-
cally supported treatments for phobic avoidance in persons with ID found that most 
treatment packages examined included in vivo exposure to the avoided stimulus 
and reinforcement for appropriate behavior during the exposure. Other features of 
the treatment packages used in some but not all studies include structured graduated 
exposure, modeling, prompting, use of distracting stimuli, and escape extinction 
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(Jennett and Hagopian 2008). Behavioral treatment packages for individuals with 
ID and comorbid phobic avoidance are empirically supported for the behavioral 
components of phobic avoidance. However, most of these studies did not measure 
the effectiveness of behavioral interventions on the physiological and cognitive 
components of phobic awareness (Jennett and Hagopian 2008). Future research 
would benefit from looking further into these components of phobic awareness as 
they may be predictors of treatment outcomes and maintenance.

Treating challenging behaviors and anxiety disorders have received the most 
focus with regard to behavioral interventions. The effectiveness of behavioral thera-
pies in other psychiatric disorders such as obsessive–compulsive disorder (OCD) 
and post-traumatic stress disorder (PTSD) have been studied less (Chambless and 
Hollon 1998). Lew (1995) suggested three types of behavioral interventions to treat 
OCD in persons with ID. First, preventative interventions such as manipulating the 
antecedent variables to reduce the likelihood of the OCD behavior were purposed. 
Second, proactive or skill-building methods were suggested to teach alternative re-
sponses to antecedent variables. The third intervention addressed introducing con-
sequences contingent upon an effort to reduce OCD behaviors. Unlike challenging 
behaviors and anxiety disorders, few follow-up studies have been conducted to ex-
amine the efficacy of these proposed behavioral interventions (Kostinas et al. 2001; 
Matson 1982).

Due to the established efficacy of behavioral treatments in persons without ID, 
and the limited but promising results of efficacy in person with ID, researchers in 
this field should continue to examine the application of behavioral treatments with 
this population. A major benefit of behavioral treatments is that they can be con-
ducted with individuals with all levels of ID. Unlike CBT, the behavioral techniques 
do not require a certain level of cognitive function and behavioral treatments can 
be modified extensively depending on the individual’s level of functioning. Focus-
ing resources on studying behavioral interventions for the treatment of a variety of 
comorbid disorders in persons with ID is of the upmost importance for improving 
the well-being of this population.

Pharmacological

The use of medication is an emerging trend in the study of ID and comorbid disor-
ders. Until recently, few randomized controlled treatments (RCT) using medication 
to treat comorbid conditions in individuals with ID had been conducted (Jesner 
et al. 2007). Sohanpal et al. (2007) conducted a systematic review of studies exam-
ining the effectiveness of antidepressant medication in the management of behavior 
problems in adults with ID. The authors found that the research conducted on this 
topic was lacking. The studies reviewed were primarily based on small sample sizes 
and often used nonvalidated outcome measures (Sohanpal et al. 2007).

Selective serotonin reuptake inhibitors (SSRIs) were the most common class of 
medication studied, though one study examined the effectiveness of clomipramine. 



43314 Current Status and Future Directions

Findings on the effectiveness of SSRIs were not consistent; therefore, Sohanpal 
et al. noted that drawing definite conclusions from the findings is difficult 2007. 
Similar conclusions were drawn in a systematic review of the effectiveness of an-
tipsychotic medication in the management of behavior problems in adults with ID 
by Deb and colleagues (2007). Deb et al. found risperidone to be the most effec-
tive in both child and adults (Deb et al. 2007). Results from these reviews suggest 
methodological weaknesses as a major concern in most of the studies reviewed. 
Thus, the lack of evidence for pharmacological treatments does not mean that medi-
cations are ineffective; instead, methodological techniques need to be better refined 
to appropriately assess the effects of medication (Deb et al. 2008; Deb and Unwin 
2007; Singh et al. 2005, 2010).

In order to best evaluate whether medication should be considered an option in 
treating comorbid conditions, it is absolutely essential that a thorough and precise 
assessment be conducted. Misdiagnosis can easily occur since a large amount of 
symptom overlap exists. For instance, self-injurious behaviors may be a symptom 
of anxiety, depression or even as a means to be oppositional, or to escape an un-
desired task. Targeting self-injurious behaviors therefore will be ineffective as the 
behaviors are symptom of a bigger issue. Treatment can only be as good as the as-
sessment preceding it so it is crucial that an accurate diagnosis is made through a 
comprehensive battery of assessments and clinical observation. It is recommended 
that screening measures such as rating scales be used along with interviews, obser-
vations, and review of medical history and tests before medication is prescribed.

Limitations of Treatment Research

Much more work is needed in the area of treating comorbid conditions in person 
with ID. Promising findings with regard to behavioral interventions and pharmaco-
logical treatments suggest that research is likely to continue in this direction. Other 
areas where further research would be beneficial include reliable diagnosis of psy-
chiatry disorders in person with ID, combined psychopharmacological and psy-
chosocial treatment, and social validation of behavioral changes. First, the reason 
that research to examine medication to treat comorbid conditions in persons with 
ID is limited is because of the difficulty of making reliable psychiatric diagnoses 
in individuals with ID (Sturmey 2012). Thus, as touched on previously, research-
ers must continue focusing on studying the symptom presentation of comorbid 
conditions in individuals with ID to support better research. Second, the combina-
tion of behavioral therapy and pharmacology would be a promising direction for 
the field to study. Researchers have found that combination therapy can be very 
beneficial in treating disorders in those without ID, therefore, exploring combina-
tion therapy in individuals with ID is promising (Keeton et al. 2009; Walkup et al. 
2008). Finally, little attention has been paid to evaluating the social validity of 
behavioral changes from pharmacological treatments (Sturmey 2012). Research-
ers must weigh the pros and cons of pharmacological treatments and determine if 
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the effects of treatment significantly improve quality of life (Sturmey 2012). The 
development of treatments that are more suitable is a critical trend the field must 
further perused.

Discussion

What We Know

This chapter has reviewed recent research findings pertaining to individuals with 
ID and comorbid conditions. What we currently know is that the assessment of 
comorbid condition in person with ID is possible. Measures have been developed 
and validated that can screen for the presence of a variety of psychopathologies in 
those with ID. The development of the measures has allowed researcher to begin to 
examine comorbid symptomology and whether the clinical presentation is similar 
or different compared to those without ID. By better understand the presentation 
of comorbid conditions, researchers have been able to explore symptom profiles 
compared to individuals without ID, but also within the ID population by level of 
ID and age. Level of cognitive functioning can impact the prevalence of specific 
comorbid conditions but also the severity. Further, comorbid psychopathologies are 
not limited to adults, and recent findings have indicated that children can possess a 
wide range of psychopathologies.

Confirmation of the presence and high prevalence of comorbid conditions in 
person with ID has lead researchers to explore the etiology of ID through neuroim-
aging and genetic testing. Though the etiology of ID is still unknown, researchers 
have discovered brain abnormalities and de novo gene mutations that with further 
exploration may shed light on the etiology of ID. A better understanding of the 
etiology of ID can benefit assessment methodologies, treatment selection, and treat-
ment methods. Despite a full understanding of the possible causes of ID, many 
empirically supported treatments for comorbid conditions in persons with ID have 
emerged. Behavioral methods along with medications have been recognized as be-
ing effective in treating some comorbid conditions experienced by individuals with 
ID. Though great advancements have been made in this field, much is still unknown 
or needs further attention.

Where We Are Headed

A strong foundation in the study of comorbid conditions in persons with ID exists, 
but the details with regard to the population require further research attention. As-
sessment methods must be expanded to accurately assess those with differing levels 
of ID, as well as children who may evince the condition. Methods of assessment 
often are self-report which is problematic when working with individuals who have 
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severe or profound ID, and may not possess a level of understanding necessary 
to answer the items or the skills to effectively communicate. Additionally, the de-
velopment of follow-up scales is crucial to gaining a better understanding of the 
symptom presentation of comorbid in person with ID. A more informed understand 
of symptom presentation and how it may or may not differ from those without ID or 
those with varying levels of ID is needed to accurately define comorbid conditions.

Without a clear picture of how comorbid conditions are exhibited in persons 
with ID, psychopathologies can often go undetected, be misdiagnosed, and/or inap-
propriately treated. The acceptance of comorbid conditions and the ability to dif-
ferentiate them from symptoms of ID was a huge step in the field. However, now 
research attention must be focused on enhancing diagnostic accuracy and creating 
clear diagnostic criteria for comorbid conditions in this population. Along these 
lines, the focus on understanding and gaining knowledge on comorbid psychopa-
thology in children with ID has grown exponentially recently. Researchers have 
established that children with ID can exhibit the full range of psychopathologies 
as adults and the prevalence rates of specific disorders. Research is lacking how-
ever, on the course of comorbid conditions in children and the effect on prognosis. 
Longitudinal research is of much need as it can have a significant impact on choice 
of treatment, implementation, and it can provide professionals and parents with a 
predication of future prognosis and what services and needs may be required in 
the future. While advances in health care are allowing people to live longer lives, 
this line of research is critical and over time will take on even greater significance 
(Matson and Cervantes 2013). As individuals with ID live longer, the likelihood of 
outliving their parents increases, highlighting the need to develop long-term social 
supports that go beyond the immediate family.

Research understanding the etiology of ID is still in the beginning stages, but 
with the development of better neuroimaging techniques, and genetic testing, re-
searchers are getting closer to identifying possible causes. Determining the etiology 
of ID will have an enormous impact on all areas of the field. The next step will be 
determining how neuroimaging and genetic testing can be incorporated into clini-
cal practice. Additionally, once ID alone is better understood, researchers should 
explore the use of these technologies in studying the interaction between ID and 
comorbid psychopathologies.

Finally, the treatment of comorbid conditions in persons with ID has made sig-
nificant progress of late. However, most attention has been paid to the treatment 
of only a few comorbid conditions. Research on empirically supported behavioral 
treatments must be expanded to a variety of commonly co-occurring psychopa-
thologies. With regard to the use of medications in the treatment of comorbid con-
ditions, an increased number of RCT with large samples sizes are needed to further 
examine the effectiveness of medication, and safety of short-term and long-term 
use of medications. Further, the use of medications in children has received limited 
attention. Due to the rapid development of children, the safety of medication use, 
as well as the pros and cons of medication requires considerable attention. Treating 
comorbid conditions in persons with ID is of the upmost importance and requires 
continued attention from researchers.
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Erratum to: Gait and Balance

Dimitrios Patikas

Chapter 11: Gait and Balance, which appears in Comorbid Conditions in Indi-
viduals with Intellectual Disabilities, J.L. Matson and M.L. Matson (eds.), DOI 
10.1007/978-3-319-15437-4_11, contained an error in the author name in both 
printed and electronic versions. The error has been corrected and is reflected in both 
print and electronic versions.

The online version of the original chapter can be found under:
http://dx.doi.org/10.1007/10.1007/978-3-319-15437-4_11
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