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Abstract

Background Challenging behaviour is a major
problem among people with intellectual disabilities.
Physical factors may be an important cause. The
aim of the present systematic review was to deter-
mine the physical conditions associated with chal-
lenging behaviour.

Methods A literature search was conducted in
PubMed and the Cochrane systematic review data-
base for empirical studies published between 1990
and 2008. The quality of all the studies that met the
inclusion criteria was assessed using the SIGN-50
methodology checklists.

Results The search identified 45 studies, which
looked at general medical conditions, motor impair-
ment, epilepsy, sensory impairment, gastrointestinal
disease, sleep disorders, dementia and others. There
were four high-quality observational studies, seven
well-conducted observational studies, 21 observa-
tional studies of low methodological quality and 13
non-analytical studies. There were significant and
independent associations between challenging
behaviours and urinary incontinence, pain related
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to cerebral palsy and chronic sleep problems, and
between self-injurious behaviour and visual impair-
ment. No association was found with hearing
impairment, bowel incontinence, mobility impair-
ment or epilepsy. Many other physical conditions
were not addressed at all.

Conclusion Medical conditions can play a role in
challenging behaviour, and this should be evaluated
in the clinical setting. So far, the level of evidence is
generally low, and longitudinal studies are com-
pletely lacking. We recommend a systematic
approach to research examining the role of physical
conditions in challenging behaviour, the ultimate
aim being to establish a basis for the development
of clinical guidelines.

Keywords aggression, challenging behaviour,
intellectual disability, medical conditions,
self-injurious behaviour, systematic review

Introduction

Challenging behaviour is a major problem in people
with intellectual disabilities (ID). The estimated
prevalence of these severe behaviour problems in
large population studies is between 10% and 15%
(Harris 1993; Sigafoos er al. 1994; Emerson ez al.
2001a; Holden & Gitlesen 2006; Jones ez al. 2008).
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The most common forms of challenging behaviour
are aggression (7%), destructive behaviour (4—5%)
and self-injury (4%; Emerson ez al. 2001a). Further-
more, the most demanding forms of these behav-
iours tend to persist throughout life (Emerson ez al.
2001b; Murphy ez al. 2005; Totsika ez al. 2008).
Challenging behaviours can have serious disadvan-
tages for the children and adults in question, such
as interference with development, quality of life,
social participation (Holden & Gitlesen 2006),
physical injury and even death (Noel & Clarke
1982; Jan et al. 1994; Carlock ez al. 1997; Nissen &
Haveman 1997). People displaying aberrant behav-
iours also tend to be overmedicated (Matson ez al.
2000; Stolker ez al. 2008). Family and staff can find
it very stressful and emotionally difficult to deal
with people with challenging behaviour (Hastings &
Brown 2002).

The causal and maintaining mechanisms underly-
ing challenging behaviour are multifactorial (Apple-
gate et al. 1999; Schroeder ez al. 2001; McClintock
et al. 2003; Matson & Boisjoli 2007; Tenneij & Koot
2008). Although functional analysis and treatment
have focused mainly on behavioural aspects (Hassi-
otis & Hall 2008), physical factors also play an
important role in different forms of challenging
behaviour (self-injury, aggression, stereotypes, pica
and rumination) (Applegate er al. 1999; Matson &
Boisjoli 2007). Bosch er al. (1997) performed an
exploratory study in people with self-injurious
behaviour (SIB) and ID. In 28% of the patients,
they found previously undiagnosed medical condi-
tions that could be expected to cause pain or dis-
comfort. Conditions that may cause pain (and may
go unnoticed) are inflammatory or infectious dis-
eases, motor impairment, pulmonary or cardiac
disease, gastrointestinal conditions, malignancies,
lacerations or fractures, headache, ear, nose, throat
or eye diseases (Bosch er al. 1997; Ryan & Sunada
1997; van Schrojenstein Lantman-de Valk & Walsh
2008). People with ID and SIB have intact pain
sensation (Symons et al. 2009) and SIB can target
the site of the pain (Breau er al. 2003). Pain may
very well be a cause of SIB (Symons ez al. 2009;
Oliver & Richards 2010), and one can imagine that
this is also the case for other types of challenging
behaviour, especially if people are unable to
express their complaints otherwise (Kastner ez al.
2001).

It has been proposed that challenging behaviours
should be assessed on multidisciplinary lines and
that medical conditions should be taken into
account (Loschen & Osman 1992; Kwok & Cheung
2007; The National Association for the Dually
Diagnosed 2007). The aim of this systematic review
is to determine which physical conditions are asso-
ciated with challenging behaviour.

Methods

Selection criteria for studies covered by
this review

Types of studies

We considered relevant empirical/observational
studies published between January 1990 and July
2008 with a minimum sample size of five partici-
pants. The papers were written in English, Dutch or
German.

Types of participants

Participants were children and adults with ID. All
levels of ID were included.

Types of exposure

All physical medical conditions were included.
Medication side effects and substance abuse were
excluded. We excluded studies of specific syndrome
phenotypes, although syndromes may include both
physical conditions and specific behavioural prob-
lems. Behavioural problems are widely considered
to be related to the syndrome (and psychiatric
profile) rather than to physical co-morbidity, and
possible causal relationships are not studied. We do
not intend to describe behavioural phenotypes.

Types of outcome

We defined challenging behaviour using the descrip-
tion of problem behaviours in ‘Diagnostic criteria
for psychiatric disorders for use with adults with
learning disabilities (DC-LD)’, axis III, level D:
general diagnostic criteria for problem behaviours,
verbally aggressive behaviour, physically aggressive
behaviour, destructive behaviour, self-injurious
behaviour, sexually inappropriate behaviour, opposi-
tional behaviour, demanding behaviour, wandering
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behaviour, mixed problem behaviour, other problem
behaviours and mixed other problem behaviours.
We also included problematic feeding disorders:
food rumination/regurgitation disorder and pica,
DC-LD axis III, level B (Royal College of Psychia-
trists 2001).

Search methods for identification of studies
Electronic searches

We searched Medline/PubMed and the Cochrane
Database of Systematic Reviews. Research terms were
selected to search very broadly on ID, all forms of
problem behaviours and all possible medical condi-
tions that might be associated with behavioural
problems (based on known literature and clinical
practice). Terms were searched for as MeSH terms
when indicated, and otherwise they were searched
for in all fields (title, abstract, keywords).

In a first search, research terms for intellectual
disability were combined with terms for problem
behaviour. In a second search, terms for intellectual
disability were combined with terms for medical
conditions and ‘behavior’.

Terms for intellectual disability were: ‘Mental
Retardation [MeSH]’ OR ‘Intellectual Disability’
OR ‘Developmental Disability” OR ‘Mental Handi-
cap’ OR ‘Multiple Handicap’ OR ‘Intellectual
Impairment’ OR ‘Communicative Impairment’ OR
‘Learning Disability’ OR ‘Neurodevelopmental Dis-
ability’ OR ‘Cognitive Impairment’.

Terms for problem behaviour were: ‘Aggression
[MeSH]’ OR ‘Self-Injurious Behavior [MeSH]’ OR
‘Feeding Behavior [MeSH]’ OR ‘Sexual Behavior
[MeSH]’ OR ‘Stereotyped Behavior [MeSH])’ OR
‘Challenging Behavior’ OR ‘Rumination’ OR ‘Pica’.

Terms for physical conditions were: ‘Pain
[MeSH]’ OR ‘Epilepsy [MeSH]’ OR ‘Menopause
[MeSH]’ OR ‘Menstrual Cycle [MeSH]’ OR
‘Vision Disorders [MeSH]’ OR ‘Hearing Disorders
[MeSH]’ OR ‘Otitis Media [MeSH]’ OR ‘Bacterial
Infections and Mycoses [MeSH]’ OR ‘Parasitic Dis-
eases [MeSH]’ OR “‘Virus Diseases [MeSH]’ OR
‘Dementia [MeSH]’ OR ‘Cardiovascular Diseases
[MeSH]’ OR ‘Digestive System Diseases [MeSH]’
OR ‘Disorders of Environmental Origin [MeSH]’
OR ‘Female Urogenital Diseases [MeSH]” OR
‘Hemic and Lymphatic Diseases [MeSH]’ OR

‘Immune System Diseases [MeSH]’ OR ‘Male Uro-
genital Diseases [MeSH]’ OR ‘Musculoskeletal Dis-
eases [MeSH]’ OR ‘Neoplasms [MeSH]’ OR
‘Nervous System Diseases [MeSH]” OR ‘Nutri-
tional and Metabolic Diseases [MeSH]’ OR ‘Eye
Diseases [MeSH]’ OR ‘Otorhinolaryngologic Dis-
eases [MeSH]’ OR ‘Pathological Conditions, Signs
and Symptoms [MeSH]’ OR ‘Respiratory Tract
Diseases [MeSH]’ OR ‘Skin and Connective Tissue
Diseases [MeSH]’ OR ‘Stomatognathic Diseases-
[MeSH]’.

Searching other resources

We scrutinised the bibliographies of articles that
seemed relevant.

Data collection and analysis
Selection of studies

One reviewer (C. F. dW.) screened the titles and
abstracts from the search. The full texts of papers
that appeared relevant were retrieved. Four articles
were available as epub ahead of print at the time of
the search. The actual publication dates were
outside our inclusion period, but they were
included in this review. A total of 45 articles fulfilled
our inclusion criteria and they were included in the
present review.

Data extraction and management

Two reviewers (C. F. dW. and H. M. E.) then
analysed the study characteristics and methodologi-
cal quality/level of evidence of the articles indepen-
dently. Where there were gaps in the available
information, we attempted to contact the authors.
When the reviewers judged the articles differently,
they discussed the results in order to reach agree-
ment. A third reviewer was on hand to make a final
decision if agreement could not be reached. This
was not necessary as full agreement was reached
about the study characteristics and the level of evi-
dence of all articles.

A note was made about the following study char-
acteristics for all articles:
» Study design.
* Participants: number of participants, age of the
participants, sex, level of ID and study population

© 2011 The Authors. Journal of Intellectual Disability Research © 2011 Blackwell Publishing Ltd
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Table | Reliability of method of exposure and outcome assessment

* No evidence: method of assessment not described, or
unstructured staff reports or file data only

*ok Checklist or specific assessment used, but moderate
validity

Hkok Evidence from other sources is used to demonstrate

that the method of assessment is reliable and valid

(e.g. representative for the general ID population or
referred patients).

* Exposure: the medical conditions discussed, evalu-
ation method and reliability (Table 1).

* Qutcome: kind of problem behaviour, and assess-
ment of behaviour and reliability (Table 1).

* Results of the study and relevant conclusion for
the present review.

Assessment of the level of evidence

At present, there is no consensus about a tool for
the assessment of quality in observational studies
(Sanderson er al. 2007). For case—control studies
and for cohort studies (SIGN 2008), we used the
SIGN-50 methodology checklists as they are
designed for observational studies and comprise
most of the items indicated by the STROBE state-
ment for the publication of observational studies
(von Elm er al. 2007). Although SIGN-50 was origi-
nally designed as a basis for guideline development,
we used it as a quality tool for the present system-
atic review. We used the SIGN methodology check-
list for cohort studies and adapted this for cross-
sectional studies. The SIGN-50 methodology
checklists include items covering internal validity
(study question, selection of participants, assess-
ment, confounding and statistical analysis), the
overall assessment of the study and the description
of the study. We checked whether all items indicated
by the STROBE guidelines for reporting on obser-
vational studies (von Elm ez al. 2007) were
adequately addressed by the SIGN checklists. We
also looked at whether a power analysis had been
conducted, because the STROBE guidelines require
reports of observational studies to explain how
study size is determined (von Elm ez al. 2007).
Accordingly, the studies were rated for level of
evidence (LE) using the SIGN criteria (SIGN

Table 2 Levels of evidence (LE) according to the SIGN criteria
(SIGN 2008)

I++ High-quality meta-analyses, systematic reviews of
randomised controlled trials (RCTs) or RCTs with
a very low risk of bias

I+ Well-conducted meta-analyses, systematic reviews or
RCTs with a low risk of bias

- Meta-analyses, systematic reviews or RCTs with a high
risk of bias

2++ High-quality systematic reviews of case—control or
cohort studies
High-quality case—control or cohort studies with a
very low risk of confounding or bias and a high
probability that the relationship is causal

2+ Well-conducted case—control or cohort studies with a
low risk of confounding or bias and a moderate
probability that the relationship is causal

2- Case—control or cohort studies with a high risk of
confounding or bias and a significant risk that the
relationship is not causal

3 Non-analytical studies, e.g. case reports, case series

4 Expert opinion

2008; Table 2). The SIGN criteria do not mention
cross-sectional studies and we therefore considered
cross-sectional studies without any statistical analy-
sis to be non-analytical studies (LE 3). We allocated
cross-sectional studies with statistical analysis to the
same category as case—control and cohort studies
(LE 2).

Results

The 45 articles identified in the search were allo-
cated to eight different categories according to the
type of exposure: physical conditions in general,
motor disorders, sensory impairment, epilepsy, gas-
trointestinal disease, sleep disorders, dementia and
others. There were many categories about which no
articles were found, examples being menopause,
cardiac and pulmonary disease, infectious disease
and malignancies. Most articles addressed our
review area as a secondary issue. In these cases, our
quality assessment was confined to the questions
related to the review area. The results of the review
of study characteristics, study results and level of
evidence have been described by category and they
can be found in Tables 3—10. All studies included
both males and females, with the exception of one
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male-only (Day 1994) and one where female-only
study (Taylor ez al. 1993). Many of the study groups
were very heterogeneous, including participants
with both known and unknown aetiology. Further-
more, many studies had a cross-sectional design but
they were also retrospective, being based on file
data. This area is addressed in Tables 3—10 under
the headings Exposure and Outcome measures.

Physical conditions in general

Our search identified 11 cross-sectional studies
looking at general medical conditions and challeng-
ing behaviour (Table 3). The quality of the studies
varied: there were five non-analytical studies, three
analytical studies with a high risk of bias and three
high-quality studies (Table 3).

The three high-quality studies all looked at the
same study population. A study of problem behav-
iour in general found a significant correlation with
visual impairment, urinary incontinence and not
having a severe physical disability. There was no
association with hearing impairment, bowel inconti-
nence, impaired mobility and epilepsy (Jones et al.
2008). In the same study population, there was a
significant correlation between SIB and visual
impairment. There was no association with hearing
impairment, bowel and urinary incontinence,
impaired mobility and epilepsy (Cooper et al.
2009a). Urinary incontinence was significantly and
independently associated with aggressive behaviour
in adults, whereas no significant correlation was
found for vision impairment, hearing impairment,
bowel incontinence, impaired mobility and epilepsy
(Cooper et al. 2009b). In studies with a higher risk
of bias, Collacott ez al. (1998) found an association
between SIB and hearing impairment and impaired
mobility, but not with epilepsy and visual impair-
ment. Deb ez al. (2001) found the same prevalence
of behavioural disorders in people with or without
physical disabilities or illness.

Low-quality studies suggest that previously undi-
agnosed and acute medical conditions are associ-
ated with severe problem behaviours. The disease
categories are gastrointestinal (lactose intolerance,
constipation, colon carcinoma), neurological (epi-
lepsy, Parkinson’s, sleep apnea, migraine, stroke,
encephalitis, hypothalamic hamartoma), urogenital
(urinary tract infection, renal insufficiency, pelvic

inflammatory disease, gynaecological malignancies,
prostatitis), ear—nose—throat (otitis media, sinus
problems, dental disease), cardiological (valve
disease, heart failure), trauma (lacerations, broken
bones, head trauma), eye diseases (dry eyes, cata-
racts), endocrine (diabetes mellitus, thyroid
disease), pulmonary (chronic obstructive pulmonary
disease, lung cancer), dermatological (eczema, cellu-
lites), muscolo-skeletal (arthritis, scoliosis), haema-
tological (anaemia) and others (dehydration; Peine
et al. 1995; Bosch er al. 1997; Ryan & Sunada 1997;
Kastner ez al. 2001). Davidson ez al. (1994) found
no differences in medical determinants between
people with aggressive behaviour compared to
people with other behavioural problems.

In conclusion, urinary incontinence is associated
with challenging behaviour (high level of evidence).
Visual impairment is associated with SIB, but not
with aggressive behaviour (high level of evidence).
People with severe physical disabilities have a lower
risk of problem behaviours (moderate level of evi-
dence). Previously undiagnosed medical conditions
and acute medical conditions are frequently noted
in people exhibiting these behaviours. Some of
these conditions cause acute or chronic pain (very
low level of evidence).

Motor disorders

Two cross-sectional studies looking at cerebral palsy
and one at non-ambulatory persons were identified.
One of them was a high-quality study, one was an
analytical study with a high risk of bias and the
third was a non-analytical study (Table 4).

In the high-quality study, which examined chil-
dren with cerebral palsy, almost 25% had significant
behaviour problems. Children with more severe
functional limitations had fewer behaviour prob-
lems, while children with severe pain had more
problems. Sensory impairments and seizures were
not significantly correlated with behaviour in chil-
dren with cerebral palsy (Parkes er al. 2008).
Blacher & Mclntyre’s (2006) study suggested that
young adults with cerebral palsy and ID had fewer
internalising and externalising behaviour problems
and were less aggressive than young adults with ID
only and equal SIB and sexual problems, but this
remains insufficiently proven. Kobe ez al. (1994)
noted many problem behaviours in non-ambulatory

© 2011 The Authors. Journal of Intellectual Disability Research © 2011 Blackwell Publishing Ltd
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people with ID, but a possible causal relationship
was not investigated.

The severe functional limitations associated with
motor disorders seem to prevent challenging behav-
iour, while the pain caused by the conditions is
associated with increased challenging behaviour
(Blacher & Mclntyre 2006; high level of evidence).

Sensory impairments

We found three cross-sectional studies of sensory
impairments: a well-conducted study, one with a
high risk of bias and a non-analytical study
(Table s).

The well-conducted study from Sjoukes ez al.
(2009) found that visual impairment is not signifi-
cantly related to challenging behaviour in adults
who are visually impaired or blind compared to
people without visual impairment. The second,
lower-quality study indicates that persons with SIB
were more often diagnosed with vision and hearing
impairments (Wieseler et al. 1995). A likely bias is
that more diagnostic examinations may have been
performed in people with this behaviour. A high
prevalence of visual impairment was noted in eye-
poking children. Many of the eye-poking children
also exhibited other types of SIB (Jan ez al. 1994).

It has therefore not been proven that hearing
impairment leads to more challenging behaviour in
people with ID (low level of evidence). Visual
impairment is not significantly associated with chal-
lenging behaviour (moderate level of evidence), but
specific behaviours (such as SIB/eye-poking) may
be related to visual impairment (low level of
evidence).

Epilepsy

Our search traced eight studies of epilepsy. There
were four well-conducted analytical studies and four
analytical studies with a high risk of bias (Table 6).
There is no increased prevalence of physical
aggression and other behavioural problems in adults
with epilepsy compared to people without epilepsy
(Matson et al. 1999; Espie er al. 2003; Tyrer et al.
2006; Matthews et al. 2008). Specific subgroups
(people with additional visual impairment, motor
handicaps, more severe and more frequent seizures
and medication side effects, people with generalised

EEG activity) may be more at risk for behavioural
problems (Deb & Hunter 1991; Espie ez al. 2003).

In a scientifically unsatisfactory study, Mendez
et al. (1993) found that interictal violence was corre-
lated with ID and psychopathology, but not with
seizure variables.

Two low-quality studies looked at children. Chil-
dren with epilepsy and ID had more behaviour
problems than children with higher 1Qs, but this
relationship was not significant after adjusting for
seizure severity (Buelow ez al. 2003). Lewis ez al.
(2000) found that children with epilepsy did not
have more problem behaviour than those without
epilepsy.

The group of epileptic patients as a whole does
not therefore seem to exhibit more challenging
behaviour, with the exception of some specific sub-
groups (moderate level of evidence).

Gastrointestinal disease

We identified eight studies of gastrointestinal
disease. Seven were analytical studies with a high
risk of bias or confounding, and one was a non-
analytical study. Only one study had a prospective
character, but it was uncontrolled. Six looked at
gastro-oesophageal reflux disease (GORD)

and two at infections with Helicobacter pylori
(Table 7).

The study of Géssler ez al. (2007) had a high risk
of bias, but the results are nevertheless clinically
relevant. Children with more gastro-oesophageal
reflux showed significantly more agitation or SIB
(as reported by parents). This was also true when
there was recurrent reflux after treatment. Children
with behavioural abnormalities had significantly
higher levels of oesophageal inflammation.

Bohmer er al. (1999) found that rumination was
more common in institutional residents with
GORD. Behaviour problems (rumination, SIB,
aggression, fear, screaming, restlessness) do not
predict, but may co-occur with, GORD (Béhmer
et al. 1997b). A significant association was found
between reflux oesophagitis and problem behav-
iours or changed behaviour (rumination, aggression,
fear, screaming, restlessness; Bohmer ez al. 1997¢).
Rogers et al. (1992) found indications that rumina-
tion and meal-time challenging behaviours may be
caused by dysphagia, GORD or aspiration. Adults

© 2011 The Authors. Journal of Intellectual Disability Research © 2011 Blackwell Publishing Ltd
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who engaged in hand mouthing were diagnosed
with GORD more often (Swender et al. 2006).

Current H. pylori infection was associated with
more problem behaviour (stereotyped, hyperactive
and self-abusive). H. pylori infection was also associ-
ated with a lower level of ID. This was not taken
into account in the analysis of the correlation with
problem behaviour (Béhmer ez al. 1997a; Wallace
et al. 2002).

Gastro-oesophageal reflux disease may therefore
contribute to behaviour difficulties such as rumina-
tion, SIB and agitation, but this is insufficiently
substantiated (low level of evidence).

Sleep disorders

Seven studies of sleep disorders were found: one
well-conducted, five analytical with a high risk of
bias or confounding, and one non-analytical study
(Table 8).

In the well-conducted study, children with sleep
problems had more daytime problem behaviours
(irritability, stereotypy, hyperactivity, aggression,
screaming, temper tantrum, non-compliance and
impulsivity) than children without sleep problems.
When factors for specific sleep problems were
analysed, after correction for age and level of ID,
only irritability was associated with severe sleep
problems. The cross-sectional design implies that it
is not possible to determine whether the problem
behaviours or the sleep problems are the cause
(Didden ez al. 2002).

In studies with a high risk of bias, looking at both
children and adults, the subjects with problem
behaviours (SIB) had more sleep disturbance than
those without problem behaviours (Piazza et al.
1996; Symons et al. 2000), and people with sleep
problems displayed more, and more severe, problem
behaviour (stereotypes, irritability, SIB, aggression,
temper tantrums, screaming) than those without
sleep problems. It is unclear whether sleep prob-
lems cause the behavioural problems or vice versa,
or if both have a shared neurobiological base
(Quine 1991; Chaney et al. 1994; Wiggs & Stores
1996; Brylewski & Wiggs 1999).

Sleep problems are therefore associated with
daytime challenging behaviour, but the nature of
the relationship remains unestablished (moderate
level of evidence).

Dementia

We found two non-analytical studies of dementia
(which did not relate specifically to Down syn-
drome only; Table 9).

In people with dementia, behaviour problems
(aggression, temper tantrums, pica, SIB, screaming,
wandering, repetitive behaviours) are seen, and may
arise early in the disease process (Duggan ez al.
1996; Cooper 1997; very low level of evidence).

Others

We found three articles about conditions not men-
tioned previously (Table 10).

In a well-conducted study of pain in children
with ID, Breau ez al. (2003) showed that children
with SIB did not express pain differently. Children
with chronic pain did not have more SIB than chil-
dren without chronic pain, but the locations were
different (near the site of pain instead of mostly to
the head and hand).

A non-analytical study of male sex offenders with
ID found that many had a distinctive physical dis-
ability that might have contributed to the behaviour
(Day 1994).

In a non-analytical study of the menstrual cycle
in women with SIB, Taylor ez al. found that SIB
might be exacerbated during certain phases of the
menstrual cycle (Taylor er al. 1993; very low level of
evidence).

Discussion

This systematic review of physical conditions associ-
ated with challenging behaviour in children and
adults with ID identified 11 well-conducted studies
that found significant and independent associations
with urinary incontinence, pain related to cerebral
palsy and chronic sleep problems. Visual impair-
ment is significantly associated with SIB. Because of
the cross-sectional design of all the studies, no firm
conclusions can be drawn about the causative char-
acter of the physical conditions discussed. Longitu-
dinal studies are the only way to complete the
evidence. No association was found with hearing
impairment, bowel incontinence, mobility impair-
ment or epilepsy. Twenty-one analytical studies of
unsatisfactory quality and 13 non-analytical studies

© 2011 The Authors. Journal of Intellectual Disability Research © 2011 Blackwell Publishing Ltd
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or case series, usually based on file data, suggest
associations with GORD, dysphagia, dementia,
menstrual cycle phases and specific sub-types of
epilepsy. However, so far, these are insufficiently
substantiated.

Reports listing undiagnosed or untreated condi-
tions found during the diagnostic work-up of
persons with challenging behaviours (Ryan &
Sunada 1997; Kastner et al. 2001) have only limited
value, as it is well known that even severe undiag-
nosed conditions are found in any group of persons
with ID (van Schrojenstein Lantman-de Valk &
Walsh 2008).This results from the ineffective com-
munication of subjective symptoms by these
persons and by a lack of training in medical issues
among caring staff.

Four medical conditions have been proven to be
associated with challenging behaviour. Urinary
incontinence is significantly correlated with aggres-
sive behaviour. As the authors in question point
out, it remains unclear whether there is a shared
underlying mechanism (e.g. autonomic sympathetic
discharge), whether the incontinence contributes to
aggression (because people are ashamed or experi-
ence discomfort) or whether the aggression contrib-
utes to the incontinence (Cooper et al. 2009b).
Second, visual impairment is significantly correlated
with SIB only. The cross-sectional character of the
studies means that the direction of this relationship
has not been established. Visual impairment may
contribute to the behaviour (people express com-
munication difficulties with problem behaviour, or
engage in eye-poking in order to get visual stimula-
tion); alternatively, visual impairment may be
caused by the tissue damage resulting from SIB.
Third, increased behavioural difficulties are seen
only if cerebral palsy is complicated by severe pain
(Parkes et al. 2008). Finally, the shared conclusion
in studies of sleep disorders is that people with
behavioural problems have more sleep disturbance
(Quine 1991; Chaney et al. 1994; Piazza er al. 1996;
Wiggs & Stores 1996; Brylewski & Wiggs 1999;
Symons et al. 2000). It remains unclear whether the
association is because of a common underlying neu-
rochemical mechanism accounting for both factors,
and whether sleep disturbance contributes to behav-
iour problems, or vice versa (Symons et al. 2000).
These findings are supported by single-case experi-
mental studies, in which problem behaviours are

exacerbated in people who are naturally deprived of
sleep (Kennedy & Meyer 1996; O’Reilly & Lancioni
2000).

A few conditions that appear clinically relevant
have been insufficiently investigated. Almost all
studies of the behavioural effects of gastrointestinal
disease are side measurements of other studies.
Dysphagia, GORD and H. pylor: infections are fre-
quent in rumination cases (Rogers ez al. 1992;
Bohmer er al. 1997a), which indicates that there
should be diagnostic testing for these conditions in
people with rumination. Changes in behaviour may
be caused by oesophageal pain, colic and discom-
fort resulting from GORD (Géssler er al. 2007) and
reflux oesophagitis (Béhmer ez al. 1997c¢).

Dementia can result in behavioural changes, even
at an early stage (Duggan ez al. 1996; Cooper 1997).
One study indicates that distinctive physical features
may cause aberrant behaviour, possibly resulting
from low self-esteem (Day 1994). The menstrual
cycle may affect SIB, either through hormonal
changes or pain and discomfort (Taylor ez al. 1993).
The role of pain requires further study, because
there is no proof that chronic pain causes more SIB
(Breau et al. 2003), even though there is a proven
link between severe pain and behaviour in children
with cerebral palsy (Parkes er al. 2008). Acute and
chronic pain may very well be expressed by chal-
lenging behaviour (Dubois et al. 2010).

In certain physical conditions, it has not been
possible to prove a causal relationship. Motor disor-
ders are not correlated with more problem behav-
iours (Blacher & Mclntyre 2006; Jones ez al. 2008;
Parkes et al. 2008). This may be because people
with impaired mobility may receive higher levels of
support from carers (to meet their disability needs).
Furthermore, the physical disabilities may preclude
problem behaviour in these people (Jones ez al.
2008). Nor has hearing impairment been proven to
cause more problem behaviours (Wieseler ez al.
1995; Jones er al. 2008; Cooper ez al. 2009a,b).
However, many studies used file data and it is
known that hearing impairment frequently goes
unnoticed (Evenhuis ez al. 2001; Meuwese-
Jongejeugd er al. 2008), so this association should
be investigated further.

Conclusions in studies of epilepsy are unambigu-
ous. Generally, the population with epilepsy does
not have more behaviour problems than those

© 2011 The Authors. Journal of Intellectual Disability Research © 2011 Blackwell Publishing Ltd
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without epilepsy (Deb & Hunter 1991; Matson ez al.
1999; Lewis er al. 2000; Buelow ez al. 2003; Espie

et al. 2003; Tyrer et al. 2006; Jones et al. 2008; Mat-
thews er al. 2008; Cooper et al. 2009a,b). However,
it has been suggested that specific subgroups (e.g.
people with generalised epileptic activity, more
severe or frequent seizures, medication side effects
and co-morbidity) may be prone to more behav-
ioural difficulties (Deb & Hunter 1991; Espie ez al.
2003).

A possible explanation of why associations are
difficult to detect is that, in larger studies, the
groups of participants were very heterogeneous.
This may have reduced the effect sizes.

There are many medical conditions (e.g. infec-
tious disease, migraine, menopause, allergy, and
cardiac and pulmonary disease) where it is conceiv-
able that pain or discomfort could lead to challeng-
ing behaviour. Particularly, people with more severe
forms of ID, with less capacity to communicate
their discomfort, may express this through altered
behaviour. However, this review failed to find
studies of many of these conditions. This does not
mean that there is no correlation between these
conditions and challenging behaviour; it means that
further investigation is required. Areas warranting
urgent attention in future research are gastrointesti-
nal disease (GORD, but also constipation), infec-
tious disease (e.g. ear infections, which can cause
pain), hormonal influences (menstrual cycle and
thyroid function), dental disease and cardio-
pulmonary disease. The fact that the life expectancy
of the population with ID is rapidly increasing
means that research is needed into the behavioural
effects of physical deterioration and menopause in
older age.

Only a few studies directly address the question
of which physical conditions may cause problem
behaviour and, with a few exceptions, these were
generally low-quality studies. More often, behaviour
was measured in conjunction with a single physical
condition, or behaviour was described, but as part
of a larger study of the condition. Moreover, the
design of almost all the studies was cross-sectional.
The implication is that the nature of the associa-
tions found in these studies cannot be established.
This makes firm conclusions about causal relation-
ships difficult but some suggestions for clinical
practice can be made.

When people with ID and challenging behaviours
are examined, urinary incontinence, visual impair-
ment, sleep problems and pain should be consid-
ered. In people who engage in rumination, hand
mouthing or mealtime challenging behaviour, diag-
nostic testing should be performed looking at dys-
phagia, GORD and H. pylor: infections. Other
conditions that might be considered are early
dementia, discomfort in certain menstrual cycle
phases and specific sub-types of epilepsy (people
with more severe and more frequent seizures, medi-
cation side effects and generalised EEG activity).

The present review highlights the role that
medical conditions can play in challenging behav-
iour and the need for evaluating those conditions in
clinical practice. It also reveals major gaps in the
evidence, because many studies are of low quality
and many physical illnesses have not been
investigated.

There is a strong need for comprehensive high-
quality longitudinal research, with clearly defined
measures of both physical conditions and behav-
ioural disorders, to establish firm evidence as a
basis for clinical guidelines for the prevention, dif-
ferential diagnosis and treatment of challenging
behaviour.

Acknowledgements

This study was performed at the request of the
Centre for Consultation and Expertise, the Nether-
lands, as part of the expertise project ‘Medical
conditions and challenging behaviour’.

References

Applegate H., Matson J. L. & Cherry K. E. (1999) An
evaluation of functional variables affecting severe
problem behaviors in adults with mental retardation by
using the questions about behavioral function scale
(QABF). Research in Developmental Disabilities 20, 229—
37.

Blacher J. & Mclntyre L. L. (2006) Syndrome specificity
and behavioural disorders in young adults with intellec-
tual disability: cultural differences in family impact.
Fournal of Intellectual Disability Research 50, 184—98.

Bohmer C. J. M., Klinkenberg-Knol E. C., Kuipers E. J.,
Niezen-de Boer M. C., Schreuder H., Schuckink-Kool
F. et al. (1997a) The prevalence of Helicobacter pylori

© 2011 The Authors. Journal of Intellectual Disability Research © 2011 Blackwell Publishing Ltd



696

Journal of Intellectual Disability Research

VOLUME 55 PART 7 JULY 2011

C. F. de Winter ez al. = Physical conditions and challenging behaviour

infection among inhabitants and healthy employees of
institutes for the intellectually disabled. The American
Journal of Gastroenterology 92, 1000—4.

Bohmer C. J. M., Klinkenberg-Knol E. C., Niezen-de
Boer M. C. & Meuwissen S. G. M. (1997b) The preva-
lence of gastro-oesophageal reflux disease based on non-
specific symptoms in institutionalized, intellectually
disabled individuals. European Fournal of Gastroenterology
and Hepatology 9, 187—90.

Bohmer C. J. M., Niezen-de Boer M. C., Klinkenberg-
Knol E. C., Nadorp J. H. S. M. & Meuwissen S. G. M.
(1997¢) Gastro-oesophageal reflux disease in institu-
tionalised intellectually disabled individuals. Netherlands
FJournal of Medicine 51, 134—9.

Bohmer C. J. M., Niezen-de Boer M. C., Klinkenberg-
Knol E. C., Devillé W. J. L. M., Nadorp J. H. S. M. &
Meuwissen S. G. M. (1999) The prevalence of gastroe-
sophageal reflux disease in institutionalized intellectually
disabled individuals. The American Fournal of Gastroen-
terology 94, 804—10.

Bosch J., Van Dyke D. C., Smith S. M. & Poulton S.
(1997) Role of medical conditions in the exacerbation of
self-injurious behaviour: an exploratory study. Menzal
Retardation 35, 124—30.

Breau L. M., Camfield C. S., Symons F. J., Bodfish J. W.,
MacKay A., Finley G. A. er al. (2003) Relation between
pain and self-injurious behavior in nonverbal children
with severe cognitive impairments. Journal of Pediatrics
142, 498-503.

Brylewski J. & Wiggs L. (1999) Sleep problems and
daytime challenging behaviour in a community-based
sample of adults with intellectual disability. Fournal of
Intellectual Disability Research 43, 504—12.

Buelow J. M., Austin J. K., Perkins S. M., Dunn D. W. &
Fastenau P. S. (2003) Behavior and mental health prob-
lems in children with epilepsy and low IQ. Developmen-
tal Medicine and Child Neurology 45, 683—92.

Carlock K. S., Williams J. P. & Graves G. C. (1997) MRI
findings in headbangers. Clinical Imaging 21, 411-13.

Chaney R. H., Olmstead C. E. & Givens C. A. (1994)
Activity and behavioural rhythm disturbances in adults
with mental retardation. Developmental Brain Dysfunction
75 17-25.

Collacott R. A., Cooper S. A., Branford D. & McGrother
C. (1998) Epidemiology of self-injurious behaviour in
adults with learning disabilities. British Fournal of Psy-
chiatry 173, 428-32.

Cooper S. A. (1997) Psychiatric symptoms of dementia
among elderly people with learning disabilities. Inzerna-
tional Journal of Geriatric Psychiatry 12, 662—6.

Cooper S. A., Smiley E., Allan L. M., Jackson A., Finlay-
son J., Mantry D. er al. (2009a) Adults with intellectual
disabilities: prevalence, incidence and remission of self-
injurious behaviour, and related factors. Journal of Intel-
lectual Disability Research §3, 200-16.

Cooper S. A., Smiley E., Jackson A., Finlayson J., Allan
L., Mantry D. et al. (2009b) Adults with intellectual
disabilities: prevalence, incidence and remission of
aggressive behaviour and related factors. Journal of Intel-
lectual Disability Research §3, 217-32.

Davidson P. W., Cain N. N., Sloane-Reeves J. E., Van
Speybroech A., Segel J., Gutkin J. ez al. (1994) Charac-
teristics of community based individuals with mental
retardation and aggressive behavioural disorders. Ameri-
can Journal on Mental Retardation 98, 704-16.

Day K. (1994) Male mentally handicapped sex offenders.
British Journal of Psychiatry 165, 630—9.

Deb S. & Hunter D. (1991) Psychopathology of people
with mental handicap and epilepsy I: maladaptive
behaviour. British Journal of Psychiatry 159, 822—6.

Deb S., Thomas M. & Bright C. (2001) Mental disorder
in adults with intellectual disability. 2: the rate of behav-
iour disorders among a community-based population
aged between 16 and 64 years. Journal of Intellectual Dis-
ability Research 45, 506—14.

Didden R., Korzilius H., van Aperlo B., van overloop C.
& de Vries M. (2002) Sleep problems and daytime
problem behaviours in children with intellectual disabil-
ity. Journal of Intellectual Disability Research 46, 537—47.

Dubois A., Capdevila X., Bringuier S. & Pry R. (2010)
Pain expression in children with intellectual disability.
European Fournal of Pain 14, 654—60.

Duggan L., Lewis M. & Morgan J. (1996) Behavioural
changes in people with learning disability and dementia:
a descriptive study. Fournal of Intellectual Disability
Research 40, 311-21.

von Elm E., Altman D. G., Egger M., Pocock S. J., Gotzse
P. C., Vandenbroucke J. P. ez al. (2007) Strengthening
the reporting of observational studies in epidemiology
(STROBE) statement: guidelines for reporting observa-
tional studies. British Medical Journal 335, 806-8.

Emerson E., Kiernan C., Alborz A., Reeves D., Mason
H., Swarbrick R. er al. (2001a) The prevalence of chal-
lenging behaviors: a total population study. Research in
Developmental Disabilities 22, 77-93.

Emerson E., Kiernan C., Alborz A., Reeves D., Mason
H., Swarbrick R. et al. (2001b) Predicting the persis-
tence of severe self-injurious behaviour. Research in
Developmental Disabilities 22, 67—75.

Espie C. A., Watkins J., Curtice L., Espie A., Duncan R.,
Ryan J. A. et al. (2003) Psychopathology in people with
epilepsy and intellectual disability; an investigation of
potential explanatory variables. Journal of Neurology,
Neurosurgery and Psychiatry 74, 1485-92.

Evenhuis H. . M., Theunissen M., Denkers 1., Verschuure
H. & Kemme H. (2001) Prevalence of visual and
hearing impairment in a Dutch institutionalized popula-
tion with intellectual disability. Journal of Intellectual Dis-
ability Research 45, 457—64.

© 2011 The Authors. Journal of Intellectual Disability Research © 2011 Blackwell Publishing Ltd



697

Journal of Intellectual Disability Research

VOLUME 55 PART 7 JULY 2011

C. F. de Winter ez al. = Physical conditions and challenging behaviour

Gossler A., Schalamon J., Huber-Zeyringer A. & Holl-
warth M. E. (2007) Gastroesophageal reflux and behav-
ior in neurologically impaired children. Fournal of
Pediatric Surgery 42, 1486—90.

Harris P. (1993) The nature and extent of aggressive
behaviour amongst people with learning difficulties
(mental handicap) in a single health district. Journal of
Intellectual Disability Research 37, 221—42.

Hassiotis A. A. & Hall 1. (2008) Behavioural and cognitive
behavioural interventions for outwardly directed aggres-
sive behaviour in people with learning disabilities.
Cochrane Database of Systematic Reviews (3), Art. No.
CDo003406.

Hastings R. P. & Brown T. (2002) Behavioural knowledge,
causal beliefs and self-efficacy as predictors of special
educator’s emotional reactions to challenging behaviour.
Research in Developmental Disabilities 24, 323-32.

Holden B. & Gitlesen J. P. (2006) A total population
study of challenging behaviour in the county of
Hedmark, Norway: prevalence and risk markers.
Research in Developmental Disabilities 27, 456—65.

Hyman S. L., Fisher W., Mercugliano M. & Cataldo M. F.
(1990) Children with self-injurious behavior. Pediatrics 3
(Part 2), 437-41.

Jan J. E., Good W. V., Freeman R. D. & Espezel H. (1994)
Eye-poking. Developmental Medicine and Child Neurology
36, 321-5.

Jones S., Cooper S. A., Smiley E., Allan L., Williamson A.
& Morrison J. (2008) Prevalence of, and factors associ-
ated with, problem behaviors in adults with intellectual
disabilities. The Fournal of Nervous and Mental Disease
196, 678-86.

Kastner T., Walsh K. K. & Fraser M. (2001) Undiagnosed
medical conditions and medication side effects present-
ing as behavioral/psychiatric problems in people with
mental retardation. Mental Health Aspects of Developmen-
tal Disabilities 4, 101-7.

Kennedy C. H. & Meyer K. A. (1996) Sleep deprivation,
allergy symptoms, and negatively reinforced problem
behaviour. Journal of Applied Behavior Analysis 29,
133-5.

Kobe F. H., Mulick J. A., Rash T. A. & Martin J. (1994)
Nonambulatory persons with profound mental retarda-
tion: physical, developmental, and behavioural charac-
teristics. Research in Developmental Disabilities 15, 413—23.

Kwok H. & Cheung P. W. H. (2007) Co-morbidity of psy-
chiatric disorder and medical illness in people with
intellectual disabilties. Current Opinion in Psychiatry 20,
443-9.

Lewis J. N., Tonge B. J., Mowat D. R., Einfeld S. L.,
Siddons H. M. & Rees V. W. (2000) Epilepsy and asso-
ciated psychopathology in young people with intellectual
disability. Journal of Paediatrics and Child Health 36,
172-5.

Loschen E. L. & Osman O.T. (1992) Self-injurious behav-
ior in the developmentally disabled: assessment tech-
niques. Psychopharmacology Bulletin 28, 433-8.

McClintock K., Hall S. & Oliver C. (2003) Risk markers
associated with challenging behaviours in people with
intellectual disabilities: a meta-analytic study. Fournal of
Intellectual Disability Research 47, 405-16.

Matson J. L. & Boisjoli J. A. (2007) Multiple versus main-
taining factors of challenging behaviours as assessed by
the QABF for adults with intellectual disabilities.
Fournal of Intellectual Disability Research 32, 39—44.

Matson J. L., Bamburg J. W., Mayville E. A. & Khan I.
(1999) Seizure disorders in people with intellectual dis-
ability: an analysis of differences in social functioning,
adaptive functioning and maladaptive behaviours.
Journal of Intellectual Disability Research 43, S31-9.

Matson J. L., Bamburg J. W., Mayville E. A., Pinkston J.,
Bielecki J., Kuhn D. ez al. (2000) Psychopharmacology
and mental retardation: a 10 year review (1990-1999).
Research in Developmental Disabilities 21, 263—96.

Matthews T., Weston N., Baxter H., Felce D. & Kerr M.
(2008) A general practice-based prevalence study of epi-
lepsy among adults with intellectual disabilities and of
its association with psychiatric disorder, behaviour dis-
turbance and carer stress. Journal of Intellectual Disabiliry
Research 52, 163—73.

Mendez M. F,, Doss R. C. & Taylor J. L. (1993) Interictal
violence in epilepsy. Relationship to behaviour and
seizure variables. The Journal of Nervous and Mental
Disease 181, 566—9.

Meuwese-Jongejeugd A., van Splunder J., Vink M., Stilma
J. S., van Zanten B., Verschuure H. ez al. (2008) Com-
bined sensory impairment (deaf-blindness in five
percent of adults with intellectual disabilities. American
FJournal on Mental Retardation 113, 254—62.

Murphy G. H., Beadle-Brown J., Wing L., Gould J., Shah
A. & Holmes N. (2005) Chronicity of challenging
behaviours in people with severe intellectual disabilities
and/or autism: a total population sample. Journal of
Intellectual Disability Research 35, 405—18.

Nissen J. M. J. F. & Haveman M. J. (1997) Mortality and
avoidable death in people with severe self-injurious
behaviour: results of a Dutch study. Journal of Intellec-
tual Disability Research 41, 252—7.

Noel L. P. & Clarke W. N. (1982) Self-inflicted ocular
injuries in children. American Fournal of Ophtalmology
94, 630-3.

O’Reilly M. F. & Lancioni G. (2000) Response covaria-
tion of escape-maintained aberrant behaviour correlated
with sleep deprivation. Research in developmental disabili-
ties 21, 125-36.

Oliver C. & Richards C. (2010) Self-injurious behaviour
in people with intellectual disability. Current Opinion in
Psychiatry 23, 412—16.

© 2011 The Authors. Journal of Intellectual Disability Research © 2011 Blackwell Publishing Ltd



698

Journal of Intellectual Disability Research

VOLUME 55 PART 7 JULY 2011

C. F. de Winter ez al. = Physical conditions and challenging behaviour

Parkes J., White-Koning M., Dickinson H. O., Thyen U.,
Arnaud C., Beckung E. ez al. (2008) Psychological
problems in children with cerebral palsy: a cross-
sectional European study. Journal of Child Psychology
and Psychiatry 49, 405-13.

Peine H. A., Darvish R., Adams K., Blakelock H., Jenson
W. & Osborne J. G. (1995) Medical problems, maladap-
tive behaviours and the developmentally disabled.
Behavioral Interventions 3, 149—59.

Piazza C. C., Fisher W. W. & Kahng S. W. (1996) Sleep
patterns in children and young adults with mental retar-
dation and severe behaviour disorders. Developmental
Medicine and Child Neurology 38, 335—44-.

Quine L. (1991) Sleep problems in children with mental
handicap. Journal of Mental Deficiency Research 35, 269—
90.

Rogers B., Stratton P., Victor J., Kennedy B. & Andres M.
(1992) Chronic regurgitation among persons with
mental retardation: a need for combined medical and
interdisciplinary strategies. American Journal on Mental
Retardation 96, 522—7.

Royal College of Psychiatrists (2001) DC-LD: diagnostic
criteria for psychiatric disorders for use with adults with
learning disabilities/mental retardation (OP48).

Ryan R. & Sunada K. (1997) Medical evaluation of
persons with mental retardation referred for psychiatric
assessment. General Hospital Psychiatry 19, 274—80.

Sanderson S., Tatt I. D. & Higgins J. P. T. (2007) Tools
for assessing quality and susceptibility to bias in obser-
vational studies in epidemiology: a systematic review
and annotated bibliography. International Fournal of Epi-
demiology 36, 666—76.

Schroeder S. R., Oster-Granite M. L., Berkson G.,
Bodfish J. W., Breese G. R., Cataldo M. F. ez al. (2001)
Self-injurious behavior: gene-brain-behavior relation-
ships. Mental Retardation and Developmental Disabilities
Research Reviews 7, 3-12.

van Schrojenstein Lantman-de Valk H. M. & Walsh P. N.

(2008) Managing health problems in people with intel-
lectual disabilities. British Medical Fournal 337, 1408-12.

Sigafoos ]J., Elkins J., Kerr M. & Attwood T. (1994) A
survey of aggressive behaviour among a population of
persons with intellectual disability in Queensland.
FJournal of Intellectual Disability Research 38, 369—81.

SIGN: Scottish Intercollegiate Guidelines Network (2008)
SIGN 50. A Guideline Developer’s Handbook. SIGN
Executive, Edinburgh.

Sjoukes L., Evenhuis H. M., Koot H. M. & Kooijman A.
C. (2009) Does visual impairment lead to additional
disability in adults with intellectual disabilities? Fournal
of Intellectual Disability Research 53, 19—28.

Stolker J. J., Scheifes A., Egberts A. C. & Heerdink E. R.
(2008) Inappropriate prescribing of antipsychotics to

people with a mental disability and aggressive behav-
ioural disorders. Nederlands Tijdschrift voor Geneeskunde
152, 1501-2.

Swender S. L., Matson J. L., Mayville S. B., Gonzales M.
L. & McDowell D. (2006) A functional assessment of
handmouthing among persons with severe and profound
intellectual disability. Fournal of Intellectual and Develop-
mental Disability 31, 95-100.

Symons F. J., Davis M. L. & Thompson T. (2000) Self-
injurious behaviour and sleep disturbance in adults with
developmental disabilities. Research in Developmental Dis-
abilities 21, 115—23.

Symons F. J., Harper V. N., McGrath P. J., Breau L. M. &
Bodfish J. W. (2009) Evidence of increased non-verbal
behavioural signs of pain in adults with neurodevelop-
mental disorders and chronic self-injury. Research in
Developmental Disabilities 30, 521-8.

Taylor D. V., Rush D., Hetrick W. P. & Sandman C. A.
(1993) Self-injurious behaviour within the menstrual
cycle of women with mental retardation. American
Fournal on Mental Retardation 97, 659—64.

Tenneij N. H. & Koot H. M. (2008) Incidence, types and
characteristics of aggressive behaviour in treatment
facilities for adults with mild intellectual disability and
severe challenging behaviour. Journal of Intellectual Dis-
ability Research §2, 114—24.

The National Association for the Dually Diagnosed (2007)
Diagnostic Manual — Intellectual Disability: A Textbook of
Diagnosis of Mental Disorders in Persons with Intellectual
Disabiliry. The National Association for the Dually
Diagnosed, New York.

Totsika V., Toogood S., Hastings R. P. & Lewis S. (2008)
Persistance of challenging behaviours in adults with
intellectual disability over a period of 11 years. Journal of
Intellectual Disability Research §2, 446-57.

Tyrer F., McGrother C.W., Thorp C. F., Donaldson M.,
Bhaumik S., Watson J. M. et al. (2006) Physical aggres-
sion towards others in adults with learning disabilities:
prevalence and associated factors. Journal of Intellectual
Disability Research §0, 295—304.

Wallace R. A., Webb P. M. & Schluter P. J. (2002) Envi-
ronmental, medical, behavioural and disability factors
associated with Helicobacter pylori infection in adults
with intellectual disability. Fournal of Intellectual Disabil-
ity Research 46, 51-60.

Wieseler N. A., Hanson R. H. & Nord G. (1995) Investi-
gation of mortality and morbidity associated with severe
self-injurious behavior. American Journal on Mental
Rerardation 100, 1-5.

Wiggs L. & Stores G. (1996) Severe sleep disturbance and
daytime challenging behaviour in children with severe
learning disabilities. Journal of Intellectual Disability
Research 40, 518—28.

Accepted 18 Fanuary 2011

© 2011 The Authors. Journal of Intellectual Disability Research © 2011 Blackwell Publishing Ltd



