
Invited Review

Overweight/obesity and chronic health conditions in older
people with intellectual disability in Ireland

J. Ryan,1 P. McCallion,2 M. McCarron,1 R. Luus3 & E. A. Burke1

1 Trinity Center for Ageing and Intellectual Disability, School of Nursing and Midwifery, Trinity College Dublin, The University of
Dublin, Dublin 2, Ireland
2 Temple School of Social Work, Temple University College of Public Health, Philadelphia, PA, USA
3 Department of Statistics and Population Studies, University of the Western Cape, Cape Town, South Africa

Abstract

Background This study examines overweight/obesity
and chronic health conditions (CHCs) in older peo-
ple with intellectual disability (ID).
Methods Data for this cross-sectional observational
study emanated from Wave 2 of the Intellectual
Disability Supplement to the Irish Longitudinal Study
on Ageing, a longitudinal study assessing the health
and well-being of older Irish adults with ID aged
≥40 years across all levels of ID. Participation
involves an interview process and collation of
objective health measures. In this study, body mass
index (BMI) (n = 572), used as a measure of weight
status, was examined with clustered doctor’s
diagnosed CHCs. Descriptive analysis was conducted
where counts (n) and proportions (%) were used to
summarise the variables univariately, while
cross-tabulations were used for bivariate summary
into counts and proportions. With overweight/obesity
prevalence established and patterns described using

logistical regression, Pearson’s chi-squared test was
used to test for significant associations.
Results Overweight/obesity identified in 69% of
participants occurred with greater frequency in
women (72%). A higher percentage of participants
aged <50 years (72.5%) were overweight/obese than
those aged 50–64 (70%) and 65+ (61.4%). Level of
ID and residence type were significantly associated
with weight status (P < 0.001), with
overweight/obesity more prevalent in mild (85.7%)
than moderate (72%) or severe/profound ID
(51.4%). Of those who lived independently/with
family, 78.4% were overweight/obese, as were 74%
living in a community group home (P < 0.001).
Almost all overweight/obese participants’ waist
measurements were in the substantially increased
risk of metabolic disease waist measurement
category (92%, P < 0.001). Logistical regression
used to model CHCs on BMI showed significant
association between BMI and gastrointestinal
tract [odds ratio (OR) = 0.57, P < 0.008, 95%
confidence interval (CI) = (0.37; 0.86)],
respiratory condition [OR = 8.95, P < 0.004,
95% CI = (2.57; 56.72)] and musculoskeletal dis-
orders [OR = 0.40, P < 0.001, 95% CI = (0.25;
0.63)].
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Conclusions The findings illustrate the strong
cross-sectional association between
overweight/obesity and CHCs. These findings suggest
a need to prioritise weight status as a health risk to
people with ID as they age.

Keywords body mass index, chronic health
conditions, intellectual disability, obesity, overweight

Introduction

Overweight/obesity in adulthood is a global
phenomenon [World Health Organization
(WHO) 2015]. International narratives indicate that
1.9 billion adults are overweight with over 650 million
obese (WHO 2018). A greater proportion of the
world’s populace now reside in countries where
mortality relative to obesity outweighs -mortality
caused by undernutrition (WHO 2021). Obesity is a
disease process, where body fat exceeds the
recommended measurable norms negatively affecting
health (National Institute for Health and Care
Excellence 2014; Bray et al. 2017). As a life-limiting
but modifiable condition, overweight/obesity is also
associated with secondary disability, increased health
burden and further disability as people age (Ellis
et al. 2006; Dee et al. 2014). It contributes to chronic
health conditions (CHCs) such as hypertension,
diabetes, heart disease, osteoporosis and depression
(Phillips et al. 2014; Sari et al. 2016) and some cancers
(Ogunbode et al. 2009; Patterson et al. 2013).
Furthermore, it is a predominant risk factor for
metabolic syndrome where increased waist
circumference features (Adult Treatment Panel
III 2001; Carroll et al. 2014; Gaston et al. 2019).

The pervasive nature and dynamics of
overweight/obesity threaten the health and well-being
of people with intellectual disability (ID)
(Mencap 2004; Willis 2007; Bowness 2014). Down
syndrome (Melville et al. 2005), low activity levels
(Emmerson 2005; Grundi 2006; Burke et al. 2014)
and environmental influences (Hsieh et al. 2014)
contribute to increased risk exposure. In the context
of advancing age in ID, the prospect of developing
age-related health conditions is recognised (Petrenko
et al. 2014) and augmented when coexisting with
overweight/obesity.

Overweight/obesity is prevalent among people with
ID (Bradley 2005; de Winter et al. 2012; Neumeier
et al. 2017). Burke et al. (2017) in a longitudinal study
on ageing and ID, using objective measures, reported
79.7% of older adults to be overweight or obese. A
further Irish study by McGuire et al. (2007) reported
68% of people with ID to be overweight/obese. Foley
et al. (2017) examined body mass index (BMI) and
waist circumference records from 4174 (2683 men
and 1491 women) Latin American Special Olympic
athletes demonstrating a significant difference in
prevalence, with overweight/obesity (BMI ≥ 25)
appreciably higher in women than men (49% vs.
40.8%) and waist circumference measures (≥90 cm in
men and ≥94 cm in women) indicating 24.4%
prevalence for women and 19.6% in men. Kinnear
et al. (2018) examined the prevalence of
multi-morbidity in people with ID involving over
1000 participants aged 16 years and older and cited
obesity as the second most prevalent of 20 dominant
conditions (40.6%) but the most dominant condition
for people with Down syndrome (56.5%). These
prevalence rates are similar to general population
trends. A longitudinal study on ageing involving older
Irish adults reported 79% occurrence for
overweight/obesity (Leahy et al. 2014). Kearns
et al. (2014) examined data on over 10 000 Irish adults
describing higher prevalence rates for both overweight
and obesity in men (43.0% and 16.1%) than women
(29.2% and 13.4%) and chronic disease burden
increasing with subsequent increases in BMI.

Despite available research describing
overweight/obesity in adults with ID, little research
addressing weight status and CHCs exists. Flygare
Wallén et al. (2018), in a comparative analysis of data
over a 17-year period on the prevalence of diabetes,
hypertension and obesity in people with ID, autism
spectrum disorder and Down syndrome compared
with general population data, reported more than
double the risk for both obesity and diabetes in those
with ID or autism spectrum disorder. Haveman
et al. (2010) studied the health risk experienced by
people with ID as they age. This examination
described obesity not only as a risk to positive ageing
but also as a contributory factor for other
health-related conditions. Further research by
Rimmer et al. (2010) and Yamaki et al. (2011)
considered health conditions associated with obesity
in adolescents. Although these studies focused on
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adolescents with ID, in both studies, obese
participants had higher levels of CHCs including
hypertension and diabetes.

With limited available evidence describing
overweight/obesity (Folch et al. 2019) and CHCs in
older people with ID, the purpose of this study was to
determine if older adults with ID in Ireland who are
overweight/obese experience CHCs.

Data collection

Data from Wave 2 of the Intellectual Disability
Supplement to the Irish Longitudinal Study on
Ageing informed this study. This national
representative longitudinal study examines the health
and well-being of older adults with ID ≥ 40 years with
ages ranging from 41 to 90 years, across all levels of
ID, living in a variety of accommodation from
independent or with family, to community group
home or residential facility (McCarron et al. 2011;
Burke et al. 2014; McCarron et al. 2017). Data on age
range were, for the purpose of analysis, categorised
into three groupings with 40 years the
commencement age to account for the early onset of
conditions such as dementia. Subsequent age
groupings (50–64) were determined by the global
body of longitudinal studies to enable convenient
comparison.

Participants were randomly recruited from the
National Intellectual Disability Database, a database

composing of people with ID who access services in
Ireland (Kelly et al. 2011). Ethical approval for each
wave of data collection was obtained from the Faculty
of Health Sciences, Trinity College Dublin, and by all
participating service providers involved in the study
(N = 138). Data collection involved two instruments,
a pre-interview questionnaire (PIQ) and
computer-assisted programme for interview. Partici-
pants received the PIQ, an information letter and
accessible information booklet a minimum of 1 week
prior to the face-to-face interview, affording time to
source and review relevant information. On the day of
the interview, the trained field worker collected, veri-
fied and checked information in the PIQ.

Measurement

In Intellectual Disability Supplement to the Irish
Longitudinal Study on Ageing Wave 2, a full suite of
objective health measures were gathered during a
health fair by a trained nurse (Fig. 1), including
anthropometric measures of height, weight and waist
circumference (Burke et al. 2020).

In total, 572 participants had their BMI calculated
based on objective measures, with BMI as body
weight in kilograms divided by height in metres
squared (Rolland-Cachera et al. 2015). The WHO
cut-offs for BMI were adopted: underweight
BMI ≤ 18.50 kg/m2; normal weight
≥18.50–24.99 kg/m2; overweight≥25.00–29.99 kg/m2;
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FIGURE 1. Health fair attendance flow chart. BMI, body mass index;

IDS-TILDA, Intellectual Disability Supplement to the Irish

Longitudinal Study on Ageing.
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and obese ≥ 30 kg/m2 (WHO 1995). Ulna length
(measuring length between olecranon process and the
styloid process) as a surrogate height measure was
used for participants who were unable to have their
height measured (n = 155). Additionally, mid-upper
arm circumference (n = 79) was used as an alternative
for participants with mobility issues (BAPEN 2012;
Nowak-Szczepanska et al. 2019; Das et al. 2020).
Involving measures of the left upper arm
circumference at the midpoint between the olecranon
and acromion process’, a mid-upper arm
circumference <23.5 cm indicated a BMI less than
20 kg/m2 (underweight) and >32.0 cm a BMI greater
than 30 kg/m2 (obese). Therefore, for the purpose of
analysis in this study, overweight and obesity were
analysed as a single category. With BMI considered
the predictor variable andCHCs the response variable,
data were stratified by gender, age, level of ID, living
circumstances and waist circumference.

Chronic health conditions (Table 1) were clustered
into broad disease categories, cardiovascular disease
(CVD), metabolic disease, gastrointestinal tract
(GIT), respiratory disease, neurological disease,
musculoskeletal disorders and mental health. With
consideration to missing data, only valid percentages
are presented throughout this paper.

Data analysis

RStudio version 1.2.5033 was used to conduct
analysis. Pearson’s chi-squared test was used to
determine whether significant bivariate associations
(P-value <0.05) existed between being
overweight/obese, the demographic characteristics

and the various CHCs. Alpha was set at 0.05 [95%
confidence interval (CI)]. All classes had expected
frequencies sufficiently large enough not to use
Fisher’s exact test. Because all the CHCs were binary
targets, logistic regression was used to model CHCs
on BMI while controlling for demographic
differences. Logistic regressions were assessed based
on the P-value of a likelihood ratio test (0.05 level of
significance) and Nagelkerke’s R2. For each CHC,
the reference category was ‘not having the CHC’.
Predictors were assessed for significance based on
their associated Wald test P-values (0.05 level of
significance). Odds ratios and associated 95% CIs
were also included. Waist classification was not
included in the model because of a strong association
with BMI. Across the dataset, only 8% of cases had
missing data (Table 2) and therefore were excluded
from the analyses. As the numbers for underweight
were low (3.2%, n = 20), these were considered
within a single combined BMI category underweight
and normal.

Results

As indicated in participants’ profile (Table 3), the
majority of the 572 participants were female (57.8%),
with 28% aged <50 years, 51.5% aged 50–64 years
and a further 20% aged 65 years and older. The most
frequently reported level of ID was moderate
(48.8%), severe/profound (27%) followed by mild ID
(23.6%). More people lived in a community group
home (44%) than in residential care (40%) or
independent/with family (15.4%).

4

Table 1 Chronic health conditions

Condition descriptive Cluster of conditions (variables used for analysis purposes)

Cardiovascular disease (CVD) High cholesterol, heart murmur, abnormal heart rhythm, high blood pressure, angina, heart attack,
congestive heart failure, stroke, mini-stroke, TIA, varicose ulcer

Metabolic disease Diabetes, hyperthyroid and hypothyroid disease
Gastrointestinal tract (GIT) Coeliac, stomach ulcers, PKU, gastroesophageal reflux, constipation
Respiratory disease Asthma, lung disease
Neurological disease Cerebral palsy, Alzheimer’s disease, dementia, epilepsy, Parkinson’s disease, multiple sclerosis,

muscular dystrophy
Musculoskeletal disorders Osteoporosis, arthritis, scoliosis
Mental health Emotional, nervous or psychiatric disorder

PKU, phenylketonuria; TIA, transient ischaemic attack.
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As indicated in Table 4, of the total number of
participants (n = 572), over two-thirds (69%) were
overweight/obese compared with the normal weight
range (31%). Women were more overweight/obese
than men 72% (n = 239) vs. 64.7% (n = 156),
respectively. All age categories presented with high
levels of overweight/obesity with the highest
prevalence in those<50 years (72.5%) followed by the
50- to 64-year-old cohort (70%) and 65+ (61.4%).

Individual association tests revealed that level of
ID, residence type, waist classification and CHCs
GIT, respiratory and musculoskeletal disorders were
significantly related to normal BMI or
overweight/obese (Table 4). Participants with a mild
(85.7%, n = 108) or moderate (72%, n = 188) ID were
more likely to be overweight/obese than those with

severe/profound ID (51.4%, n = 75) (P < 0.001). The
majority who were overweight/obesity lived
independently/with family (78.4%, n = 69) or in a
community group home (74%, n = 188) (P < 0.001).
Furthermore, waist circumference measures
(n = 499) indicated increased risk for risk of metabolic
complications (WHO 2008) for 51.8% (n = 44) with
almost all overweight/obese participants having a
waist measurement that exposed them to substantially
increased risk of metabolic disease (91.6%, n = 304)
(P < 0.001). In terms of CHCs, there were significant
associations with GIT (P< 0.001), respiratory disease
(P < 0.011) and musculoskeletal disorders
(P < 0.001). Over half who had GIT were
overweight/obese (59%, n = 148). Although the
overall number with respiratory disease was low
(n = 37), 89% who had the disease were
overweight/obese, as were 57% (n = 80) of those with
musculoskeletal disorders. Interestingly, CVD, an
acknowledged risk factor associated with excess
weight, was not found to be significant in this study
populace (71%, n = 201) (P < 0.0.359).

A logistic regression model (Table 5) for CHCs on
BMI (normal weight and overweight/obese) adjusting
for demographic differences indicated a significant
association with GIT disorder [odds ratio
(OR) = 0.56, P-value = 0.008, 95% CI = (0.37;
0.86)], although the likelihood was greater for those
within the normal weight range (OR 1.75). BMI was
also significantly associated with respiratory condition
[OR = 8.95, P-value = 0.003, 95%CI = (2.56; 56.72)]
with the risk associated with overweight/obesity 8.95
times greater than in the normal/underweight range.
Lastly, having musculoskeletal condition posed risk
[OR = 0.39, P-value <0.0001, 95% CI = (0.24;
0.63)], although the likelihood was greater for those in
the normal weight category (OR 2.50).
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Table 2 Missing values of independent variables

Variable Category
N Missing
572 Count %

Gender Male, female 572 0 0
Age <50, 50–64, 65+ 565 7 1
ID level Mild, moderate, severe/profound 532 40 7
Residence type Independent/family, community group home, residential care 570 2 0.3

ID, intellectual disability.

Table 3 Profile of study participants

Frequency % Total (n)

Gender 572
Male 241 42.13
Female 331 57.87

Age 565
40–50 160 28.32
50–64 291 51.50
≥65 114 20.18

Level of ID 532
Mild ID 126 23.68
Moderate ID 260 48.87
Severe/profound ID 146 27.44

Residence type 570
Independent/with family 88 15.44
Community group home 253 44.39
Residential centre 229 40.18

ID, intellectual disability.
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Discussion

Obesity’s contribution to chronic ill health among
people with ID is not fully established. This study
reports novel information on the association between
overweight/obesity (BMI) and doctor’s diagnosed
CHCs, in older people with ID. Most participants
with measured BMI were overweight/obese (69%),
which was more prevalent in women (72%). Over
60% of participants in each age category were
overweight/obese, with the highest prevalence in those

aged <50 years (72.5%). These findings are similar to
other studies involving people with ID (Bhaumik
et al. 2008; Stancliffe et al. 2011; Hsieh et al. 2014) but
differ to some general population studies. A
longitudinal study on ageing in Ireland (TILDA) re-
ported higher levels of obesity in men than women,
although the variance was low (38% vs. 33%) (Leahy
et al. 2014). A further Irish study using self-reported
weight status described fewer women than men as
overweight (33% vs. 45%); however, the inverse was
true for obesity (26% vs. 24%) (Morgan et al. 2008).

6

Table 4 BMI stratified by demographics and CHCs

Characteristic Normal BMI % Overweight/obese (BMI) % P-value Total n = 572

Demographics
Gender 0.069 572
Male 85 35.3 156 64.7
Female 92 27.8 239 72.2

Age† 0.125 565
<50 44 27.5 116 72.5
50–64 87 29.9 204 70.1
65+ 44 38.6 70 61.4

ID level† <0.001 532
Mild 18 14.3 108 85.7
Moderate 72 27.7 188 72.3
Severe/profound 71 48.6 75 51.4

Residence type† <0.001 570
Independent/family 19 21.6 69 78.4
Community group home 65 25.7 188 74.3
Residential care 92 40.2 137 59.8

Waist classification† <0.001 499
Normal 69 84.1 13 15.9
Increased risk 41 48.2 44 51.8
Substantially increased risk 28 8.4 304 91.6

CHCs
CVD 0.359 572

82 29.0 201 71.0
Metabolic 0.74 572

41 32.5 85 67.5
GIT <0.001 572

102 40.8 148 59.2
Respiratory 0.011 572

4 10.8 33 89.2
Neurological 0.073 572

76 35.7 137 64.3
Musculoskeletal disorders <0.001 572

61 43.3 80 56.7
Mental health 0.205 572

81 28.3 205 71.7

Alpha set at 0.05. All significant factors are in bold.
†Denotes missing values – participants did not answer to all the questions asked.
BMI, body mass index; CHCs, chronic health conditions; CVD, cardiovascular disease; GIT, gastrointestinal tract; ID, intellectual disability.
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In contrast, systematic examination of prevalence
rates for obesity across Europe signifies slightly higher
overall frequency for women (Berghöfer et al. 2008).
Considering the risk excess weight poses to women’s
health, coupled with their age profile in this study
situated across menopause, the potential risk to health
is noteworthy (Davis et al. 2012).

Identified links between living arrangements
and weight status are of interest. Living
independently/with family (78%) or in a community
group home (74%) were the most frequently cited
living arrangement related to excess weight.
Moreover, the level of ID was significantly associated
with a BMI ≥ 25, with mild or moderate ID posing

7

Table 5 Most frequently reported CHCs significantly related to overweight/obesity (BMI)

Characteristic Coef. SE Wald Pr(|Z|) P-value OR

GIT
Gender female 0.175 0.196 0.89 0.37098 1.1918
Age 50–64 �0.229 0.227 �1.01 0.31157 0.7948
Age 65+ 0.231 0.281 0.82 0.41250 1.2592
ID 2 (moderate) 0.473 0.257 1.84 0.06574 1.6048
ID 3 (severe/profound) 1.265 0.299 4.24 0.00002*** 3.5428
Community group home 1.239 0.366 3.39 0.00071*** 3.4521
Residential care 1.565 0.375 4.17 0.00003*** 4.7829
BMI: overweight/obese �0.566 0.214 �2.65 0.00807** 0.5680

Respiratory
Gender female 0.1405 0.3823 0.37 0.7133 1.1507
Age 50–64 0.2365 0.4478 0.53 0.5974 1.2668
Age 65+ 0.2724 0.5519 0.49 0.6216 1.3131
ID 2 (moderate) �0.5857 0.4474 �1.31 0.1905 0.5567
ID 3 (severe/profound) �0.0874 0.5103 �0.17 0.8640 0.9162
Community group home 0.0840 0.6096 0.14 0.8904 1.0876
Residential care 0.7884 0.6150 1.28 0.1998 2.1999
BMI: overweight/obese 2.1918 0.7501 2.92 0.0035** 8.9516

Musculoskeletal disorders
Gender female 1.1684 0.2427 4.81 0.000001*** 3.2167
Age 50–64 0.6099 0.2849 2.14 0.03230* 1.8402
Age 65+ 1.2793 0.3243 3.94 0.00007*** 3.5941
ID 2 (moderate) �0.0692 0.2782 �0.25 0.80366 0.9332
ID 3 (severe/profound) �0.3538 0.3404 �1.04 0.29873 0.7020
Community group home 0.5081 0.3738 1.36 0.17414 1.6621
Residential care 0.4893 0.3902 1.25 0.20976 1.6312
BMI: overweight/obese �0.9245 0.2399 �3.85 0.00012*** 0.3967

Mental health
Gender female 0.0641 0.1886 0.34 0.734 1.0662
Age 50–64 0.1692 0.2175 0.78 0.437 1.1843
Age 65+ 0.4428 0.2756 1.61 0.108 1.5571
ID 2 (moderate) �0.4677 0.2450 �1.91 0.056 0.6264
ID 3 (severe/profound) �0.0901 0.2895 �0.31 0.756 0.9139
Community group home 1.3696 0.3239 4.23 0.00002*** 3.9338
Residential care 1.9588 0.3428 5.71 0.000001*** 7.0910
BMI: overweight/obese 0.3848 0.2104 1.83 0.067 1.4693

Alpha set at 0.05.
*P < 0.05.
**P < 0.01.
***P < 0.001.
BMI, body mass index; Coef, correlation coefficient; GIT, gastrointestinal tract; ID, intellectual disability; OR, odds ratio; SE, standard error.
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the most risk (85.7% and 72%). Policy changes in
service supports, coupled with increased personal
decision-making autonomy (Department of
Health 2005; Government of Ireland 2015), may
contribute to this finding. Factors including personal
awareness, limited individual, carer or family
understanding of positive nutrition (Cartwright
et al. 2015; Hamzaid et al. 2018) or associated health
risks (Bowers et al. 2014) influence decision-making.
Further challenges equating feelings of hunger and
satiety to food consumption may also act as
contributory factors (Rubbert 2012) signifying
support to maintain a healthy lifestyle (Lorentzen &
Wikström 2012).

Associational findings between BMI ≥ 25 and
gastrointestinal disorders are illustrated in studies
where stomach ulcers, phenylketonuria,
gastroesophageal reflux and constipation are
problematic in ID (Bohmer et al. 2000;
Galli-Carminati et al. 2006), as is coeliac disease, now
more frequently described in obesity (Valletta
et al. 2010), a particular risk for people with Down
syndrome (Harper 2018). Over half of all participants
in this study with a BMI ≥ 25 had a GIT disorder
(59%), but this was not a significant feature in the
regression models. Nonetheless, the limited available
evidence examining correlations between GIT and
obesity in ID with general population studies indicate
divergent findings (Emerenziani et al. 2020).
Ringhofer et al. (2017) reported significant association
between overweight/obesity and gastroesophageal
reflux disease when using waist-to-hip ratio as a
measure. Talley et al. (2004) and Eslick (2012)
reported associations between BMI and GIT
symptoms including heartburn, gastroesophageal
reflux, abdominal pain (upper), increased stool
frequency and incomplete bowel evacuation, although
significant associations with symptoms such as
constipation, problematic in ID, were not found. This
issue requires further examination in the context of
ID, including alternative measures for GIT disorder
with consideration given to diagnostic overshadowing
often acknowledged as problematic in ID (Merrick &
Merrick 2007; Javaid et al. 2019).

Findings linked to respiratory disease warrant
attention. A condition recognised by the World
Health Organisation as a predominant risk factor
contributing to mortality (WHO 2014) and a leading
cause of death in ID (Trollor et al. 2017; National

Health Service 2019). Participants of this study who
were overweight/obese were almost nine times more
likely to have respiratory illness than those within the
normal weight range (OR = 8.95). Although the
overall number reporting respiratory illness in this
study was low (n = 37), almost all who had respiratory
disease were overweight/obese (89%). Compromising
the mechanism of breathing, obesity imposes both
physiological and biological alternations in lung
capacity (Parameswaran et al. 2006). Obesity can
substantially affect respiratory effectiveness,
interfering with respiratory system compliance and
increasing the individuals to higher risk of developing
further respiratory conditions (Dixon & Peters 2018).

Age progression leads to physiological and
age-related changes to the body (Department of
Health 2013). Although musculoskeletal disorders
were prevalent in the overweight/obese population
(57%), in the regression analyses, the association was
not significant and is another finding deserving of
further investigation. Available data suggest that
limited activity intensifies conditions such as
sarcopenia (Karlsson et al. 2020) with frailty
compromising the body’s reserves increasing
exposure to fragility and fractures (Burke et al. 2019).
Furthermore, inadequate activity levels widely
reported among people with ID (Grundi 2006; Burke
et al. 2014; Lynch et al. 2021) have been identified as
exposing older people with ID to poorer health
outcomes and increased disease presentation as they
age (García-Domínguez et al. 2020). Yet the
significance of these physiological changes was not
supported in analyses here.

Mental health also arose in this study for 72% of
participants who were overweight/obese, although the
association was not significant. This finding correlates
with other literature indicating that people who
experience mental ill health are often also
overweight/obese [Cohn 2010; Preiss et al. 2013;
National Collaborating Centre for Mental Health
(UK) 2014; Avila et al. 2015].

Cardiovascular disease risk factors vary across
countries and communities (Chow et al. 2009) with
excess weight an acknowledged risk factor. However,
what is of interest in this study was the associated risk
between CVD and BMI, which was neither indicated
nor significant when examined across the model
(P < 0.0854). It is unclear why this may be the case
when risks are apparent and overall high prevalence
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rate for CVD (71%). Interestingly, IDS-TILDA
reported low rates of hypertension (17.5%) despite
69% being overweight/obese and activity levels low
with almost 70% not meeting normal daily activity
levels. Nevertheless, other risk factors such as
smoking and alcohol consumption were low, which
may be a contributing factor to reducing overall risk
(Burke et al. 2014). However, the possibility of
underreporting in ID is noted (Jansen et al. 2013),
coupled with the absence of objective medical tests,
which may imply hidden disease. Nonetheless, further
investigation to establish greater understanding of
absent associated risks is evidentially warranted.

Although evidence citing the prevalence of
overweight/obesity in ID exists, this nationally
representative study uniquely contributes to
understanding overweight/obesity and the health of an
older population of people with ID. The burden
excess weight poses on health and well-being across
the life course, from early pregnancy (Hinkle
et al. 2012) to advanced age in ID, highlights the need
for early intervention within primary care.

This study presents distinct information relating to
women with an ID and is, to our knowledge the first
study presenting data on the health conditions
experienced by women with ID who are
overweight/obese at menopause. Providing such
discourse appraises health and social care
professionals of the need to effect change and is a
basis for focused education and research. Targeted
health and well-being guidance available for parents
at preschool level, when problematic eating habits and
food taste are developing, is required. School and
community programmes including nutritional health
and well-being, with cookery classes ensuring
reasonable adjustment, should be readily available to
people with ID. Moreover, considering participants
living arrangements, mandating health and well-being
education programmes for support workers with
regulators monitoring service support against
contributing metrics should be regularised. Enabling
people with ID to lead this change through enhanced
policy development is ostensible.

Policy targets recommend daily activity levels
(Department of Health 2016). However, active
lifestyles require enabling physical environments,
surfaced off road walkways, public lighting and
accessible public toilet facilities to sustain meaningful
engagement by people with ID. Understanding the

lived experience as a prerequisite to inclusive
ambitious policy targets is apparent as is
cross-departmental government work practice
addressing lifestyle factors, including health, housing,
transport and food safety. Open access to active
community groups and sports organisations, with
reasonable adjustments made for people with ID,
should be contingent on the provision of government
funding supports with longitudinal data collation
providing an evidence base effecting change.

Although this research provides a scientific
foundation in understand overweight/obesity and
CHCs, there are limitations when interpreting the
results. Deeper analysis across causes of ID, risk
factors and complexity of the chronic disease would
inform emergent risks across groups. BMI is not an
optimal measure of body fat but a globally accepted
instrument for weight categories recommended by the
WHO (1995). Lifestyle influences, psychosocial
dynamics, and biological and environment factors all
exert influence on weight status and consequently
health outcomes (Sharma & Kushner 2009; NCD
Risk Factor Collaboration 2017) and should not be
inferred from these findings, as they were not the
focus of this paper. Reporting respiratory disease as a
single category is somewhat restrictive compared with
previous studies (Murugan & Sharma 2008; Zammit
et al. 2010), but significant considering evidence
linking mortality to respiratory disease (Blair
et al. 2019) and obstructive sleep apnoea, principally
associated with Down syndrome (Simpson
et al. 2018).

This study highlights concerning adverse health
effects associated with overweight/obesity in older
people with ID including GIT, respiratory disease
and musculoskeletal disorders. The inclusion of level
of ID and living arrangements exposed the risk to
women, in particular women with a moderate ID,
living within community settings who are
experiencing menopause. This study highlights the
importance of longitudinal data collection on weight
status, health and older people with ID.

Acknowledgements

We would like to thank the individuals with an ID
who participated in this study, their families, the
service involved, the IDS-TILDA Scientific Advisory
Committee and the Intellectual Disability

9
Journal of Intellectual Disability Research

J. Ryan et al. • Overweight/obesity and chronic health conditions

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.



Consultative Groups for their support. We also
acknowledge the financial support of the Health
Research Board and the Department of Health.

Data availability statement

Due to the nature and small population from which
this sample was drawn the participants could possibly
be identifiable. All data are held within an encrypted
secured drive only accessed by assigned personnel.
Those wishing to access may do so with the
permission of the PI. All interested researchers may
apply to the study.

Source of Funding

This research was funded by the Department of
Health in Ireland and managed by the Health
Research Board. Grant Number HRA-PHS-2012-14.
The funding bodies did not play a role in the study
design or writing of the manuscript.

Conflict of Interest

This paper has been conducted in accordance with
ethical principles and standards including the
Declaration of Helsinki. I can confirm that this
manuscript has not been published elsewhere and is
not under consideration by another journal. All
authors have approved the manuscript and agree with
its submission to the Journal of Intellectual Disability
Research.

References

Adult Treatment Panel III (2001) Executive summary of the
Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults.
Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults. JAMA 285, 2486–97.

Avila C., Holloway A. C., Hahn M. K., Morrison K. M.,
Restivo M., Anglin R. et al. (2015) An overview of links
between obesity and mental health. Current Obesity Reports
4, 303–10.

BAPEN (2012) Malnutrition universal screening tool.
Available at: http://www.bapen.org.uk/screening-for-
malnutrition/must/introducing-must (accessed June
2021).

Berghöfer A., Pischon T., Reinhold T., Apovian C. M.,
Sharma A. M. & Willich Stefan N. (2008) Obesity

prevalence from a European perspective: a systematic
review. BMC Public Health 8, 1–10.

Bhaumik S., Watson J. M., Thorp C. F., Tyrer F. &
McGrother C. W. (2008) Body mass index in adults with
intellectual disability: distribution, associations and
service implications: a population-based prevalence study.
Journal of Intellectual Disability Research 52, 287–98.

Blair E., Langdon K., McIntyre S., Lawrence D. & Watson
L. (2019) Survival and mortality in cerebral palsy:
observations to the sixth decade from a data linkage study
of a total population register and National Death Index.
BMC Neurology 19.

Bohmer C., Klinkenberg-Knol E., Niezen-de-Boer M. &
Meuwissen S. (2000) Gastroesophageal reflux disease in
intellectually disabled individuals: how often, how serious,
how manageable? American Journal of Gastroenterology 95,
1868–72.

Bowers B., Webber R. & Bigby C. (2014) Health issues of
older people with intellectual disability in group homes†.
Journal of Intellectual & Developmental Disability 39, 261–9.

Bowness B. (2014) Improving General Hospital Care of People
Who Have a Learning Disability. Public Health Wales,
Wales. Available at: http://www.1000livesplus.wales.nhs.
uk/sitesplus/documents/1011/How%20to%20%2822%
29%20Learning%20Disabilites%20Care%20Bundle%
20web.pdf.

Bradley S. (2005) Tackling obesity in people with learning
disability: weight gain, and the associated health risks, is
becoming an increasing problem for the general
population and even more so for people with a learning
disability. But a project that combined physical exercise
and dietary advice has helped a group of women to reverse
this trend, as Sue Bradley explains. Learning Disability
Practice 8, 10+. Available at: https://link.gale.com/apps/
doc/A136884719/AONE?u=anon~1713e2b5&sid=
googleScholar&xid=f9f0e8b3 accessed 30 Oct 2021.

Bray G. A., Kim K. K., Wilding J. P. H. & World Obesity
Federation (2017) Obesity: a chronic relapsing progressive
disease process. A position statement of the World Obesity
Federation. Obesity Reviews 18, 715–23.

Burke É., Carroll R., O’Dwyer M., Walsh J. B., McCallion
P. & McCarron M. (2019) Quantitative examination of
the bone health status of older adults with intellectual and
developmental disability in Ireland: a cross-sectional
nationwide study. BMJ Open 9, e026939.

Burke É., McCallion P. & McCarron M. (2014) Advancing
Years, Different Challenges: Wave 2 IDS-TILDA. The
University of Dublin: Trinity College.

Burke É., McGlinchey E., Carroll R., O’Dwyer M.,
MacGiolla P. C., Foran S. et al. (2017) Physical Health.
In: Health, Wellbeing and Social Inclusion: Ageing with an
Intellectual Disability in Ireland Evidence from the First Ten
Years of The Intellectual Disability Supplement to The Irish
Longitudinal Study on Ageing (IDS-TILDA) (eds M.
McCarron & P. McCallion), pp. 58–83. The University of
Dublin: Trinity College.

10
Journal of Intellectual Disability Research

J. Ryan et al. • Overweight/obesity and chronic health conditions

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.

http://www.bapen.org.uk/screening%2010for%2010malnutrition/must/introducing%2010must
http://www.bapen.org.uk/screening%2010for%2010malnutrition/must/introducing%2010must
http://www.1000livesplus.wales.nhs.uk/sitesplus/documents/1011/How%20to%20%2822%29%20Learning%20Disabilites%20Care%20Bundle%20web.pdf
http://www.1000livesplus.wales.nhs.uk/sitesplus/documents/1011/How%20to%20%2822%29%20Learning%20Disabilites%20Care%20Bundle%20web.pdf
http://www.1000livesplus.wales.nhs.uk/sitesplus/documents/1011/How%20to%20%2822%29%20Learning%20Disabilites%20Care%20Bundle%20web.pdf
http://www.1000livesplus.wales.nhs.uk/sitesplus/documents/1011/How%20to%20%2822%29%20Learning%20Disabilites%20Care%20Bundle%20web.pdf
https://link.gale.com/apps/doc/A136884719/AONE?u=anon~1713e2b5%26sid=googleScholar%26xid=f9f0e8b3
https://link.gale.com/apps/doc/A136884719/AONE?u=anon~1713e2b5%26sid=googleScholar%26xid=f9f0e8b3
https://link.gale.com/apps/doc/A136884719/AONE?u=anon~1713e2b5%26sid=googleScholar%26xid=f9f0e8b3


Burke É., Walsh J. B., McCallion P. & McCarron M. (2020)
Making reasonable adjustment to enable and support
people with intellectual disability engage in objective
health measures in a research study—the Health Fair in
the Intellectual Disability Supplement to the Irish
Longitudinal Study on Ageing. Inclusion 8, 124–37.

Carroll R., Burke É., McCallion P. & McCarron M. (2014)
Methodology. In: Results from the Intellectual Disability
Supplement to the Irish Longitudinal Study on Ageing and
Intellectual Disability (IDS-TILDA) (eds M. McCarron &
P. McCallion), pp. 163–75. The University of Dublin:
Trinity College.

Cartwright L., Reid M., Hammersley R., Blackburn C. &
Glover L. (2015) Food choice by people with intellectual
disabilities at day centres: a qualitative study. Journal of
Intellectual Disabilities 19, 103–15.

Chow K., Lock K., Teo K., Subramanian S. V., McKee M.
& Yusuf S. (2009) Environmental and societal influences
acting on cardiovascular risk factors and disease at a
population level: a review. International Journal of
Epidemiology 38, 1580–94.

Cohn T. G. (2010) Schizophrenia and obesity: addressing
obesogenic environments in mental health settings.
Schizophrenia Research 21, 277–8.

Das A., Saimala G., Reddy N., Mishra P., Giri R., Kumar A.
et al. (2020) Mid-upper arm circumference as a substitute
of the body mass index for assessment of nutritional status
among adult and adolescent females: learning from an
impoverished Indian state. Public Health 179, 68–75.

Davis S. R., Castelo-Branco C., Chedraui P., Lumsden M.
A., Nappi R. E. & Shah D. (2012) Villaseca P; Writing
Group of the International Menopause Society for World
Menopause Day 2012. Understanding weight gain at
menopause. Climacteric 15, 419–29. PMID: 22978257.

de Winter C. F., Bastiaanse L. P., Hilgenkamp T. I.,
Evenhuis H. M. & Echteld M. A. (2012) Overweight and
obesity in older people with intellectual disability. Research
in Developmental Disability 33, 398–405.

Dee A., Kearns K., O’Neill C., Sharp L., Staines A.,
O’Dwyer V. et al. (2014) The direct and indirect costs of
both overweight and obesity: a systematic review. BMC
Research Notes 7, 242.

Department of Health (2013) Report. The National Positive
Ageing Strategy. Available at: https://www.gov.ie/en/
publication/737780-national-positive-ageing-strategy/

Department of Health Mental Capacity Act (2005) c(9)
HMS London, Department of Health.

Dixon A. E. & Peters U. (2018) The effect of obesity on
lung function. Expert Review of Respiratory Medicine 12,
755–67.

Ells L. J., Lang R., Shield J. P., Wilkinson J. R., Lidstone J.
S., Coulton S. et al. (2006) Obesity and disability - a short
review. Obesity Reviews 7, 341–5. PMID: 17038128.

Emerenziani S., Guarino M., Trillo Asensio L. M.,
Altomare A., Ribolsi M., Balestrieri P. et al. (2020) Role of

Overweight and Obesity in Gastrointestinal Disease.
Nutrients 12, 111.

Emmerson E. (2005) Underweight, obesity and exercise
among adults with intellectual disabilities in supported
accommodation in Northern England. Journal of
Intellectual Disability Research 49, 134–43.

Eslick G. D. (2012) Gastrointestinal symptoms and obesity:
a meta-analysis. Obesity Reviews 13, 469–79.

Flygare Wallén E., Ljunggren G., Carlsson A. C., Pettersson
D. & Wändell P. (2018) High prevalence of diabetes
mellitus, hypertension and obesity among persons with a
recorded diagnosis of intellectual disability or autism
spectrum disorder. Journal of Intellectual Disability Research
62, 269–80.

Folch A., Salvador-Carulla L., Vicens P., Cortés M. J.,
Irazábal M., Muñoz S. et al. (2019) Health indicators in
intellectual developmental disorders: the key findings of
the POMONA-ESP project. Journal of Applied Research in
Intellect Disability 32, 23–34.

Foley J., Lloyd M., Turner L. & Temple V. (2017) Body
mass index and waist circumference of Latin American
adult athletes with intellectual disability. Salud Públicia de
México 59, 416–22.

Galli-Carminati G., Chauvet I. & Deriaz N. (2006)
Prevalence of gastrointestinal disorders in adult clients
with pervasive developmental disorders. Journal of
Intellectual Disability Research 50, 711–8.

García-Domínguez L., Navas P., Verdugo M. Á. & Arias V.
B. (2020) Chronic health conditions in aging individuals
with intellectual disabilities. International Journal of
Environmental Research and Public Health 17, 3126.

Gaston S. A., Tulve N. S. & Ferguson T. F. (2019)
Abdominal obesity, metabolic dysfunction, and metabolic
syndrome in U.S. adolescents: National Health and
Nutrition Examination Survey 2011–2016. Annals of
Epidemiology 30, 30–6.

Government of Ireland (2015) Assisted Decision-Making
(Capacity) Act 2015 – Number 64 of 2015.

Grundi E. (2006) Ageing and vulnerable elderly people:
European perspectives. Ageing and Society 26, 105–34.

Hamzaid N. H., Flood V. M., Prvan T. & O’Connor H. T.
(2018) General nutrition knowledge among carers at
group homes for people with intellectual disability. Journal
of Intellectual Disability Research 62, 422–30.

Harper L. (2018) Prevalence and management of coeliac
disease in people with Down’s syndrome. Learning
Disability Practice 21, 24–7.

HavemanM., Heller T., Lee L., Maaskant M., Shooshtari S.
& Strydom A. (2010) Major health risks in aging persons
with intellectual disabilities: an overview of recent
studies. Journal of Policy and Practice in Intellectual
Disabilities 7, 59–69.

Hinkle S. N., Schieve L. A., Stein A. D., Swan D. W.,
Ramakrishnan U. & Sharma A. J. (2012) Associations
between maternal prepregnancy body mass index and

11
Journal of Intellectual Disability Research

J. Ryan et al. • Overweight/obesity and chronic health conditions

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.

https://www.gov.ie/en/publication/737780-national-positive-ageing-strategy/
https://www.gov.ie/en/publication/737780-national-positive-ageing-strategy/


child neurodevelopment at 2 years of age. International
Journal of Obesity 36, 1312–9.

Hsieh K., Rimmer J. H. & Heller T. (2014) Obesity and
associated factors in adults with intellectual disability.
Journal of Intellectual Disability Research 58, 851–63.

Jansen J., Rozeboom W., Penning C. & Evenhuis H. M.
(2013) Prevalence and incidence of myocardial infarction
and cerebrovascular accident in ageing persons with
intellectual disability. Journal of Intellectual Disability
Research 57, 681–5. Epub 2012 May 8.

Javaid A., Nakata V. & Michael D. (2019) Diagnostic
overshadowing in learning disability: think beyond the
disability. Progress in Neurology and Psychiatry 23, 8–10.

Karlsson M. B., Becker W., Michaëlsson K., Cederholm T.
& Sjögren P. (2020) Associations between dietary patterns
at age 71 and the prevalence of sarcopenia 16 years later.
Clinical Nutrition 46, 1077–84.

Kearns K., Dee A., Fitzgerald A. P., Doherty E. & Perry I. J.
(2014) Chronic disease burden associated with overweight
and obesity in Ireland: the effects of a small BMI
reduction at population level. BMC Public Health 14, 143.

Kelly C., Kelly F. & (2011) HRB Statistics Series 17 Annual
Report of the National Intellectual Disability Database
Committee 2011.

Kinnear D., Morrison J., Allan L., Henderson A., Smiley E.
& Cooper S. A. (2018) Prevalence of physical conditions
and multimorbidity in a cohort of adults with intellectual
disabilities with and without Down syndrome:
cross-sectional study. BMJ Open 8, e018292.

Leahy S., Donoghue O., O’Connell M., O’Hare C. & Nolan
H. (2014) Obesity and Health Outcomes in Older Irish
Adults in Nolan. In: The Over 50s in a Changing Ireland
Economic Circumstances, Health and Well-Being (eds A.
O’Regan, C. Dooley, D. Wallace, A. Hever & H. Croinn).
The University of Dublin: Trinity College Dublin.

Lorentzen B. & Wikström B.-M. (2012) Healthy lifestyle for
people with intellectual disabilities through a health
intervention program. Open Journal of Nursing 02, 157–64.

Lynch L., McCarron M., McCallion P. & Burke E. (2021)
Sedentary behaviour levels in adults with an intellectual
disability: a systematic review and meta-analysis. HRB
Open Research 4, 69.

McCarron M., Burke E., Cleary E., Carroll R., McGlinchey
E. & McCallion P. (2014) Changes in Physical and
Behavioural Health of Older Adults with Intellectual
Disability. In: Results from the Intellectual Disability
Supplement to the Irish Longitudinal Study on Ageing and
Intellectual Disability (IDS-TILDA) (eds M. McCarron &
P. McCallion). The University of Dublin: Trinity College.

McCarron M., Haigh M. & McCallion P. (2017) Health,
Wellbeing and Social Inclusion: Ageing with an Intellectual
Disability in Ireland. Wave 3 IDS-TILDA. The University
of Dublin: Trinity College, Dublin.

McCarron M., Swinburne J., Burke E., McGlinchey E.,
Mulryan N., Andrews V. et al. (2011) Growing Older with

an Intellectual Disability in Ireland 2011: First Results from the
Intellectual Disability Supplement of The Irish Longitudinal
Study on Ageing. The University of Dublin: Trinity
College, Dublin.

McGuire B. E., Daly P. & Smyth F. (2007) Lifestyle and
health behaviours of adults with an intellectual disability.
Journal of Intellectual Disability Research 51, 497–510.

Melville C. A., Cooper S.-A., McGrother C. W., Thorp C.
F. & Collacott R. (2005) Obesity in adults with Down
syndrome: a case-control study. Journal of Intellectual
Disability Research 49, 125–33.

Mencap (2004) Treat me right! Better healthcare for people with
a learning disability. Mencap, London.

Merrick J. & Merrick E. (2007) Equal treatment: closing the
gap. A formal investigation into physical health
inequalities experienced by people with learning
disabilities and/or mental health problems. Journal of
Policy and Practice in Intellectual Disabilities 4, 73.

Morgan K., McGee H., Watson D., Perry I., Barry M.,
Shelley E. et al. (2008) SLÁN 2007: Survey of Lifestyle,
Attitudes & Nutrition in Ireland: Main Report. , Dublin.

Murugan A. & Sharma G. (2008) Obesity and respiratory
diseases. Chronic Respiratory Disease 5, 233–42.

National Collaborating Centre for Mental Health (UK)
(2014) Psychosis and Schizophrenia in Adults: Treatment and
Management: Updated Edition 2014. National Institute for
Health and Care Excellence (UK), London.

National Health Service (2019) Learning Disability
Mortality Review (LeDeR) Programme: Action from
Learning, NHS England and NHS Improvement.
England: 000373. Available at: https://www.england.nhs.
uk/wp-content/uploads/2019/05/action-from-learning.pdf.

National Institute for Health and Care Excellence (2014)
Obesity: identification, assessment and management Clinical
guideline [CG189]Clinical guideline [CG189]. National
Institute for Health and Care Excellence, UK.

NCD Risk Factor Collaboration (2017) Worldwide trends in
body-mass index, underweight, overweight, and obesity
from 1975 to 2016: a pooled analysis of 2416 population-
based measurement studies in 128·9 million children,
adolescents, and adults. The Lancet 390, 2627–42.

Neumeier, W. H., Grosso, C., & Rimmer, J. H. (2017)
Obesity and individuals with intellectual and
developmental disabilities: a research to policy brief.
Available at: https://www.aucd.org/template/news.cfm?
news_id=13080&parent=295&parent_title=AUCD%
20Publications&url=/template/page.cfm?id%3D295

Nowak-Szczepanska N., Gomula A. & Koziel S. (2019)
Mid-upper arm circumference and body mass index as
different screening tools of nutritional and weight status in
Polish schoolchildren across socio-political changes.
Scientific Reports 9, 12399.

Ogunbode A. M., Fatiregun A. A. & Ogunbode O. O.
(2009) Health risks of obesity. Annals of Ibadan
postgraduate medicine 7, 22–5.

12
Journal of Intellectual Disability Research

J. Ryan et al. • Overweight/obesity and chronic health conditions

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.

https://www.england.nhs.uk/wp-content/uploads/2019/05/action-from-learning.pdf
https://www.england.nhs.uk/wp-content/uploads/2019/05/action-from-learning.pdf
https://www.aucd.org/template/news.cfm?news_id=13080%26parent=295%26parent_title=AUCD%20Publications%26url=/template/page.cfm?id%3D295
https://www.aucd.org/template/news.cfm?news_id=13080%26parent=295%26parent_title=AUCD%20Publications%26url=/template/page.cfm?id%3D295
https://www.aucd.org/template/news.cfm?news_id=13080%26parent=295%26parent_title=AUCD%20Publications%26url=/template/page.cfm?id%3D295


Parameswaran K., Todd D. C. & Soth M. (2006) Altered
respiratory physiology in obesity. Canadian Respiratory
Journal 13, 203–10.

Patterson R. E., Rock C. L., Kerr J., Natarajan L., Marshall
S. J., Pakiz B. et al. (2013) Metabolism and breast cancer
risk: frontiers in research and practice. Journal of the
Academy of Nutrition and Dietetics 113, 288–96.

Petrenko C. L., Tahir N., Mahoney E. C. & Chin N. P.
(2014) Prevention of secondary conditions in fetal alcohol
spectrum disorders: identification of systems-level
barriers. Maternal and Child Health Journal 18, 1496–505.

Phillips K. L., Schieve L. A., Visser S., Boulet S., Sharma A.
J., Kogan M. D. et al. (2014) Prevalence and impact of
unhealthy weight in a national sample of US adolescents
with autism and other learning and behavioral disabilities.
Maternal and Child Health Journal 18, 1964–75.

Preiss K., Brennan L. & Clarke D. (2013) A systematic
review of variables associated with the relationship
between obesity and depression. Obesity Reviews 14,
906–18.

Rimmer J. H., Yamaki K., Lowry B. M., Wang E. & Vogel
L. C. (2010) Obesity and obesity-related secondary
conditions in adolescents with intellectual/developmental
disabilities. Journal of Intellectual Disability Research 54,
787–94.

Ringhofer C., Lenglinger J., Riegler M., Kristo I., Kainz A.
& Schoppmann S. F. (2017) Waist to hip ratio is a better
predictor of esophageal acid exposure than body mass
index. Neurogastroenterology and Motility 29, Epub 2017

Jan 29.

Rolland-Cachera M. F., Akrout M. M. & Péneau S. (2015)
History And Meaning Of The Body Mass Index. Interest
Of Other Anthropometric Measurements. In: The ECOG’s
eBook on Child and Adolescent Obesity (ed. M. L. Frelut),
pp. 1–20. Available at: https://ebook.ecog-obesity.eu/
chapter-growth-charts-body-composition/history-
meaning-body-mass-index-interest-anthropometric-
measurements/?utm_source=text&utm_medium=article-
link&utm_campaign=ebook-en.

Rubbert S. B., Bisnauth, R. &Offen, L. (2012) Establishing a
body awareness group for adults with learning disabilities.
British Journal of Learning Disabilities 42, 45–51.

Sari H. Y., Yılmaz M., Serin E., Kısa S. S., Yesiltep Ö.,
Tokem Y. et al. (2016) Obesity and hypertension in
adolescents and adults with intellectual disability. Acta
Paulista de Enfermagem 29, 169–77.

Sharma A. M. & Kushner R. F. (2009) A proposed clinical
staging system for obesity. International Journal of Obesity
33, 289–95. Epub 2009 Feb 3.

Simpson R., Oyekan A. A., Ehsan Z. & Ingram D. G. (2018)
Obstructive sleep apnoea in patients with Down
syndrome: current perspectives.Nature and Science of Sleep
10, 287–93.

Stancliffe R. J., Larkin K. C., Larson S., Engler J.,
Bershadsky J., Taub S. et al. (2011) Overweight and

Obesity among adults with Intellectual disabilities who use
intellectual disability/developmental disability services in
20 US States. American Association of Intellectual and
Developmental Disabilities 116, 401–18.

Talley N. J., Quan C., Jones M. P. & Horowitz M. (2004)
Association of upper and lower gastrointestinal tract
symptoms with body mass index in an Australian cohort.
Neurogastroenterology and Motility 16, 413–9.

Trollor J., Srasuebkul P., Xu H. & Howlett S. (2017) Cause
of death and potentially avoidable deaths in Australian
adults with intellectual disability using retrospective linked
data. BMJ Open 7, e013489.

Valletta E., Fornaro M., Cipolli M., Conte S., Bissolo F. &
Danchielli C. (2010) Celiac disease and obesity: need for
nutritional follow-up after diagnosis. European Journal of
Clinical Nutrition 64, 1371–2.

Willis D. (2007) Same as you: health issues in women with
learning disabilities after the menopause. Learning
Disability Practice 10, 16–22.

World Health Organization (1995) Physical Status: The Use
and Interpretation of Anthropometry: Report of a WHO Expert
Committee, WHO Technical Report Series, No. 854.
WHO, Geneva.

World Health Organization (2008) Waist circumference and
waist-hip ratio: report of a WHO expert consultation,
pp. 8–11. World Health Organization, Geneva ISBN:
9789241501491.

World Health Organization (2014) Non-Communicable
Disease Country Profile. World Health Organisation,
Geneva, Switzerland.

World Health Organization (2015) Ageing and health.
Available at: http://www.who.int/mediacentre/factsheets/
fs404/en/

World Health Organization (2018) Noncommunicable
diseases country profiles 2018. World Health
Organization. Available at: https://apps.who.int/iris/
handle/10665/274512. License: CC BY-NC-SA 3.0 IGO

World Health Organization (2021) WHO Discussion Paper:
Draft Recommendations for the Prevention and
Management of Obesity over the Life Course, Including
Potential Targets, WHO. Available at: https://cdn.who.
int/media/docs/default-source/obesity/who-discussion-
paper-on-obesity---final190821.pdf?sfvrsn=4cd6710a_
18&download=true

Yamaki K. R., Rimmer J. H., Lowry B. D. & Vogel L. C.
(2011) Prevalence of obesity-related chronic health
conditions in overweight adolescents with disabilities.
Research in Developmental Disabilities 32, 280–8.

Zammit C., Liddicoat H., Moonsie I. & Makker H. (2010)
Obesity and respiratory diseases. International Journal of
General Medicine 3, 335–43.

Accepted 12 October 2021

13
Journal of Intellectual Disability Research

J. Ryan et al. • Overweight/obesity and chronic health conditions

© 2021 The Authors. Journal of Intellectual Disability Research published by MENCAP and International Association of the

Scientific Study of Intellectual and Developmental Disibilities and John Wiley & Sons Ltd.

https://ebook.ecog-obesity.eu/chapter-growth-charts-body-composition/history-meaning-body-mass-index-interest-anthropometric-measurements/?utm_source=text%26utm_medium=article-link%26utm_campaign=ebook-en
https://ebook.ecog-obesity.eu/chapter-growth-charts-body-composition/history-meaning-body-mass-index-interest-anthropometric-measurements/?utm_source=text%26utm_medium=article-link%26utm_campaign=ebook-en
https://ebook.ecog-obesity.eu/chapter-growth-charts-body-composition/history-meaning-body-mass-index-interest-anthropometric-measurements/?utm_source=text%26utm_medium=article-link%26utm_campaign=ebook-en
https://ebook.ecog-obesity.eu/chapter-growth-charts-body-composition/history-meaning-body-mass-index-interest-anthropometric-measurements/?utm_source=text%26utm_medium=article-link%26utm_campaign=ebook-en
https://ebook.ecog-obesity.eu/chapter-growth-charts-body-composition/history-meaning-body-mass-index-interest-anthropometric-measurements/?utm_source=text%26utm_medium=article-link%26utm_campaign=ebook-en
http://www.who.int/mediacentre/factsheets/fs404/en/
http://www.who.int/mediacentre/factsheets/fs404/en/
https://apps.who.int/iris/handle/10665/274512
https://apps.who.int/iris/handle/10665/274512
https://cdn.who.int/media/docs/default-source/obesity/who-discussion-paper-on-obesity---final190821.pdf?sfvrsn=4cd6710a_18%26download=true
https://cdn.who.int/media/docs/default-source/obesity/who-discussion-paper-on-obesity---final190821.pdf?sfvrsn=4cd6710a_18%26download=true
https://cdn.who.int/media/docs/default-source/obesity/who-discussion-paper-on-obesity---final190821.pdf?sfvrsn=4cd6710a_18%26download=true
https://cdn.who.int/media/docs/default-source/obesity/who-discussion-paper-on-obesity---final190821.pdf?sfvrsn=4cd6710a_18%26download=true

