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|. Abstract

Epidemiology of Chronic Disease in Adults with Intellectual Disabilities

Thomas Chalk

People with intellectual disabilities [ID] experience a disproportionate burden of
health inequalities compared with the general population, including higher rates
of obesity. Physical inactivity and sedentary behaviour are both common. As
people with ID are now living longer, morbidity due to chronic conditions,
including diabetes and CVD, is becoming increasingly important.

| aimed to review existing evidence for the current prevalence of chronic
disease and cardiometabolic conditions factors in the ID population and
compare them to the general population. In addition, | aimed to review
multicomponent lifestyle interventions for primary preventions of chronic
disease and cardiometabolic conditions factors in the ID population.

Chapter two shows evidence suggests that prevalence of chronic disease and
associated risk factors is similar to that of the general population, and therefore
in need of intervention. This is inconsistent with previous research indicating
health disparities. However, there may be an influence of under-diagnosis in
retrospective datasets. Future research would benefit from further studies with
general population comparisons to make more reliable and valid comparisons.

Chapter three shows that generally, significant positive intervention effects can
be achieved. The included studies noted similar limitations and made strong
recommendations for future research. It also indicated there is a lack of
research detailing interventions in this area.

This thesis indicates that levels of cardiometabolic disease in people with ID are
generally comparable to that of the general population. However, due to
limitations in reported data throughout the literature this conclusion should be
treated with some reservations. Chronic disease prevalence is high and reliable
methods of improving health in people with ID need researching further
because primary prevention is not as easily accomplishable as in the general
population.
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Chapter 1  Introduction

1.1 Defining intellectual disability

Intellectual disability [ID] is characterised by significant limitations in both
intellectual functioning and adaptive behaviour that begin before the age of 18
years old (1). In the government white paper for England “Valuing People: a
new strategy for learning disability for the 215t century’ (2), an ID is described

as:

¢ An impairment that started before adulthood, with a lasting effect on
development;

¢ a significantly reduced ability to understand new or complex information
or to learn new skills;

e areduced ability to cope independently.

These criteria are different from criteria used to define learning difficulty, in that
the term learning difficulty refers to a child or young person, who has a specific
learning or educational difficulty such as dyslexia. These difficulties do not have

a significant impairment on intelligence and functioning to the extent of ID (3).

Learning disability and ID are often used interchangeably (3). Confusion can
occur when ID is used as a term to describe learning difficulties, or vice versa.

Throughout this thesis, | will be discussing ID as per the definition above.

Generally, ID means that individuals with certain syndromes and conditions
may find it difficult to understand and conduct basic tasks such as
communication and learning. This can lead to great difficulty in completing more
complex tasks such as organising meals and money. For these tasks, the
individual may require a family member and/or carer to assist them in their day
to day activities. This may require the individual to be in an assisted living
facility. In a report entitled ‘Housing for people with a learning disability’ by
MENCAP (4) it was shown that the majority of the ID population in the UK live

in one of three types of accommodation:
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e With family and friends [38%)]
¢ In aregistered care home [22%)]

e In supported accommodation [16%]

Further to this, 12% live as tenants in housing provided by a local authority or

housing association and 3% in privately rented housing.

1.2 ID prevalence

A meta-analysis of articles published between 1980 and 2009 confirmed an ID
prevalence of 1% [0.05-1.55%] (5). In England, as of 2013 it is estimated that
1,198,000 people have an ID, roughly 2% of the general population (6).

1.3 Categorisation of ID
Often, the choice of housing and level of care for the individual is dictated by
the severity of their disability and ability to cope independently. To categorise

the range of difficulties experienced by people with ID, the concept of an ID

continuum is used and sets out four defined categories for ID [Figure 1] (7).

Mild ID Moderate ID Severe ID Profound ID
A T T A
Figure 1. The intellectual disability continuum.

1.3.1 Mild ID

People with mild ID are often the most independent on the continuum. They

have an estimated intelligence quotient [IQ] of 50 — 70 (8). In comparison, in
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current IQ tests taken by the general population, the majority obtain scores of
85-115 (8). They are often able to care for themselves and complete everyday
tasks such as shopping and cleaning the house. They can converse normally
and communicate their thoughts verbally. However, they may need further
support in understanding more complex ideas. Although, they may have some
basic reading and writing skills, they often need help when completing tasks
such as budgeting and filling in forms. Due to the mild nature of the person’s ID,

the condition can often go undiagnosed (8).

1.3.2 Moderate ID

People with moderate ID have an estimated 1Q of 35-49 (8). They are likely to
be able to communicate effectively, including verbalising their needs. They may
need further support in caring for themselves, but the majority will be able to

complete everyday tasks without further support (8).

1.3.3 Severe ID

People with severe ID have an estimated 1Q of 20-34 (8). They will often need a
higher level of support when it comes to everyday activities. They will also find it
difficult to verbalise their needs and may only be able to communicate using
basic words and gestures. However, they will often be able to look after their
own personal care needs but could need support with specific medical care.

They may also have mobility issues that require assistance (8).

1.3.4 Profound ID

People with profound ID often have multiple disabilities which require constant
care. These people are often termed as having profound and multiple
intellectual disabilities [PMID] (9). Other disabilities can include, but are not
limited to, impairments in movement, hearing and vision. Profound ID means
that the individual’'s 1Q is estimated to be under 20 (8). This means that the
individual has very limited understanding and will have great difficulty in

communicating their thoughts and needs. It is estimated that there are currently
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16,000 individuals with PMID living in England (9). Alongside these issues,

PMID can bring further behavioural complications such as self-harm and

psychiatric illness which require full time care from a health professional and

require the individual to be housed in an assisted living facility or care home (8).

Differences between ID categories are shown in table 1.

Table 1. Characteristics of intellectual disability

Categorisation
of ID

Mild

Moderate

Severe

Profound

IQ (8)

50-70

35-49

20-34

<20

Approximate

proportion of ID

population (10)

85%

10%

5%

1%

Reading and
writing ability
11)

Generally, can
learn to read,
write, and do
simple
mathematics.

Can learn some
basic reading
and writing.

Generally, not
able to learn to
read and write.

Is not able to
learn to read and
write. Often
cannot
communicate
verbally.

ID [intellectual disability]; 1Q [intelligence quotient].

1.4 Causes of intellectual disability

Assistance
required (8)

Able to live
independently,
take care of
one’s self and
have a job.

Able to learn
functional life-
skills but may
require further
supervision.

Can learn some
life-skills but
does require
supervision

during day to day

activities.

Generally,
requires ongoing
medical care and

therapy.

Physical
disabilities (8,
9)

Generally, no
physical
disabilities.

May have some
physical
disabilities,
including vision,
balance, and
hearing
problems.
May have more
severe physical
disabilities,
including vision,
balance, and
hearing
problems.
Profound and
multiple
disability.
Possible severe
restrictions in
movement,
hearing and
vision.

ID is a genetically or environmentally determined condition that causes lasting

damage in the development of the brain. This can occur either before birth

[antenatal], during birth [perinatal], or during childhood [postnatal]. However,
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around one-third to half of the causes of ID cannot be determined during
childhood (12).

1.4.1 Antenatal problems

Antenatal causes of ID are predominately environmental and genetic in nature
and genetic causes account for approximately 45% of ID (13). Alongside
genetic causes, other environmental causes such as malnutrition, ilinesses
such as syphilis and rubella during pregnancy can increase risk of ID (8). One
other cause of ID that has been a global health threat recently is microcephaly

caused by the Zika virus (14).

Two of the three most common causes of ID are genetic abnormalities: 1.
Fragile X syndrome [FXS]; and 2. Down’s Syndrome [DS]. The third most
common cause is Foetal Alcohol Spectrum Disorder [FASD]. FASD is an
environmental influence that is known to be the most preventable cause of ID
(15).

1.4.2 Perinatal problems

Babies born prematurely and/or with low birth weights are often found to have
health problems in later life, including ID (16, 17). Moreover, other
complications during the birth such as birth related injuries and temporary
oxygen deprivation can cause ID and a condition known as cerebral palsy (18).

Cerebral palsy can, but does not always, present with an ID (19).

1.4.3 Postnatal problems

lliness and injury post-birth can cause ID. This cause is often referred to as
‘acquired ID’. Acquired ID can manifest via diseases such as chicken pox,
whooping cough, and Hib disease that can lead to meningitis and other
conditions that can cause lasting brain damage (20). Other causes such as
head injuries and near drowning can also result in irreparable brain damage
resulting in ID (21).
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1.5 Most common causes

Predominantly, ID is caused by genetic abnormalities (13, 22). Genetic
abnormalities often result from inherited gene problems from parents, errors in
gene combinations including chromosomal anomalies and genetic metabolic
and neurologic disorders, or gene disorders resulting from external factor such
as infections (23) or overexposure to x-rays (24). Parents who have an ID are
at higher risk of creating offspring with a range of disabilities, but direct passing

on of genetically associated ID is unusual (25).

1.5.1 Fragile X syndrome

FXS is the second most common cause of ID (26) with 100-200 people born in
the UK each year with FXS, or a prevalence of 2.3/1000 (27). The condition is
causes by a mutation of the fragile-X mental retardation gene (FMR-1) which is
located on the X chromosome (28). A person with FXS would typically have an
IQ <70. Alongside this, they would have physical abnormalities such as a large
jaw and long ears, high forehead, large testicles, and noticeable facial

asymmetry (29).

1.5.2 Down’s Syndrome

DS is the most common genetic cause of ID (30). There are a currently
estimated 60,000 people in the UK with DS and it accounts for approximately
15-20% of the entire ID population (30). DS occurs as a result of a trisomy of
chromosome 21 (31). This means that the individual is born with 47
chromosomes instead of the normal 46. Currently there is little explanation as
to why this happens. However, there is a demonstrated link between the
condition and advanced maternal age (32). The average 1Q of a person with DS

is <50, however, this can vary widely (32).
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1.5.3 Foetal Alcohol Spectrum Disorder

FASD presents with neurological and growth impairment and abnormal faces in
some infants born to women who consume too much alcohol during pregnancy
(33). Smoking, alongside excessive alcohol during pregnancy can make the
effects of FASD worse (33). Current estimated prevalence rates in the United
States are 0.5 to 2 cases per 1,000 births (34). One study estimated worldwide
prevalence is at least 9.1/1,000 (35), however, a reliable contemporary study

does has not been published.

1.6 Reasons why people with ID may suffer detriments in health

The need for reductions in health risk factors associated with poorer health in
people with ID have gained increased attention within recent decades. Early
studies have indicated an imbalance in health problems and health service
provision (36). This has led to an increase in research into potential disparities
in healthcare leading to increased risk of disease within ID populations (37-39).
The increased focus on health disparities has led to improvement in healthcare
for people with ID over recent decades. As a result, people with ID are now
living longer (40) and becoming more susceptible to chronic diseases common
in older age (41, 42).

People with ID experience the same range of diseases as the general
population. However, the reality of healthcare and living with poor health is very
different for people with ID for a variety of reasons. The history of how people
with ID fit within society and the healthcare system has changed over the past
four decades. It is important to understand how this influences health for people
with ID today. One important influence is the deinstitutionalisation of people
with ID.
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1.6.1 The deinstitutionalisation of people with ID

The deinstitutionalisation of people with ID (i.e., the process of replacing long-
stay hospitals with less isolated community health services) began in the UK
during the late 1970s and early 1980s (43). This process is at dissimilar
junctures throughout the world. This is predominately due to the attitudes and
subsequent treatment of people with ID varying widely from country to country,
with higher income countries indicating a more tolerant attitude to people ID
(44). Where once large institutions for people with ID were common place,
these institutions are being replaced with smaller health services (45).
However, progress is slow. Some countries have now closed all large
institutions; including the UK, Australia, Italy, and Norway. Whereas other
countries still have thousands of individuals residing in institutions (e.g., Israel,
Finland). Deinstitutionalisation is seen as beneficial due to the harmful negative
effects of being within an institution due to a decrease in quality of life [lack of

physical, material, emotional, and social wellbeing] (46).

Yet living a more independent life within a community can bring its own
problems for people with ID. People with ID now must rely on the mainstream
healthcare system, the same as the general population, but the ability to access
the same level of healthcare is made more difficult due to the nature of ID. In
this respect, the inequalities in health and healthcare have been made more
pronounced by deinstitutionalisation (47). This is due to people with ID facing
difficulties when trying to access healthcare. This is not due to healthcare being
unavailable, but other barriers, specific to people with ID, that make it difficult to
access healthcare. In the following paragraphs, | will outline and describe some

of these barriers.

1.6.2 Accommodation type

The type of accommodation in which a person with ID resides has been shown
to be an influence on the health of people with intellectual disability (47).
Following deinstitutionalisation, it has become a concern that people with ID are

not receiving the same quality of healthcare (46). Specifically, people with ID
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need more specialised and tailored healthcare, which was more easily
accessible within an institution with regular access to healthcare professional
(46). Although, some people with ID still live in places where a healthcare
professional is at hand, many do not. Research has shown that compared to
people with ID who live with friends or family/by themselves, those in a group
home are more likely to have a personal doctor and dentist and less likely to be
obese (48). However, it should be noted this is not directly related to having a
clinician at hand, but rather changing the dynamics of how the person with ID
can access healthcare through an increased system of support available

through assisted living.

1.6.3 Barriers to exercise

Barriers to exercise can be a major contributor to poor health, such as obesity,
diabetes, and heart disease in people with ID or the general population (49).
Research has shown that barriers experienced by people with ID are not
dissimilar to the general population (e.g., general disinterest, increased age, a
preference for other activities, financial restraints) (50). However, there are
additional barriers that may be experienced by people with ID (e.g., lack of
carer support, travel restraints, segregated facilities). In addition, some people
with ID experience physical problems which may prevent them from exercising.
For example, those who are at the severe-profound end of the ID continuum

tend to experience more motility, vision, and hearing problems (9).

1.6.4 Lack of health literacy

Another potential barrier to exercise, and an additional detriment to health is a
lack of health literacy. Health literacy education has become increasingly
important with the apparent concern about the possible health inequalities
experienced by people with ID. People with ID experience a reduced ability to
understand concepts, associations, and actions that are involved with making
good health decisions [e.g., healthy food choices and healthy exercise
behaviours] (51). Recently, more emphasis has been put on creating health

literacy interventions to improve the health education level in people with ID
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(52). However, it has been suggested that these interventions teach a
somewhat incomplete image of health literacy and do not successfully allow a
comprehensive understanding of health and health care (51). The ability to
interact with the health education is much more difficult for people with ID
compared to the general population due to this limited understanding and

inability to make connections (50).

1.6.5 Increased prevalence of mental ililness and behavioural problems

Mental iliness has been positively associated with chronic diseases such as
type 2 diabetes mellitus [T2DM], cardiovascular disease [CVD], and associated
risk factors such as obesity (53). These detriments to health are caused by
mechanisms such as side effects from medications, depression symptoms
causing increased appetite or decreased enthusiasm for exercise, and
increased sedentary behaviour (54). People with ID are at higher risk of mental
illness and behavioural problems because of difficulties in communication,
processing skills, and intelligence (55). Although people with ID experience the
same range of mental illnesses as the general population, research has shown
the prevalence is higher (56, 57); however, the rates of schizophrenic illness
and phobic disorder were significantly higher than the general population [4.4%
vs 0.4% and 4.4% vs 1.1% respectively] (58).

Therefore, this increased prevalence of mental iliness thereby could increase

the possibility of developing an associated cardiometabolic condition.

1.7 National health checks for people with ID

Based on the barriers to health that people with ID face. Strategies and
guarding procedures are in place to ensure that people with ID are experiencing
the same access to the same quality of healthcare as the general population.
Since disparities in health and healthcare for people with ID were made
apparent, these strategies have become increasingly important and countries

have issued policy surrounding annual health checks for people with ID.
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In the UK, the NHS provides an annual health check scheme for adults and
young people aged 14 years and above with moderate, severe or profound ID.
The policy maintains that in some cases, the health checks can also be given to
those with mild ID who have other complex health needs. The general aim of
the health checks is to offer a service for those who require more health support
and detect health issues that otherwise go undiagnosed. The health check
involves the patient attending their local GP clinic and a GP or practice nurse

will conduct the following (59):

e a general physical examination, including checking their weight, heart
rate, blood pressure and taking blood and urine samples;

e assessing the patient’s behaviour, including asking questions about their
lifestyle, and mental health;

e a check for epilepsy;

e acheck on any prescribed medicines the patient is currently taking;

e a check on whether any chronic illnesses, such as asthma or diabetes,
are being well managed;

e areview of any arrangements with other health professionals, such as

physiotherapists or speech therapists;

Throughout this process, adjustments to the service are made to account for
the difficulties encountered when caring for someone with ID. Examples of

these adjustments are (60):

e Using pictures or large print documents to explain to the individual what
is happening

e Booking longer appointments

e Carer involvement

e Appointment times changed based on how busy the GP surgery is
Annual health checks for people with ID were brought in after 2009 on the

rationale that people with ID have poorer physical and mental health and it is a

legal requirement [under the Disability Discrimination Acts 1995, 2005 and the
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Equality Act 2010] of primary care services to make sure this ‘at risk’ population
are being looked after correctly. The scheme is incentivised with GPs receiving
extra money for carrying out health checks. However, in ‘The Uptake of
Learning Disability Health Checks 2013-2014’ report by Public Health England’
(61) it is noted that only 49.4% of eligible people have an annual health check
performed.

A systematic review of 38 papers presenting results of health checks for people
with ID worldwide indicated that the health checks were effective in recognising
previously undiagnosed conditions and addressing actions for health
improvement (59). Undiagnosed health conditions included psychiatric

disorders, hypertension, thyroid disease, and heart (62).

Although annual health checks for persons with ID are somewhat common
place in more developed countries, the schemes are still in their infancy and
require more attention. Specifically, with under half of all persons with ID taking

part in health checks in the UK, there are barriers which needs to be evaluated.

1.8 Chapter summary

The prevalence of CVD and T2DM, along with associated risk factors, is on the
rise globally and plays a major part in the financial burden of health services.
The ID population has been shown to be more at risk of disparities in health
care. Including potential under diagnosis, diagnosis over-shadowing and a lack
of suitable interventions to kerb further complications of health problems.
However, current research assessing the prevalence and overall risk of CVD,
T2DM and associated risk factors in people with ID is relatively scarce and in

some cases, contrary.

1.9 Overview of research
The ID population can be described as an ‘at-risk’ population for a variety of

reasons indicated above. There is a need to establish current prevalence of

chronic disease, co-morbidities, and chronic disease risk factors in the people
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with ID and make reliable and valid comparisons to the general population to
investigate whether the ID population are more at risk from detrimental lifestyles
that can cause chronic disease such as CVD and T2DM. Further to this, it is
important to review current literature to assess potentially modifiable causes of
conditions in people with ID. The following body of work aims to investigate
these areas to influence policy and practice in primary and secondary

healthcare.

The remaining chapters of this thesis are described below:

1.9.1 Chapter 2

Chapter 2 provides prevalence data for T2DM, CVD, and associated modifiable
risk factors in the ID population via a systematic review and meta-analysis.
Secondary to this, it presents data on a comparison of prevalence rates to the
general population. This review will seek to inform discussion on current

possible health risks and/or health disparities in the ID population.

1.9.2 Chapter 3

Chapter 3 provides data from a systematic descriptive review of the
effectiveness and quality of pragmatic lifestyle interventions aimed at primary
prevention of T2DM, CVD, and associated modifiable risk factors in the 1D
population. This review will seek to inform discussion on the management of
health conditions in the ID community and specific barriers that may occur

during the administration of such interventions.

1.9.3 Chapter 4
Chapter 4 summaries the findings of the two systematic reviews and meta-

analyses and discusses the limitations and strengths of this research. From this

I will discuss future implications for research in the area.
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Supplementary materials used throughout the work are presented in the

appendices.
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Chapter 2 Chronic disease prevalence in adults
with 1D

2.1 Introduction

The prevalence T2DM and CVD, alongside the prevalence of the associated
risk factors is increasing globally (63). However, people with an ID may be at an
increased risk through suggested mechanisms such as increased sedentary
behaviour (64), increased anti-psychotic drug use (65), and genetic conditions
associated with obesity [e.g., Prada-Willi Syndrome] (66). Many of the barriers
to health and healthcare described in chapter one contribute may contribute to

an increased prevalence of these types of chronic disease.

The relationship between ID, T2DM, and CVD is currently unclear. While some
evidence suggests an increased risk of T2DM and CVD in people with ID owing
to increased prevalence of associated risk factors (67), this relationship is not

always observed (30).

2.2 Aims

To review and consolidate the evidence for current prevalence of T2DM and
CVD, and associated risk factors in adults with ID. A secondary aim was to

compare these with prevalence in the general population.

2.3 Methods

Investigators initials and affiliation can be seen in appendix VIL.i. This
systematic review is registered on PROSPERO — Registration number
CRD42015019048 [appendix VIL.ii]. The review protocol from the original study

can be found in appendix VII. lii.
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2.3.1 Search strategy and study selection

Studies were included if they: 1. involved a cohort consisting of >80% ID
persons; 2. were a population based study; 3. involved a cohort consisting of
>80% persons on or over the age of 18 years; 4. contained at least one
reported outcome of interest [diabetes, CVD, overweight/obesity, hypertension,
dyslipidaemia, elevated glucose/impaired glucose tolerance, metabolic
syndrome]; 5. reported prevalence rates for outcomes, or data from which these
could be calculated. Studies were excluded if they: 1. involved a restrictively
selected cohort based on outcome [e.g., all participants were obese at time of
data collection]; 2. involved a cohort consisting of >25% persons with a specific
ID. This was to reduce the potential bias resulting from associated morbidities
from specific genetic syndromes. The percentage was a pragmatic figure based

on the current proportion of the most prevalent ID syndrome [DS] (30).

| searched EMBASE, MEDLINE, and PsycINFO from 1st January 2000 to 14th
March 2016. This start date was chosen because there was a need to conduct
a systematic review of a more contemporary population and establish current
prevalence rates due to the increase of T2DM and CVD over recent decades.
my search strategy combined MeSH terms and key words including search
terms for T2DM, CVD, overweight/obesity, hypertension, dyslipidaemia,
elevated glucose/impaired glucose tolerance, metabolic syndrome and
intellectual disability [Appendix VIL.iv]. | also limited my search to English-
language studies and studies with cohorts >18 years of age. Reference lists of

included articles were also searched for relevant studies.

Full text articles were identified after titles and abstracts were read separately
by two investigators [T.C and A.D] with discrepancies in selection being
discussed. Full texts were then examined by two investigators [T.C and A.D] to
check for suitability for inclusion. Only full length articles were included, review
articles were removed after reference lists were examined. Lead authors were
contacted for further information where inclusion/exclusion could not be

determined. The authors of seven studies (68-74) were contacted for further
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information. Five authors replied (68, 69, 71, 72, 74) and two provided enough

information to be able to include their data within the meta-analysis (68, 74).

2.3.2 Data extraction

A data extraction form was designed and piloted specifically for this review
[appendix VIl.v]. From each study one investigator [TC] extracted the year of
publication, country of the cohort, study type, sampling method, dates of data
collection, and inclusion/exclusion criteria. | also extracted total sample size or
sub-population size; mean age, proportion of male/female, severity of ID,
ethnicity, how the outcomes were measured, and total number measured for
outcomes, total number with outcomes, and proportion with outcomes.
Alongside ID data, general population comparison data were extracted where
available. Due to variation in reporting of outcomes throughout the articles, for
analytic purposes descriptions and definitions of each outcome were extracted
[Table 2] and then sub-categorised by definition for meta-analyses. All data

were checked for accuracy by a second investigator [A.D or R.S].
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Table 2. Outcome definitions from included studies

Diagnosed by
ECG changes

Elevated LDL
>3.5 mmol/L

Author/year CVD outcomes | Diabetes/blood sugar Obesity/Overweight Blood pressure Lipid outcomes Metabolic Split by Split by ID
outcomes outcomes outcomes syndrome M/F severity
Begarie (2013) Obese
BMI > 30
Overweight
BMI > 25 < 30
Bhaumik (2008) Obese * Hypertension *
BMI >30 SBP 2140 mmHg ALL
Overweight and/or DBP
BMI 25.1to 30 290mmHg
Chang (2012) Elevated blood sugar Obesity Hypertensive Elevated triglycerides 3/5
FPG > 100mg/dl or use of drugs | BMI (definition NR) SBP >150mg/dI (or use of drug) criteria
0verwe|'ght. >130mmHg or NCEP- MILD 65%
BMI (definition NR) use of drugs Reduced HDL ATPIIl and MOD 16%
Central overweight HDL Male < 40mg/dl, MetS ALL SEV 9%
FWC > 80cm/MWC > 90cm Hypertensive Female < 50mg/dl (or use of | criteria
PROF 10%
DBP drugs) for
>85mmHg or Taiwanes
use of drugs e people
Chen (2011) Heart disease Elevated blood glucose Hypertension Elevated total cholesterol
Such as cardiac | exceeding normal range 3.9-6.1 SBP > 140mmHg | >6.21 mmol/L [>240 mg/dl]
arrhythmias mmol/L (70~110mg/dI) or
and coronary DBP > 90mmHg Elevated triglycerides
atherosclerosis | Diabetes >2.26 mmol/L [> 200mg/dl]
. Diagnoses FPG > 7mmol/L or 2h plasma
based on glucose>11.1 mmol/L or OGTT
clinical 2h >11.1mmol/L
manifestations
or ECG
findings.
De Winter (2009) Cerebrovascul Diabetes Obese Hypertension Hypercholesterolemia
ar disease* glucose > 7.0 mmol/L or use of BMI > 30 SBP > 140mmHg | Total cholesterol
Diagnosed by anti-diabetic drugs. or >5.1mm9I/L to >6.5 mmol/L MILD 12.1%
CT scan use of drugs (depending on laboratory o
Myocardial reference values) or use of MOD 33.2%
. . . SEV 34.3%
infarction* cholesterol lowering drugs

PROF 20.4%
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Author/year CVD outcomes | Diabetes/blood sugar Obesity/Overweight Blood pressure Lipid outcomes Metabolic Split by Split by ID
outcomes outcomes outcomes syndrome M/F severity
De Winter (2013) Peripheral
HA-ID study arterial
disease
Ankle-Brachial- MILD 24.9%
Index <0.9 MOD 53%
(measured SEV 13.4%
only in subjects PROF 4.6%
with >1 CVD
risk)
De Winter (2012)_1 Obesity
HA-ID study BMI > 30
Overweight MILD 24.8%
BMI > 25 ALL MOD 48%
Central obese SEV 16%
FWC > 88cm/MWC > 102cm PROF8.9%
Central overweight
FWC > 80cm/MWC > 94cm
De Winter (2012)_2 Diabetes Hypertension Hypercholesterolemia Defined
HA-ID study FSG > 6.1 mmol/L or use of SBP >140mmHg | Fasting serum total separatel
drugs Or DBP > cholesterol >6.5 mmol/L or y by:
90mmHg and/or | use of drugs 3/5
medication criteria
(joint MILD 24.5%
interim ALL MOD 48.6%
statement SEV 16%
) PROF 8.7%
and
3/5
criteria
NCEP-
ATPIII
Emerson (2016) Cardiovascular | Diabetes¥ Obesity ¥ High blood
disease ¥ ever diagnosed by a BMI >30 pressure ¥
one or more doctor/relevant healthcare ever diagnosed
of; congestive professional by a
heart failure; doctor/relevant
coronary heart healthcare

disease;
angina; heart
attack;
myocardial
infarction;

professional
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Author/year CVD outcomes | Diabetes/blood sugar Obesity/Overweight Blood pressure Lipid outcomes Metabolic Split by Split by ID
outcomes outcomes outcomes syndrome M/F severity
stroke (ever
diagnosed by a
doctor/relevan
t healthcare
professional).
Emerson (2004) Obese *
BMI >30
Overweight *
BMI 25.1- 30
Frighi (2011) Type 2 diabetes Overweight or above MILD 48%
Raised FPG >5.5 mmol/L definition NR — BMI data & ALL MOD 30.2%
WC were collected SEV/PROF
21.8%
Gale (2009) Obese
BMI 30-39.9
Severely Obese
240 ALL
Overweight
BMI 25-29.9
Gazizova (2012) gl\ljltles:o MILD 61%
Overweight ’:IS\I/D 12;/%
BMI 25.1-30 ’
Haider (2013) Heart disease™ | Type 2 diabetes* Obese ¥
ever diagnosed | In the paper, it groups type 1 BMI >30
by a and 2 together, butin a Overweight*®
doctor/relevan | separate report outcomes are 25-<30
t healthcare available separately, it also
professional says if been told by doctor
Stroke ¥
ever diagnosed
by a
doctor/relevan
t healthcare
professional
POMONA Il study Heart attack ¥ Diabetes™ Obese Hypertension ¥ Haveman
Haveman (2011) Definition NR Definition NR definition NR — BMI data were | Definition NR MILD 22.7%
Cerebrovascul collected MOD 28.2%
+ Martinez-Leal ar disease ¥ Overweight SEV 20.7%
(2011) Definition NR definition NR — BMI data were PROF 11.8%
(Obesity data) collected

Martinez-leal
MILD 21.8%
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Author/year CVD outcomes | Diabetes/blood sugar Obesity/Overweight Blood pressure Lipid outcomes Metabolic Split by Split by ID
outcomes outcomes outcomes syndrome M/F severity
MOD 27.7%
SEV 19.7%
PROF 11.4%
Havercamp (2015) Obese* MILD 35.7%
definition NR MOD 26.6%
Overweight* SEV 15.6%
definition NR PROF 22.1%
Havercamp (2004) Cardiovascular | Diabetes* Overweight or above* Elevated BP* MILD 39.4%
disease* Definition NR Definition NR Definition NR MOD 26.6%
Definition NR SEV 14.7%
PROF 10.6%
Henderson (2008) Type 2 diabetes* Obese* Hypertension* Dyslipidaemia*
Derived from medical problem | BMI>30 Derived from Derived from medical
lists Overweight* medical problem lists
BMI >25<30 problem lists
Henderson (2009) Overweight or above ¥ MILD/MOD
BMI > 25 53%
ALL SEV/PROF
47%
Hove (2004) ;\I:Iclaiego MILD 39.2%
Over;veight ALL MOD 42.10%
BMI 25 -29.9 SEV15.5%
Hsieh (2014) Obese * MILD 44.9%
BMI >30 ALL MOD 23.7%
Overweight® SEV/PROF
BMI > 25 <30 8.4%
Hsu (2011) Overweight or above * 3/5 MILD/MOD
BMI > 24 criteria ALL 47%
NCEP- SEV/PROF
ATPII 53%
Ito (2006) Obese
BMI >30
Overweight AL
BMI 25-30
Jansen (2013) Cerebrovascul
ar accident*
acute MILD 6.9%
disruption of ALL MOD 37.8%
cerebral SEV 29%
circulation PROF 26.3%
with focal
neurological
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Author/year CVD outcomes Diabetes/blood sugar Obesity/Overweight Blood pressure Lipid outcomes Metabolic Split by Split by ID
outcomes outcomes outcomes syndrome M/F severity
symptoms
>24hr
Myocardial
infarction*
clinical signs &
ECG diagnosis
and/or lab
results
Janicki (2002) Cardiovascular | Diabetes ¥ Obese ™ Hypertension ¥ Hyperlipidaemia * MILD 1.3%
disease ¥ Adult onset BMI >27 NR NR ALL MOD 50.3%
NR Overweight* SEV/PROF
BMI 22-27 47%
Lee (2011) Cardiac Diabetes* Obese* Hypertension*
illness* History | implied by prescription of BMI >31 Definition NR MILD 33%
of coronary hypoglycaemic drugs Overweight* MOD 22%
heart disease BMI 26-30 SEV 23%
or congestive PROF 21%
cardiac failure
Lennox (2006) Obese Elevated BP
BMI >30 SBP>140mmHg
Overweight
BMI 25-30
Levy (2006) Diabetes* Obese * Elevated BP* Hypercholesterolemia*
Definition NR BMI > 30 Definition NR Definition NR MILD 47.6%
Overweight MOD 31.1%
BMI 25-29.9 SEV 14.6%
Obese/overweight PROF 6.8%
225
Levy (2007) Diabetes* Overweight and above Elevated BP* Hypercholesterolemia* SEV 65.4%
Definition NR BMI > 25 Definition NR Definition NR PROF 34.6%
Lewis (2002) Obese Elevated BP Hypercholesterolemia MILD 37.1%
BMI > 30 SBP >140mmHg Total cholesterol > MOD 16.4%
Overweight or DBP 240mg/dI SEV 14.7%
BMI 25-29.9 >90mmHg PROF 15.3%
Lin, J.D. (2013) Hyperglycaemia * Hypertension * Hyperlipidaemia *
FPG > 126mg/dl SBP > 140mmHg | Triglyceride >200mg/dl or
or DBP > Total cholesterol >
90mmHg or use 240mg/dI
of drugs
Lin, L.P. (2015) Obese MILD 6.5%
BMI > 27 MOD 32.6%
Overweight SEV 34.8%
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Author/year CVD outcomes | Diabetes/blood sugar Obesity/Overweight Blood pressure Lipid outcomes Metabolic Split by Split by ID
outcomes outcomes outcomes syndrome M/F severity
BMI 24-26.9 PROF 26.1%
Lin, L.P. (2012) Hypertension
SBP > 140mmHg
or DBP >
90mmHg
Marshall (2003) Obese Hypertension Elevated Cholesterol
BMI > 31 SBP >140mmHg Definition NR
Overweight
BMI 26-30
Maaskant (2009) Obese
BMI > 30
Overweight
BMI 25 <30
McCarron (2013) Heart disease ¥ Hypertension *
History of ever diagnosed
Angina, heart by a
attack, doctor/relevant
coronary heart healthcare
failure, open professional
heart surgery
(ever
diagnosed by a
doctor/relevan
t healthcare
professional)
Stroke/TIAT
ever diagnosed
by a
doctor/relevan
t healthcare
professional
McDermott (2006) Coronary Type 1 & Type 2 Diabetes* Obese* Hypertension &
artery ICD-9- codes NR Elevated BP*
disease* ICD-9- codes
ICD-9-codes
Transient
ischemic
attack*
ICD-9- codes
McDermott (2007) Diabetes*

Although a detailed description
is given, it is not possible to
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Author/year CVD outcomes Diabetes/blood sugar Obesity/Overweight Blood pressure Lipid outcomes Metabolic Split by Split by ID
outcomes outcomes outcomes syndrome M/F severity
define the type of diabetes is
used as an outcome.

McGuire (2007) Obese* MILD 14.1%

BMI >30 MOD 63.5%
Overweight ¥ SEV 12.8%
BMI >25 PROF 9%
Melville(2008) Obese MILD 40.9%
BMI 230 ALL MOD 25.1%
Overweight SEV 18.2%
BMI >25<30 PROF 15.8%
Merrick (2004) Heart disease™ | Type 2 diabetes™ Overweight and above ¥ Hypertension® Hyperlipidaemia ¥
Definition NR Definition NR BMI >27 Definition NR Definition NR
Mikulovic (2014) Obese
BMI>30
Overweight ALL
BMI 225
Molteno (2000) Obese MILD 0.3%
BMI>30 MOD 18.7%
Overweight ALL SEV 37.7%
BMI>25 <30 PROF 33.5%
MISSING
DATA
Moore (2004) Obese
BMI>30
Overweight ALL
BMI>25 <30
Morin (2012) Heart disease ¥ | Diabetes ¥ MILD 32.9%
ICD-10-codes ICD-10-codes MOD 46.4%
SEV 11.2%
PROF 5.2%
Moss (2009) Elevated glucose Overweight and above Hypertension Elevated total cholesterol WEIGHT
Non-fasting test — definition NR | BMI >25 Definition NR Non-fasting test — definition ONLY
NR
Robertson (2000) Obese
BMI >30
Overweight ALL
BMI 25.1-30

Rurangirwa (2006)

Overweight/obese *
>25

Shah (2006) Diabetes ®
Definition NR

Shireman (2010) Diabetes*
ICD-9-codes
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Author/year CVD outcomes Diabetes/blood sugar Obesity/Overweight Blood pressure Lipid outcomes Metabolic Split by Split by ID
outcomes outcomes outcomes syndrome M/F severity
Sohler (2009) Diabetes* Obese* Hypertension* Hypercholesterolemia*
Definition NR BMI >30 Definition NR Total cholesterol >240mg/dl|
Overweight*
BMI 25-29.9
Stancliffe (2011) Obese
BMI> 30
Overweight
BMI> 25-29.9
Overweight and above
BMI >25
Stedman (2010) Obese*
BMI > 30
Overweight* ALL
BMI >25-29.9
Tyler (2010) Coronary heart | Diabetes* Obese* Hypertension* Hyperlipidaemia* OBESITY
disease* ICD-9-codes ICD-9-codes ICD-9-codes ICD-9-codes &
ICD-9-codes HYPERTE
-NSION
ONLY
Vacek (2013) Hypertension*
ICD-9-codes
Van Den Akker Coronary heart Hypertension*
(2006) disease* ICD-10-codes MILD 11%
ICD-10-codes MOD 53%
Cerebrovascul SEV 28%
ar disease* PROF 8%
ICD-10-codes
Van Den Louw Hypertension MILD 10%
(2009) SBP >140mmHg MOD 38%
SEV/PROF
52%
Wallace (2008) Cardiovascular | Elevated glucose * Obese * Hypertension * Elevated cholesterol *
disease * >6.1mmol/L BMI > 30 SBP >140mmHg >5.5mmol/L
History of: (fasting and non-fasting tests Overweight (fasting and non-fasting
Peripheral grouped together in results) BMI 25-29.9 tests grouped together in
vascular results)
disease, Type 1 & 2 diabetes )
stroke, or

coronary heart
disease.

Wang (2007)

Cardiovascular
disease®
ICD-9-codes

Overweight and above*
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Author/year

CVD outcomes | Diabetes/blood sugar Obesity/Overweight Blood pressure Lipid outcomes Metabolic Split by Split by ID
outcomes outcomes outcomes syndrome M/F severity
Wong (2011) Heart disease* | Diabetes® Overweight and above® Hypertension® Hypercholesterolemia® MILD 4.9%
Definition NR Definition NR BMI >23 Definition NR Definition NR )
Cerebrovascul MOD 41.8%
. SEV/PROF
ar disease’ 51.9%
Definition NR
Yen (2005) Obese* MILD 22.2%
BMI >27 ALL MOD 34.9%
Overweight® SEV 28.1%
BMI 24-26.9 PROF 14.8%
Zaal-Schuller (2015) aP:etr;fiP;Tral MILD/MOD
disease ALL >1.1%
. SEV/PROF
Ankle-Brachial- 48.9%
Index <0.9 )

*retrospective data extracted from database/medical records, or, ¥ data self-reported or reported by carer; NR [not
reported]; SBP [systolic blood pressure]; DBP [diastolic blood pressure]; HDL [high density lipoprotein]; LDL [low

density lipoprotein]; BMI [body mass index]; FPG [fasting plasma glucose]; MWC [male waist circumference]; FWC
[female waist circumference].
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2.3.3 Data synthesis

Based on the reported descriptions in the articles, CVD outcomes were sub-
categorised as: ischaemic heart disease [including myocardial infarction,
congestive heart disease, and coronary arterial disease]; undefined CVD
[including outcomes labelled as CVD in articles but without any definition and
CVD which was defined as several separate conditions not suited to one
specific outcome]; undefined heart disease [including outcomes labelled as
heart disease in articles without any definition]; cerebrovascular disease
[including stroke and transient ischaemic attack]; and peripheral arterial
disease. These outcomes were included in an overall meta-analysis as well as

being reported on separately.

Diabetes definitions within the articles varied and included T2DM, combined
type 1 and 2 diabetes, and undefined diabetes. Due to varied reporting, a meta-
analysis was performed for all diabetes types combined, labelled as ‘any
diabetes’ and a separate meta-analysis was performed for T2DM only. Glucose

definitions were varied and a meta-analysis was not possible.

Body Mass Index [BMI] outcomes were labelled as obese [BMI>30 kg/m?] and
overweight [BMI 25-29-9 kg/m?]. In some atrticles, a combined overweight and
above [BMI >25 kg/m?] was used as an outcome. For analytic purposes, where
papers reported both obese and overweight data, these were combined to
create an overweight and above outcome. Due to varied reporting for lipid
outcomes, outcomes were grouped together for one meta-analysis for

dyslipidaemia.
Where duplication of data or cohorts was found, the largest sample for each

outcome was chosen to include in meta-analyses to avoid duplication of data.

Descriptive information for each study is presented in Table 3.
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Table 3. Description of included studies

Severity of ID (%) Prevalence of reported outcomes (%)

Author/yea = Countr Data Total Mal Mea
r y Source/co N e n
llection (%) age
method
(year
collected
if
retrospect
ive)

Overweight and above
Undefined/other
Ischaemic heart disease
Undefined CVD or HD
Metabolic syndrome

diabetes
T2DM
Cerebrovascular

Mild ID
Moderate ID
Severe ID
Profound ID
Overweight
Obesity
Hypertension
disease
Dyslipidaemia

CROSS-SECTIONAL STUDIES

Begarie France NR Questionn 255 NR NR 219 126
(2013) (75) aire data
(CFS)

Chang Taiwan 65 16 9 10 Annual 129 56.6 33.0 20.9 28.7 10.1 12.4  20.9
(2012) (76) health

check

database

(NR)

Chen China NR Physical 117 NR NR 11.1 3.4 7.7 13.7
(2011) (77) exam
(2008)

De Winter Netherl | 12.1 33.2 343 204 GP 470 NR NR 15 36.7 8.8 1.3 2.3 31.9
(2009) (78) ands screened/
medical
chart/struct
ured
interview
(CFS)

Peripheral arterial
Elevated glucose

disease



Severity of ID (%) Prevalence of reported outcomes (%)

Author/yea = Countr Data Total Mal Mea °
r y Source/co N e n © 2 I
llection (%) @ age 3 & T 2
method _‘; s g 5 5] S =
(vear 5 | |2 s 3 s & =z 8
a a collected = = 2 2 < 9 2 o £ s
@ a) ° if =) = c D ¢ = > o} L “5 o
a T ° = o > o g £ £ oo < 5 ° ]
= o 5 3 retrospect = 7 = 5 8 = @ 23 5 R = S ®
2 28 3 @ ive) ¢ £ ¢ 2 B8 Q] S s 2 3 2 52
= = n o @] @] (@) T ODT 1] Oo- DO = [a] o o
De Winter Netherl | 24.4 476 16.7 9 Medical 990 51.3  61.1 52.8 12.5 447 231 211
(2015) (79) ands records/Ph * * * *
ysical
HA-ID examinatio
study n (CFS)
De Winter Netherl | 24.9 53 13.4 4.6 Medical 629 53.6 615 20.7
(2013) (80) ands records/Ph
ysical
HA-ID examinatio
study n (CES)
De Winter Netherl = 24.8 48 16 8.9 Medical 945 51.0 615 382 256
(2012)_1 ands records/Ph
(81) ysical
examinatio
HA-ID n (CFS)
study
De Winter Netherl | 245 48.6 16 8.7 Medical 980 51.3 615 13.7 447 231
(2012)_2 ands records/Ph *
(82) ysical
examinatio
HA-ID n (CFS)
study
Emerson UK Questionn 299 NR NR 41.7 5 6 3
(2016) (83) aire data
NR (CFS)

38

Elevated glucose



Author/yea
r

Emerson
(2005) (84)

Frighi
(2011) (85)

Gale (2009)
(86)

Gazizova
(2012) (87)

Countr
y

UK

UK

UK

UK

Severity of ID (%)

Data Total Mal Mea
Source/co N e n
llection (%) age
method
(year
collected
if
retrospect
ive)

Mild ID
Moderate ID
Severe ID
Profound ID

NR Audit 1304 54.0 49.3
review of
the quality
of
supported
accommod
ation

(2000-
2002)
48 30.2 21.8 Care home 202 520 421
visitation
questionna
ire data
(CFS)

NR GP survey 1097 58.0 NR
data
collected
for study
(2007-
2009)
61 24 15 - Routine 100 67.0 NR
health
assessmen
t of people
within a

Overweight

N
©

26.9

28

Obesity

N
-~

33.1

25

Overweight and above

72.3

Hypertension

Prevalence of reported outcomes (%)

Undefined/other

diabetes

T2DM

4.9

Ischaemic heart disease

Cerebrovascular

disease

Undefined CVD or HD

Metabolic syndrome

Dyslipidaemia

Peripheral arterial

disease
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Author/yea
r

Haveman
(2011) (88)

POMONA I
study

Martinez-
Leal (2011)
(89)

POMONA I
study

Henderson
(2009) (90)

Hove
(2004) (91)

Hsieh
(2014) (92)

Countr
y

14
Europe
an
countri
es

14
Europe
an

countri
es

USA

Norway

USA

Mild ID

22.7

21.8

39.2

44.9

Severity of ID (%)

53

Moderate ID

28.2

27.7

42.1

23.7

Severe ID

20.7

19.7

155

47

8.4

Profound ID

11.8

11.4

Data
Source/co
llection
method
(year
collected
if
retrospect
ive)

service
(2009)

Interview
survey
data (CFS)

Interview
survey
data (CFS)

Health
questionna
ire data
(CFS)

Health
questionna
ire data
(CFS)

Longitudin
al study
baseline

data

Total
N

1253

1257

1196

274

1450

Mal
e
(%)

51.0

50.5

53.0

52.0

55.2

Mea

age

41.0

41.4

NR

NR

37.1

Overweight

20.5

34.8

28.9

Obesity

16.3

19.1

38.3

Overweight and above

68.9

Hypertension

Prevalence of reported outcomes (%)

Undefined/other

diabetes

4.3

T2DM

Ischaemic heart disease

1.8

Cerebrovascular

disease

15

Undefined CVD or HD

Metabolic syndrome

Dyslipidaemia

Peripheral arterial

disease
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Severity of ID (%) Prevalence of reported outcomes (%)

Author/yea = Countr Data Total Mal Mea
r y Source/co N e n
llection (%) age
method
(year
collected
if
retrospect
ive)

Overweight and above
Undefined/other
Ischaemic heart disease
Undefined CVD or HD
Metabolic syndrome

diabetes
T2DM
Cerebrovascular

Mild ID
Moderate ID
Severe ID
Profound ID
Overweight
Obesity
Hypertension
disease
Dyslipidaemia

(2012)
questionna
ire data
(CFS)

JanicKki USA 1.3 503 47 Health 1373 53.0 535 558 29.9 15 4.4 219 4.2
(2002) (93) questionna

ire data

(CFS)

Lennox Australi NR Medical 25 NR 450 30.4 3438 4.3
(2006) (94) a history

chart/GP

examinatio

n (CFS)

Lin, L.P. Taiwan 6.5 326 348 261 NR(CFS) 67 NR NR 152 315
(2015) (95)

Marshall UK NR Health 728 NR NR 28 36.1 14.6 10.6
(2003) (96) check
questionna
ire (CFS)

McCarron Ireland NR Face to 753 45.0 54.8 15.4 11.8 2.9
(2013) (97) face
guestionna
ire — first
wave data
for a

Peripheral arterial
Elevated glucose

disease



Author/yea
r

McGuire
(2007) (98)

Melville
(2008) (99)

Merrick
(2004)
(100)

Molteno
(2000)
(101)

Moore
(2004)
(102)

Severity of ID (%)

Countr Data Total Mal
y Source/co N e
llection (%)
method
(year
collected
if
retrospect
ive)

Mild ID
Moderate ID
Severe ID
Profound ID

longitudinal
study
(CFS)

Ireland | 14.1 635 12.8 9 Postal 155 53.5
questionna
ire (CFS)

UK 409 251 182 1538 Face to 945 55.6

face

interview/p

hysical

examinatio

n by nurse

(CFS)

Israel NR Health 2282 51
guestionna
ire data
(CFS)

South 0.3 18.7 = 37.7 33.5 Researche 615 51

Africa r collected
data (CFS)

Australi NR Researche 93 NR
a r collected
data (CFS)

Mea

age

37.0

NR

49.8

NR

325

Overweight

37.7

32.9

11.4

Obesity

30

315

215

Overweight and above

Hypertension

10.9

Prevalence of reported outcomes (%)

Undefined/other

diabetes

T2DM

6.8

Ischaemic heart disease

Cerebrovascular

disease

Undefined CVD or HD

14.2

Metabolic syndrome

Dyslipidaemia

12.7

Peripheral arterial

disease
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Severity of ID (%) Prevalence of reported outcomes (%)

Author/yea = Countr Data Total Mal Mea °
r y Source/co N e n o 2 I
llection (%) @ age 3 & T
Ko} a—
method © _ o . 5]
© () e © [a)
(year 8 c £ 3 3 >
o 2 collected = = 2 2 < 2 2
3 a 2 if = o c D ¢ = > D
a @ ° < o 2 4 b £ 2 g S8 £
= o 5 3 retrospect B B ] 5 o = < 2c ©
z 2 3 ¢ ive) : & 2 5 EE R § 5o B
= = (%] o (@) O O T 2T 0 O©T| D
Morin Canad 329 464 11.2 5.2 Mail 789 NR NR 8.2 7.2
(2012) a guestionna
(103) ire data
(CFS)
Moss South NR Questionn 100 47 NR 67 6
(2009) Africa aire/physic
(104) al
examinatio
n by nurse
(CFS)
Robertson UK NR Questionn 500 60.3 444 175 26
(2000) aire/intervi
(105) ew (CFS)
Shah UK NR Mail 119 NR NR 5.9
(2006) guestionna
(106) ire (CFS)
Stedman New NR Service 98 NR 43 51 30.6
(2010) Zealan user
(207) d database
data
collected
by
doctor/heal
thy
lifestyles

coordinator

Metabolic syndrome
Peripheral arterial
Elevated glucose

Dyslipidaemia
disease



Severity of ID (%)

Author/yea = Countr
r y
[a) [a)
e o =

o £ o 5
= 3 3 %
= = n o

Van Den Netherl 10 38 52

Louw ands

(2009)

(108)

Wang Taiwan NR

(2007)

(109)

Wong Hong 49 418 51.9

(2011) Kong

(110)

Zaal- Netherl 51.1 48.9

Schuller ands

(2015)

(1112)

RETROSPECTIVE STUDIES

Data
Source/co
llection
method
(year
collected
if
retrospect
ive)

(6 months
prior to
study)

Researche
r collected
data (CFS)

Health
questionna
ire data
(CFS)

Survey
questionna
ire
delivered
by health
profession
al (CFS)

Researche
r screened
(CFS)

Total
N

258

1128

811

407

Mal
e
(%)

51.6

57.6

53.3

NR

Mea
n
age

47

NR

44

NR

Overweight

Obesity

Overweight and above

27.1

27.3

Hypertension

17.4

7.9

Prevalence of reported outcomes (%)

Undefined/other

diabetes

5.3

T2DM

Ischaemic heart disease

Cerebrovascular

disease

2.2

Undefined CVD or HD

6.5

SN

Metabolic syndrome

Dyslipidaemia

1.2

Peripheral arterial

disease

8.4

44

Elevated glucose



Severity of ID (%) Prevalence of reported outcomes (%)

Author/yea = Countr Data Total Mal Mea °
r y Source/co N e n © 2 I
llection (%) @ age 3 & T
method © _ o . 5]
© () e © [a)
(year 8 c £ 3 3 >
o 2 collected = = 2 2 < 2 2
3 a 2 if = o c D ¢ = > D
a @ ° < o 2 4 b £ 2 g S8 £
= o 5 3 retrospect B B ] 5 o = < 2 c o
2 2 3z @ ive) ¢ & ¢ &£ B2 R § 4o B
= = n o O o (@] T oo @ Ogo D
Bhaumik UK NR Questionn 1119 59.0 NR 28 20.7 37.5
(2008) aire data
(112) register
(1998-
2001)
Haider Australi NR Telephone 897 NR 38.4 28 26.6 7 2 8.6
(2013) a questionna
(113) ire (2008-
2009)
Havercam USA 394 266 147 10.6 Health 477 56.1 NR 59.6 15.9 8 7.1
p (2004) survey *
(114) interview
data
(2001-
2002)
Havercam USA 357 266 156 221 Health 17679 56.6 NR 292 311
p (2015) survey
(115) interview
data
(2010)
Henderson USA NR Medical 100 NR NR 18 39 29 2
(2008) chart data

(116) (2005)

Metabolic syndrome
Peripheral arterial
Elevated glucose

Dyslipidaemia
disease



Severity of ID (%) Prevalence of reported outcomes (%)

Author/yea = Countr Data Total Mal Mea
r y Source/co N e n
llection (%) age
method
(year
collected
if
retrospect
ive)

Overweight and above
Ischaemic heart disease
Undefined CVD or HD
Metabolic syndrome

Peripheral arterial

Undefined/other
disease

diabetes
T2DM
Cerebrovascular

Mild ID
Moderate ID
Severe ID
Profound ID
Overweight
Obesity
Hypertension
disease
Dyslipidaemia

Hsu (2012) Taiwan 47 53 Health 164 NR 33.0
(117) examinatio

n charts

(2009)

IS
N
(8N
=
=
o

Ito (2006) Japan NR Care home 526 NR NR 27.2 7
(118) periodic
medical
evaluation
data
(2002)

Jansen Netherl 6.9 37.8 29 26.3  Medical file 510 55.7 65.5 1.8 4.1
(2013) ands data
(119) (2007)

Lee (2011) Australi 33 22 23 21 ID 162 520 440 19.8 105 111 105 2.5
(120) a database

with

medical

data

(2006-

2011)

Levy USA 476 311 146 6.8 Medical 103 52.4  38.2 33 36.9 243 107 20.4
(2006) record
(121) review

(NR)
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Severity of ID (%) Prevalence of reported outcomes (%)

Author/yea = Countr Data Total Mal Mea
r y Source/co N e n
llection (%) age
method
(year
collected
if
retrospect
ive)

Moderate ID

Severe ID

Profound ID
Overweight

Obesity

Overweight and above
Hypertension
diabetes

T2DM

Ischaemic heart disease
Cerebrovascular
disease

Undefined CVD or HD
Metabolic syndrome
Dyslipidaemia

Mild ID
~| Undefined/other

Levy USA . Medical 52 52.0 NR
(2007) record
(122) review/retr
ospective
medical
billing data
(2006-
2007)

.
\
o
o
~
w
g
o
o
©
[N}
N
=
[N}
N
=
©
[N}

Lewis USA 371 164 147 153 Medical 353 499 358 257 29.1 5.1 9.9
(2002) records/inf
(123) ormation

from

carers/phy

sical exam

by nurse

(1997)

Lin, J.D. Taiwan NR Annual 215 NR NR 24.2 6.5 10.2
(2013) health
(124) examinatio

n chart

(2010-

2012)

Lin, L.P. Taiwan NR Annual 184 62.5 NR 17.9
(2012) health
(125) examinatio

Peripheral arterial
Elevated glucose

disease



Author/yea
r

Maaskant
(2009)
(126)

McDermott
(2006)
(227)

McDermott
(2007)
(128)

Mikulovic
(2014)
(129)

Countr
y

Netherl
ands

USA

USA

France

Mild ID

Severity of ID (%)

Moderate ID
Severe ID

NR

NR

NR

NR

Profound ID

Data Total Mal Mea
Source/co N e n
llection (%) age
method
(year
collected
if
retrospect
ive)

n chart
(2010)

Database 336
data from a
service
care
provider
(2002-
2007)

55.1 NR

Electronic 618 NR NR
medical
records
(1990-
2003)

Electronic 585 NR NR
medical
records
(1990-
2003)

Face to 570 NR
face
interview
guestionna
ire (2007)

38.1

Overweight

30.5

45.6

Obesity

9.8

17.2

Overweight and above

Hypertension

29

Prevalence of reported outcomes (%)

Undefined/other

diabetes

10.4

10.4

T2DM

Ischaemic heart disease

2.3

Cerebrovascular

disease

0.3

Undefined CVD or HD

Metabolic syndrome

Dyslipidaemia

Peripheral arterial

disease
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Author/yea
r

Rurangirw
a (2006)
(130)

Shireman
(2010) (74)

Sohler
(2009)
(131)

Stancliffe
(2011)
(132)

Tyler
(2010)
(133)

Countr
y

USA

USA

USA

USA

USA

Mild ID

Severity of ID (%)

Moderate ID

NR

NR

NR

NR

NR

Severe ID

Profound ID

Data
Source/co
llection
method
(year
collected
if
retrospect
ive)

Study
guestionna
ire data
(2004)

Medical
care
database
data
(2005-
2006)

Medical
chart data
(2001-
2005)

Consumer
survey
interview
(2008-
2009)

Electronic
medical
care
database
(2005-
2008)

Total Mal
N e
(%)
173 57.9
291 52.6
5930 NR
8911 NR
1267 53.8

Mea

age

23.3

NR

NR

43.5

38.8

Overweight

275

28.6

Obesity

43.3

33.6

18.3

Overweight and above

IN
~
I

62.2

Hypertension

19.9

24.7

Prevalence of reported outcomes (%)

Undefined/other

diabetes

11.2

4.5

10.3

T2DM

Ischaemic heart disease

3.5

Cerebrovascular

disease

Undefined CVD or HD

Metabolic syndrome

Dyslipidaemia

26.5

35

Peripheral arterial

disease
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Severity of ID (%) Prevalence of reported outcomes (%)

Author/yea = Countr Data Total Mal Mea
r y Source/co N e n
llection (%) age
method
(year
collected
if
retrospect
ive)

Overweight and above
Undefined/other
Ischaemic heart disease
Undefined CVD or HD
Metabolic syndrome

diabetes
T2DM
Cerebrovascular

Mild ID
Moderate ID
Severe ID
Profound ID
Overweight
Obesity

© Hypertension
disease
Dyslipidaemia

Vacek USA NR Medical 3079 NR NR
(2013) (68) care
database
data
(2006-
2007)

Van Den Netherl 11 53 28 8 Electronic 436 52 NR 4.1 0.5 0.7
Akker ands health
(2006) service
(134) provider
database
(NR)

Wallace Australi NR Medical 155 52 NR | 353 353 183 46 6.9 26.7
(2008) a chart data
(135) from GP n

(2002-

2005)

Yen (2005) Taiwan = 222 349 281 148 Postal 516 NR NR 15.7 @ 23.6
(136) guestionna

ire data

(2001)

NR (not reported); CFS (collected for study); ID (intellectual disability); CVD (Cardiovascular disease), HD (Heart disease). *Not included in
meta-analyses due to duplication of data.

Peripheral arterial
Elevated glucose

disease



For the primary objectives, random effects models were used to pool point
prevalence for each outcome. Random effects models were used due to the
high amount of variability between studies of this nature. A secondary meta-
analysis was conducted using general population comparison data for each
outcome where data were presented from the same population and time period
as the population with ID. Heterogeneity was assessed using the I? statistic.
Meta-regression and sub-group analysis was used to determine if study level
characteristics explained heterogeneity. These study characteristics were
severity of ID, mean age, continent, and method of data collection [self/carer
reported, researcher collected, retrospective records/database]. All analyses
were conducted using STATA statistical software, version 14-0 [Stata Corp].

Significance level was set at p<0-05.
2.3.4 Risk of bias

Risk of bias was assessed using the Joanna Brigg'’s Institute critical appraisal
tool for studies reporting prevalence data (137); the assessment consists of a
checklist of ten items focused on sampling, data analysis, and reporting. Each
item was assessed independently by two investigators [T.C and L.C] and
categorised as yes/no/unclear/not applicable. Disagreements were discussed
between the two investigators. Funnel plots and the Egger test were used to

examine potential publication bias for outcomes with more than 10 studies.
2.4 Results
2.4.1 Identification of studies

| identified 4782 articles via the literature searches. After duplicates were
removed, 3845 articles were screened [figure 2]. The full-texts of 162 articles
were reviewed after seven articles were added from other sources. The articles
from other sources were picked up in a scoping search from Google Scholar
but were not included on returned searches of our chosen databases. Sixty-four
articles (32, 38, 39-100) from 60 studies were included for quantitative analysis
after review. Four of these articles reported findings from one study (43-46) and

a further two articles reported findings from another study (52, 53)
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Eecords identified through
database searching

(n=4782)
| Duplicates removed (n=037)
h 4
Records screened Records excluded (a=3690)
(n=38473)
| Full-text articles excluded;
with reasons (n=96)
l . <B0% of population/sub-group
had ID (n=11)
. . 25% of tion had
Fecords identified th{gﬂgh " Full-text articles azzeszed :;':ﬂoﬁz ;Dpﬂa & (u=3) :
other zources (n=7T) for eligibility (n=162) *  Popualation <18v/o (n=7)
#=  No reported outcomes (n=17)
*  No extractable data (n=25
#=  Not a population based
v study:'population selected bazad
on outcome (n=14)
Articles included in *  Study was a casa study (n=1)
qualitative analysis (n=66; *  Notpublished i Englich (n=3)
o : . Study mvobred exact duplicahion
2 studies) of data (a=T)
2 articles reported incidence
L rates only
Articles included in Articles included in
general population analysis |+ quantitative analysis
(n=11; 11 studies) (n=>64; 60 studies)

Figure 2. Flow diagram of study selection

2.4.2 Study characteristics

Included studies involved participants from 23 countries over five continents.
Two articles from one study covered 14 European countries (52, 53). Most
studies were conducted in the USA/Canada [n=18]. The remaining studies were
conducted in Europe [Netherlands [n=7]; UK [n=9]; France [n=2]; Norway [n=1];
Ireland [n=2] and Israel [n=1]], Asia (China [n=1]; Taiwan [n=8]; Hong Kong
[n=1]; Japan [n=1]], Australia/NZ [n=6], and South Africa [n=2].

Most of the studies presented researcher collected screening data [n=25]. The

remaining studies used retrospective database/medical records data [n=19];
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self/carer reported questionnaire data [n=12]. Four studies used a combination

of the above methods.

Studies were published between 2000 and 2016. The average mean age was
44-1 years with a range of 23-3 to 655 years. The average percentage male
was 53-9%. The number of people included in the studies ranged from 25 to
17,679 with a mean of 1088 and a median of 505.

Eleven of the studies presented general population comparison data for
inclusion in the secondary meta-analysis. (78, 82, 87, 114-116, 118, 119, 127,
128, 133). The studies presented data for over 342,000 people from the general
population and over 69,600 for the ID population. Number of people included in
the studies ranged from 195 to 312,144 for the general population and 100 to
20,395 for the ID population.

2.4.3 Risk of bias

Most articles received a high-quality grading for sample bias [50/66, 75:8%];
data collection methods (57/66, 86-4%); and confounding and explanatory
factors [57/66, 86-4%] [table 4].
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Table 4. Quality assessment grading for included studies.

Confounding

Data collection

Sample bias

factors

1TVH3IN0

¢ésuonendodgns pauynuap|

S92UaJaYIp pue ‘sanoibgns
‘s1010€} Bulpunojuod

T1Vvd3N0

¢SISAjeue
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PAN(eL=ITEY
painseaw suonipuoD
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YIM pa1onpuod sisAjeue ereq
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++ ++ ++ ++ ++

++

++

Begarie
(2013)

++ NA ++

++

++ ++ ++ ++ ++ ++ ++

++

Bhaumik
(2008)

++ ++ NA ++

++

++ ++ ++

++

++

Chang
(2012)
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Confounding

Data collection

Sample bias

factors

1TVvd3IN0
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Chen

(2011)
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++ ++ ++ ++
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+

De Winter
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++

De Winter
(2015)

HA-ID
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Confounding

Data collection

Sample bias

factors
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Confounding

Data collection

Sample bias

factors
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Confounding

Data collection

Sample bias

factors
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Gazizova
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Confounding

Data collection

Sample bias

factors
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Haider
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Confounding

Data collection

Sample bias

factors
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The results of the Egger’s test and funnel plots indicated no publication bias for
the outcomes with more than 10 studies [any CVD/heart disease, hypertension,
obesity, overweight, overweight and above, any diabetes, and dyslipidaemia]
[appendix VIl.vi].

2.4.4 Meta-analyses
2.4.4.1 Prevalence of diabetes

Results of the diabetes meta-analyses are shown in figure 3 and table 5.
Prevalence estimates for T2DM ranged from 2% to 13%. The pooled
prevalence for T2DM was 7-:6% [95% CI 4:7%-106%; 1°= 0%)]. The pooled
prevalence for other diabetes was 8.9% [7.3-10.4; 1°= 0%)]. The overall
prevalence of any diabetes ranged from 2% to 11%. The pooled prevalence for
any diabetes was 8:6% [7-2-9'9; 1°=0%).
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Figure 3. Pooled prevalence for diabetes outcomes

2.4.4.2 Prevalence of cardiovascular disease

__-ﬂ-f&f{r

=

Pooled prevalence (%)

Prevalence estimates for ischaemic heart disease ranged from 0-5% to 12%

and pooled prevalence was 3-7% [1:1-6-3; 1°=0%)]. For peripheral arterial

disease, pooled prevalence was 14:9% [2.9-27; 1°=76.8%]; undefined CVD

9:8% [1'1-18'5; 1°=82.8%)]; and for undefined heart disease 8 9% [4-138;
1=65.6%)]. The overall pooled prevalence for all CVD/heart disease was 7-5%
[4:3-10'8; 1°=74%]; however, this ranged by individual study from 4% to 22%

[figure 4]. Prevalence estimates for cerebrovascular disease ranged from 0-5%
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to 4%. The pooled prevalence for cerebrovascular disease was 2% [0-4-6;

12=0%] [figure 5].
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Figure 4. Pooled prevalence for CVD outcomes.
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Figure 5. Pooled prevalence for cerebrovascular disease.

2.4.4.3 Prevalence of associated risk factors

The overall estimated prevalence of hypertension was 18-1% [12:6-23'5]. The
estimated prevalence of overweight was 29:3% [26-3-32.3] [figure 6], obesity
was 27-7% [24-1-31-2] [figure 7], and the prevalence of combined overweight
and obesity was 53:4% [49-8-56.9]. The prevalence of dyslipidaemia was 18-4%
[16:5-20-3] [figure 8] and metabolic syndrome was 23:7% [0-49]. However, all

risk factors were associated with high heterogeneity [table 6].
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Table 5. Point prevalence for outcomes in the intellectual disability population.

Total n with Pooled prevalence (95% 2

Outcome Studyn Totaln outcome )

Any diabetes 24 19157 1630 8.6% (7.2%-9.9%) 0%

Peripheral arterial disease 2 1036 164 14.9% (2.9%-27%) 76.8%

Undefined heart disease 4 4779 487 8.9% (4%-13.8%) 65.6%

Cerebrovascular disease 8 5748 114 2% (0%-4.6%) 0%

Overweight 33 45318 13389 29.3% (26.3%-32.3%) 89.4%

Overweight and above 41 51090 28539 53.4% (49.8%-56.9%) 96.5%

Metabolic syndrome 3 877 296 23.7% (0%-49%) 92.6%

Where confidence intervals [Cl] were negative they have been rounded up to 0%; CVD
[Cardiovascular disease].
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33.01 (17.20, 48.82)
37.69 (24.12, 51.26)
27.97 (23.00, 32.94)
32,91 (27.69, 38.13)
35,29 (18.19, 52.39)
26.89 (20.50, 33.28)
18.00 (0.25, 35.75)
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27.49 (17.71, 37.27)
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Figure 6. Pooled prevalence of overweight
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Author Year
Molteno 2000
Robertson 2000
Janicki 2002
Lewis 2002
Marshall 2003
Emerson 2004
Hove 2004
Moore 2004
Yen 2005
Ito 2006
Lennox 2006
Levy 2006
McDermott 2006
McGuire 2007
Bhaumik 2008
Melville 2008
Wallace 2008
De Winter 2000
Gale 2000
Henderson 2009
Maaskant 2009
Sohler 2009
Stedman 2010
Tyler 2010
Lee 2011
Martinez-Leal 2011
Stancliffe 2011
Chang 2012
De Winter 2012
Gazizova 2012
Begarie 2013
Haider 2013
Hsieh 2014
Mikulovic 2014
Havercamp 2015
Lin, LP. 2015
Emerson 2016

Overall (--squared = 93.2%, p = 0.000)

NOTE: Weights are from random effects analysis

ES (95% CI)

11.38 (3.94, 18.82)
17.46 (9.34, 25.58)
29.93 (25.51, 34.36)
29.14 (20.32, 37.96)
36.14 (27.39, 44.88)
26.99 (22.36, 31.63)
19.15 (8.65, 29.64)
33.33 (16.74, 49.93)
23.64 (16.10, 31.18)
7.03 (-1.21, 15.27)
34.78 (1.78, 67.79)
36.80 (21.55, 52.23)
67.48 (62.08, 71.97)
30.00 (15.62, 44.38)
20.73 (15.52, 25.95)
31.53 (26.26, 36.81)
35.20 (18.19, 52.39)
15.02 (6.65, 23.39)
33.14 (27.03, 39.25)
39.00 (23.69, 54.31)
9.82 (2.64, 17.00)
43.30 (34.65, 51.95)
51.02 (37.16, 64.88)
18.31 (13.33, 23.29)
10.49 (-4.07, 25.06)
16.31 (11.25, 21.37)
33.60 (31.91, 35.20)
28.68 (14.11, 43.26)
25.64 (19.99, 31.30)
25.00 (8.03, 41.97)
12.55 (1.07, 24.03)
26.64 (21.04, 32.25)
38.28 (34.23, 42.32)
17.19 (9.72, 24.66)
31.10 (29.96, 32.24)
31.52 (19.56, 43.48)
41.67 (22.34, 60.99)
27.65 (24.14, 31.17)

Weight

298
2.90
3.26
283
2.83
3.24
263
1.95
297
2.89
0.85
2.08
3.25
218
3.19
3.19
1.90
2.88
3.1
2.08
3.01
2.84
224
3.21
216
3.21
3.41
216
3.16
1.91
2.52
3.16
3.29
297
3.42
2.46
1.69
100.00

Figure 7. Pooled prevalence of obesity.
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Author

Janickl
Lewis
Marshall
Marrick
Ly

Ledry
Hendersan
Wallace
D Winter
Moss
Sohler
Tyler
Chen
Wong
Chang

De Winter

Lin, J.0

Cwerall (Fsguared = B8 5%, p = 0.000)
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2008
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2008
2003
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o
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2012
2013

ES (95% CI)

4.15(-1.22, 8.52)
9.91 (2,58, 22.40)
10.56 {-0.44, 21.56)
12,66 (8,83, 16.50)
20,39 (3.16, 37.62)
19.23 {-5.20, 43.65)
39,00 (23,69, 54.31)
26.71(12.83, 40.60)
31,88 (24.32, 30.44)
2300 (5.80, 40.20)
25.45 (16,61, 36.31)
3496 (30.52, 39.41)
13,68 (-3.16, 30.51)
1.23 (-551, 8.07)
2093 (5,58, 36 27)
23,07 (16,68, 29.46)
10.23 {-2.43, 22.90)
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Figure 8. Pooled prevalence for dyslipidaemia.

2.4.4.4 Comparisons with the general population

People with ID were at decreased odds of having ischaemic heart disease [OR
044 [0-34-0-58] P<0:01] compared to the general population [Table 6]. There

was no significant difference in prevalence for other conditions or risk factors.

High heterogeneity was associated with all outcomes except for ischaemic

heart disease.
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Table 6. Results of the general population comparison meta-analyses

Outcomes Study IDtotal D total n with GP GP total Odds ratio (95% 12
n n outcome total n n with Cl)
outcome
Ischaemic S 2395 67 5441 335 0.44 (0.34, 0.58)* 0%

heart disease

Pooled 6 4014 411 13404 1371 0.96 (0.61, 1.5) 92.2%
diabetes

Hypertension 6 3588 1097 14262 4598 0.76 (0.58, 0.99) 86.9%
Overweight 5 21882 6432 329963 121791 0.83 (0.45, 1.5) 97.2%
Obese 8 24233 7347 335374 81114 0.94 (0.63, 1.39) 97%

ID [Intellectual Disability]; GP [General Population]; *P<0.01.

2.4.45 Variation in estimates

Meta-regression was used to investigate the effects of mean age, severity of ID,
continent, and data collection method [researcher collected data, self/carer
reported data, or retrospective records data] on prevalence of outcomes [table
8]. An association approaching significance was observed between mean age
and hypertension with each year increase in mean age causing a 0-1%
increase in prevalence of hypertension [p=0:05]. Severity of ID had no

significant effect on prevalence for any condition or associated risk factor.

Data collection method was found to have an effect on all combined diabetes
with higher prevalence observed in database reported data [10-5% [8:6-12-4]]
when compared to self/carer reported data [6:1% [4-8-2]; p<0-01]. Higher
obesity prevalence was observed when database collected data (35% (21-4-
48-:6) when compared to researcher collected data [22:8% [18-1-27-6]; p=0-02].

Obesity and overweight rates were 8:9% [1-29] and 11-5% [1-24] higher,
respectively, in North America when compared to Asia. No other significant

continental differences were observed [table 7]
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Table 7. Meta-regression analyses

Variable

No. obs

Effect (95% ClI)

Ischaemic heart disease

Method of data collection
Database vs self/carer reported data
Database vs researcher collected data

Mean age
% mild/moderate ID

Continent

Asia vs Australasia
Asia vs Europe

Asia vs North America

Asia vs South Africa

Method of data collection
Database vs self/carer reported data

Database vs researcher collected data
Mean age
% mild/moderate ID

Continent

Australasia vs Europe
Australasia vs North America
Australasia vs Asia

Australasia vs South Africa

Method of data collection
Database vs self/carer reported data

Database vs researcher collected data
Mean age
% mild/moderate ID

Continent

Asia vs Australasia
Asia vs Europe
Asia vs North America

Asia vs South Africa

© © ©

Type 2 diabetes

All diabetes

24

10

11

24
24
24

Obesity

0.06 (-0.02, 0.14)
0.001 (-0.08, 0.08)

0.0001 (-0.01, 0.01)

0.001 (-0.01, 0.01)

-0.05 (-0.37, 0.27)
-0.04 (-0.28, 0.21)
-0.05 (-0.3, 0.2)

Insufficient observations

0.05 (0.21, 0.12)
0.06 (0.39, 0.26)

-0.00005 (-0.04, 0.04)

Insufficient observations

0.01 (-0.18, 0.2)
-0.05 (-0.51, 0.41)
Insufficient observations

Insufficient observations

-0.05 (-0.08, -0.02)
-0.04 (-0.11, 0.04)

0.001 (0.00, 0.00)

0.001 (0.00, 0.00)

0.02 (-0.07, 0.11)

0.03 (-0.04, 0.1)

0.04 (-0.03, 0.11)
Insufficient observations

P-value

0.14
0.98

0.66

0.88

0.69
0.7
0.65

0.35
0.49

0.99

0.8
0.69

0.01*
0.33

0.7

0.23

0.66
0.45
0.23
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Method of data collection

Database vs self/carer reported data

Database vs researcher collected data

Mean age
% mild/moderate ID

Continent

Asia vs Australasia
Asia vs Europe

Asia vs North America
Asia vs South Africa

Method of data collection

Database vs self/carer reported data

Database vs researcher collected data

Mean age
% mild/moderate ID

Continent

Asia vs Australasia
Asia vs Europe
Asia vs North America

Asia vs South Africa

Method of data collection

Database vs self/carer reported data

Database vs researcher collected data

Mean age
% mild/moderate ID

Continent

Asia vs Australasia
Asia vs Europe

Asia vs North America

Asia vs South Africa

37
37
18

18

37
37
37
37

Overweight

32
32
17

16

32
32
32
32

Hypertension

29

13

13

29
29
29
29

ID [intellectual disability]; * [significant result].

-0.05 (-0.19, 0.08)
-0.12 (-0.21, -0.02)

-0.001 (-0.01, 0.01)

0.002 (0.00, 0.01)

0.09 (-0.07, 0.25)
0.004 (-0.13, 0.14)
0.15 (0.01, 0.29)
-0.11 (-0.36, 0.15)

0.06 (-0.05, 0.17)
0.01 (-0.07, 0.1)

0.01 (0.00, 0.01)

0.002 (-0.00, 0.01)

0.09 (-0.04, 0.22)
0.1 (-0.002, 0.21)
0.13 (0.01, 0.24)
0.01 (-0.18, 0.21)

-0.08 (-0.21, 0.04)
-0.01 (-0.12, 0.11)

0.01 (0.00, 0.02)

0.001 (-0.01, 0.01)

-0.01 (-0.2, 0.22)
0.09 (-0.06, 0.24)
0.05 (-0.1, 0.19)
-0.08 (-0.41, 0.25)

0.44
0.02*

0.77

0.07

0.25
0.95
0.04*
0.4

0.26
0.8

0.16

0.27

0.17
0.06
0.04*
0.89

0.17
0.89

0.05*

0.74

0.94
0.33
0.5

0.63
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2.5 Discussion
2.5.1 Key findings

From this comprehensive systematic review, | was able to obtain current
prevalence rates for T2DM and CVD, and associated risk factors. my findings
indicate that there is no evidence to suggest that the prevalence of T2DM or
associated risk factors are different from the general population. However,
ischaemic heart disease was demonstrated to be significantly lower in the ID
population when compared with the general population. Meta-regression
showed that the method of data collection had minor effects on pooled
prevalence for diabetes and obesity, mean age had minor effects on prevalence
of hypertension, and that obesity and overweight prevalence were higher in

North America compared with Asia.
2.5.2 Comparison to other knowledge

To my knowledge, this is the first systematic review and meta-analysis of
prevalence of diabetes alongside CVD and associated risk factors in a
population with ID. In addition, it is the first review of its kind to make

comparisons with the general population.

Two other systematic reviews have been carried out which considered diabetes
prevalence in people with ID. Specifically, McVilly et al. (138) reviewed 13
papers with an aim of establishing prevalence and incidence rates for non-
specific diabetes in the ID population. The reported prevalence of 8.7% was

similar to my result of 8.6%.

MacRae et al. (139) reviewed 22 papers reporting any type of diabetes in the ID
population and reported a similar range to that found in the current study of
0:4% — 25%. However, it was noted that due to 16 out of the 22 papers not
reporting type of diabetes, specific diabetes outcomes could not be reported.
This lack of consistent detailed reporting throughout the literature is consistent
with what was found during my investigation. However, in contrast to these two
studies, of the 24 papers found reporting diabetes in my review, | was able to

isolate five for a separate meta-analysis for T2DM.
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2.5.3 Strengths and limitations

The aim of this review was to report a current ID population prevalence and
therefore stringent criteria concerning heterogeneous ID cohorts were enforced.
This removed the possibility of potential bias introduced by cohorts with certain
syndromes which may be at increased risk of specific outcomes. Although
heterogeneity was non-existent for disease outcomes, high heterogeneity was
seen in associated risk factors for pooled prevalence. | was unable to explain
this with meta-regression. However, high heterogeneity is commonly seen in
evidence syntheses investigating prevalence across large numbers of studies

from a global population (140, 141).

A limitation to my review was the lack of demographic data extracted from
articles which reported general population comparison data. Because of this |
was unable to adjust for confounding factors or perform a meta-regression. The
lack of demographic data could result from poorly recorded data from
retrospective databases. Studies using prospective screening data could
provide more meaningful and reliable data. Future research of this nature would

provide valid comparisons to the general population.

There were large differences in observed in the upper and lower prevalence
range for some outcomes, this could be due to confounding variables [e.g., age
or BMI]. Additional data such as this was often not reported leaving no
explanation for these large ranges. Moreover, outcome definitions were often
poorly reported in the studies and separate health conditions were often
grouped together [e.g., type 1 and T2DM)]. Improved reporting would help to
derive more accurate prevalence estimates. However, when using population
based approaches with ID cohorts, it is likely that people who get involved in
the studies are the same people who are likely to engage with health care,
leaving out people who may be truly vulnerable, meaning the sample may not
be representative. Currently, the only factor which indicates the true health
inequality in the 1D population is premature mortality, which has been

consistently replicated in studies (40, 142, 143).
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The lower prevalence of ischaemic heart disease observed in the ID population
could be explained by mortality in the ID population occurring at a younger age,
mainly due to non-cardiovascular causes (144). Therefore, the results observed
may be explained by survival bias. Under-diagnosis or mismanagement of
conditions is a suggested contributor to the health disadvantages for people
with ID (145), this may also go some way to explaining the observed lower
prevalence. Further analysis needs to take place taking account of confounding

factors (i.e., age). Due to lack of data, | could not adjust for the effects of age.

The time that has elapsed since the last search was performed is a limitation of
this chapter. Due to time constraints, | was unable to conduct an updated
search prior to writing this thesis. However, | am aware that an updated search

may reveal new eligible studies that would make for a more robust analysis.

2.5.4 Conclusions

This systematic review shows that there is no evidence to suggest that
prevalence of T2DM, CVD, and associated risk factors are dissimilar to the
general population. The prevalence of ischaemic heart disease was significantly
lower in people with ID but may be explained by survival bias. Studies
comparing health conditions in people with ID to the general population are
currently sparse, and often important confounding variables are missing or
poorly reported; more research with a focus on making comparisons to the

general population is needed to investigate possible health disparities.
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Chapter 3  Systematic review of interventions to

lower chronic disease prevalence in adults with ID

3.1 Introduction

Conditions such as CVD and T2DM share similar risk factors, including
dyslipidaemia, hypertension, obesity, and impaired glucose regulation [IGR]. In
the general population, these risk factors can be effectively lowered through
interventions focusing on changes in nutrition and physical activity [PA] (64).
However, an international review of PA levels in people with ID revealed that
they were less likely to meet the government recommended guidelines for PA,

with only 9% of individuals meeting recommended levels of PA (146).

Interventions of this nature predominantly incorporate increasing PA and
making better diet choices. Combining the two can result in a more pronounced
effects [i.e., diet and PA will increase weight loss vs diet alone] (147). In
addition, research has indicated that sustained health improvement can be
difficult over the long-term, with longer term interventions providing the best
chance of long-term success (148). Based on this the aim of this review was to
consolidate and describe the evidence assessing the effectiveness of multi-
component and long-term lifestyle interventions for people with ID aimed at

primary prevention of T2DM, CVD, or associated risk factors.

As indicated above, these types of interventions have been shown to work in
the general population (147, 148). In the introduction, | discussed barriers to
health experienced by people with ID. When considering barriers of this nature,
it is important to tailor interventions to people with ID in order to achieve
maximum effectiveness. However, past studies of this nature have often had
limitations (149). It was the aim of this chapter to consolidate evidence for
primary prevention of chronic disease through multi-component lifestyle
interventions and look for strengths and limitations of each in order to make

future recommendations.
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3.2 Methods

Investigator initials and details can be found in appendix VII. vii. This systematic
review is registered on PROSPERO - Registration number 42015020758
[appendix VII. Viii]. The review protocol from the original study can be found in

appendix VILix.

3.2.1 Search strategy and study selection

Studies were included if they: 1. involved a cohort consisting of > 80% ID
persons; 2. assessed a multi-component lifestyle behaviour change intervention
aimed at primary prevention of T2DM or CVD or reduction of risk factors; 3.
reported data for changes in anthropometric and/or biomedical measures
associated with primary reduction of T2DM or CVD [BMI, weight, body fat
measures, waist circumference, blood pressure, lipid levels, glucose levels, PA
level, sedentary behaviour, or dietary habits]; 4. were published in English; 5.
had a follow up period of six months or 24 weeks [based on recommended
clinical guidelines for interventions of this type]. Studies were excluded if they:
1. involved a restrictively selected cohort based on outcome [e.g., all
participants already had diabetes before the intervention]; 2. involved surgical
interventions, pharmacological interventions, meal replacement interventions,
or interventions aimed at increasing specific aspects of physical fithess for
athletic gain as opposed to changes in levels of physical activity; 3. involved a
cohort consisting of >25% persons with a specific ID. This was to reduce the
potential bias resulting from associated morbidities from specific genetic
syndromes. The percentage was a pragmatic figure based on the current

proportion of the most prevalent ID syndrome [DS] (30).

| searched EMBASE, MEDLINE, CINAHL, CENTRAL and PsycINFO from
January 01, 2000 through May 24, 2015. This start date was chosen because
of three reasons; 1. there was a need to conduct a systematic review of a more
contemporary population; 2. related systematic reviews of the topic area
revealed no research published before 2000 (149-151); and 3. there was a

need to include interventions with modern outcome testing techniques. Over the
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previous two decades, modern testing techniques [i.e., accelerometers] for PA
have improved and are now becoming a gold standard for this type of
intervention (152). There was a need for new types of measurement for day-to-

day PA, as self-reported data can often be unreliable by comparison (153).

My search strategy included search terms for health improvement programmes,
health behavioural change programmes, exercise programmes, nutrition
programmes, intervention study design, and intellectual disability [appendix
VII.X]. | also limited my search by English-language studies and studies with
cohorts >18 years of age, depending on database. Reference lists of relevant

articles were also searched for possible included studies.

Full text articles were identified after titles and abstracts were read separately
by two investigators [TC and AD] with discrepancies in selection being
discussed. Full texts were then examined by two investigators [TC and AD] to
check for suitability for inclusion. Only full length articles were included, review
articles were removed after reference lists were examined. Lead authors were
contacted for further information where inclusion/exclusion could not be
determined. Two authors of articles were contacted for information regarding
their studies. One did not reply (154) and the other supplied enough information

to exclude them from the review (155).

3.2.2 Data extraction

A data extraction form was designed and piloted specifically for this review
[appendix VII.xi]. From each study, | extracted the first author’'s name, title of
the paper, country of the author’s affiliation, year of publication, country of the
cohort, study type, sampling method, dates of data collection, and
inclusion/exclusion criteria. For each group within the study design, | also
extracted total sample size or sub-population size; mean ages, proportion of
male/female, severity of ID, ethnicity, and withdrawals. For each reported
outcome, | extracted information on the definition of the outcomes, how the
outcomes were measured, total number measured for outcomes, length of

follow up, baseline mean, post intervention mean, and mean differences
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between groups and/or from pre-to-post intervention. Data were extracted
separately by male and female where reported. Data were extracted by one

investigator [TC] and verified for accuracy by another [RS].

3.2.3 Risk of bias

The risk of bias for included studies was assessed using the UK’s National
Institute for Health and Clinical Excellence [NICE] quality appraisal checklist for
quantitative intervention studies 3" edition (156). The checklist included criteria
for assessing the internal and external validity of experimental and observational
quantitative studies [randomised controlled trials [RCTs], non-randomised
controlled trials, before and after studies] and grades studies according to overall

quality [categories ++, + or -].

3.3 Results

3.3.1 Identification of studies

| identified 3,508 articles via the literature searches [Figure 9]. After duplicates
were removed, 3,167 articles remained to be screened. The full-text of 32
articles were reviewed. Overall, four studies were included for descriptive
analysis (157-160)
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Figure 9. Flow diagram of included studies
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No extractable data (n=1)

3.3.2 Quality of included articles

A breakdown of study quality is presented in table 9. Overall, 50% of studies
received a high grading for external validity, and 50% received a good grade.

100% of studies received a good grade for internal validity [Table 8].
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Table 8. Quality assessment table

SECTION 1 - Population

Was the source population or source area well described?

Was the eligible population or area representative of the
source population or area?

Do the selected participants or areas represent the eligible
population?

Bazzano
et al.

++

SECTION 2 — Method of allocation to intervention (or comparison) ++

Allocation to intervention (or comparison). How was
selection bias minimised?

Were interventions (and comparisons) well described and
appropriate?

Was the allocation concealed?

Were participants or investigators blind to exposure and
comparison?

Was the exposure to the intervention and comparison
adequate?

Was contamination acceptably low?

Were other interventions similar in both groups?

Were all participants accounted for at study conclusion?
Did the setting reflect usual UK practice?

Did the intervention or control comparison reflect usual UK
practice?

SECTION 3 — Outcomes

Were outcome measures reliable

Were all outcome measurements complete?
Were all important outcomes assessed?
Were outcomes relevant?

Were there similar follow-up times in exposure and
comparison groups?

Was follow-up time meaningful?
SECTION 4 - Analyses

Were exposure and comparison groups similar at
baseline? If not, where these adjusted?

NA

++

NA

NA

++

NA

NA

++

++

++

++

++

NA

NA

Bergstrom
et al.

++

++

++

++

++

NA

++

++
++
++

++

++

++

++

++

McDermott
at al.

++

++

++

++

++

NR

NA

++

++

++

++

++

++

++

++

++

NR

Melville

at al.

++

++

NA

++

NA

NA

++

NA

NA

++

++

++

++

++

NA

++

NA

95



Was intention to treat (ITT) analysis conducted? - ++ ++

Was the study sufficiently powered to detect an

. . . . NR ++ NR NR
intervention effect (if one exists)?
Were the estimates of effect size given or calculable? NR + ++ ++
Were the analytical methods appropriate? + + ++
Was the precision of intervention effects given or

. + ++ ++ ++
calculable? Were they meaningful ?
SECTION 5 — Summary
Are the study results internally valid (i.e., unbiased) + + ++ +
Are the findings generalisable to the source population

++ + ++ +

(i.e., externally valid)?

++ (All the checklist criteria have been fulfilled). + (Some of the checklist criteria have
been fulfilled). — (Few or no criteria have been fulfilled). NR (not reported). NA (not
applicable).

3.3.3 Descriptive overview of interventions

In the following section | will give a brief overview of the included studies and
compare the strengths and limitations of each. Descriptive information from the

included studies can be seen in table 9; results are summarised in table 10.

3.3.3.1 Bazzano et al., (157)

The authors conducted a one arm before and after intervention in already
overweight or obese adults with an ID (BMI >25) who also had either, another
risk factor for diabetes or metabolic syndrome, or already had diabetes. The
starting sample size of the study was 85. The community based health
intervention, named ‘The Healthy Lifestyle Change Programme’ [HLCP]
involved peer-mentoring, one-to-one health education, supervised PA, and
clinical support aimed at reducing weight, diet & increasing PA. The intervention
ran for seven months and participants were seen twice per week for education
and exercise classes. The overall aim was to increase self-efficacy regarding
health, nutrition, and fithess. A one arm approach was taken due to financial
constraints and the perception that if an intervention was being offered within a

community then all eligible should be able to participate.
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Outcomes were changes in: Body mass; BMI; waist circumference; access to
care; self-reported nutrition; self-reported PA; and life satisfaction. Just under
half of the study participants [39/85 or 45.9%] dropped-out before the post-
intervention measurements could be taken, this was mentioned as a limitation
of the study in the discussion. However, the author notes that small scale of the

intervention then allowed the project to be flexible in nature.

The results showed an overall improvement in all outcomes [table 11] indicating
that the intervention works well as a lifestyle change intervention. However, the
author notes the limitation of selection bias. Meaning that those who
volunteered to take part were also most likely to be motivated to lose weight.
The outcomes were self-reported. Self-reported outcomes have been found to
be unreliable (150).

The attrition rate was attributed to several reasons including: Lack of motivation
to exercise; transportation problems; childcare issues; conflict with work
schedules; and language translation needs. However, the author notes that the

attrition rate is consistent with other interventions of this nature.

Overall, the author promoted the peer-led community based approach to
lifestyle interventions for people with ID. It meant the intervention could be
flexible and adapted as necessary. However, for future research of this nature
the author recommends that an RCT approach is used with longer term

outcomes.

3.3.3.2 Bergstrom et al., (158)

The authors conducted a two-arm intervention which took place at residences
caring for people with ID. The intervention offered a ‘study circle’ for caregivers,
and an appointed health ambassador at each residence. An educational health
course for the residents was provided with the primary outcome of increasing
PA and the secondary outcome of decreasing weight and BMI. The study

involved people with mild and moderate ID only. This is common in
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interventions of this nature due to the increased physical limitations of people

with severe to profound ID.

The primary outcome of this study was PA [measured in steps per day]. This
was measured via pedometer; based on the literature indicating that self-report
methods both under- and overestimate PA levels (161), a pedometer would be

a more accurate method.

Secondary outcomes included BMI, waist circumference, dietary quality
[measured by digital photography], satisfaction with life, and work routines. A
positive intervention effect was seen for PA, with a significant increase in steps
per day demonstrated. However, this increase in PA was not translated into any
improvements in BMI, diet improvement, or waist circumference [the applicable
outcomes for my review]. This study was a cluster study involving separate
residences housing people with ID. The author noted that the type of residence
was found to be an effect moderator, and that this should be accounted for in
future research. The type of home [i.e., group home vs assisted living] may
increase the positive outcomes of an intervention due to the support systems in
place for the participants. This indicates that the level of support that is in place
for people with an ID during a lifestyle intervention is an important aspect for

Success.

Again, not everyone who enrolled took part in final measurements with some
measures for work routine outcomes having only 14/64 measured on follow-up.
Fortunately, the PA, anthropometric, and diet outcomes were all above 70%
complete for follow-up, offering a more reliable result. Consistent with Bazzano
et al., the author notes that they encountered several challenged when
collecting data in the target group including: Both the participant and/or the
care-giver motivation to take part in the intervention and/or measurement;
seasonal differences affecting motivation; and the nature of self-reported data

being unreliable. Which is consistent with my previous suggestions.

Overall, the author remains positive that the results are encouraging. However,

admits that there are areas for improvement. One key area that is necessary for
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improvement is a consistent implementation strategy to increase fidelity. This is
something that is specific to this study to the clustered nature of the intervention
across different residences. It could be suggested that the decreased fidelity
arising from the differing implementation technique and management for the
intervention within individual residences led to the difference in results between
Bergstrom et al., and Bazzano et al. Where anthropometric measures were
seen to improve in Bazzano et al., possibly due to the smaller group size
allowing for more control over participants and the flexible nature of the

intervention this caused.

Table 9. Descriptive information for included studies.

Study [year] Country Mean age Severity of ID [%)]

% white

Bazzano et

al., [2013] 1 USA 85 44 38.6 NR 20.5
Interven. Control Mild /
Bergstrom et Moderate 100
2 Sweden 129 43.4 NR
al., [2009] 36.2[10.1] = 39.4[11.3]
Severe 0
Profound 0
McDermott et Mgltlj"e?r;te 100
al., [2012] 2 USA 432 38.8 49.2 41.7
Severe 0
Profound 0
Mild 315
Melville et al., Moderate 315
[2011] 1 UK 54 NR 40.7 Severe 35.2 96.3
Profound 1.9

3.3.3.3 McDermott et al., (159)

The authors conducted an active randomised control trial for 432 people with
mild to moderate ID. Intervention participants were assigned to eight weekly
lessons involving nutrition, exercise, and changing ways of thinking. The
lessons focused on stress management, complications of obesity, and
behaviour management. The classes emphasised moderate to vigorous
physical activity, healthy eating and BMI reduction. The active control group

were assigned to eight weekly lessons on safety and hygiene.
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The outcomes included: Increase in moderate-to-vigorous PA [MVPA]; BMI
reduction; food availability; and life stress. However, results were published for
MVPA and BMI only. No significant intervention effects were seen in any of the

outcomes.

This study started with the largest sample size [n=432]. However, the attrition
rate was also the highest with 54.6% of participants not taking part in the follow-
up measurements. The author notes this is a major challenge to their study and
as an area that is important for future research. This is a consistent area in
which these types of interventions experience limitations. Alongside drop-outs,
the author notes that refusal to take part in aspects of the intervention
throughout the time-period was an issue that affected results. Reasons for
drop-out of inability to take part included: Job-related conflicts; preference to go
on other outings with family or carers; not wanting repeat home visits to
measure their food availability or complete questionnaires. In addition to these
issues, many participants refused to wear the accelerometers. When trying to
move away from self-reporting data, this issue makes it difficult to find an
effective and reliable method for PA data collection. Although the author does
not allude to it in the article, other behavioural issues (162) and issues in
understanding (163) that are common in people with ID may contribute to

participants not wanting to wear the accelerometer.

3.3.3.4 Melville et al., (160)

The authors conducted a single arm intervention in 57 already obese adults
with ID (BMI > 30) that had been referred to a dietician by their general
practitioner in the UK. The intervention consisted of nine lessons, every 2-3
weeks were provided for participants and their carers. Lessons were aimed at
increasing PA and better diet, via personalised diet prescriptions, as well weight
loss. Interventions also consisted of personalised diet plans with a daily energy
deficit [600kcals per day].

The outcomes were: Body weight; BMI; waist circumference; and levels of PA

and sedentary behaviour. PA and sedentary behaviour was measured using an
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accelerometer. The study saw only seven drop-outs before follow-up
measurement could be taken [12.3%]. This was the smallest number of drop-

outs of all included studies.

The study demonstrated positive intervention effects. With significant reductions
in body weight, BMI, waist circumference, and sedentary behaviour. No

significant increase was seen in PA.

The author notes the one-to-one nature of intervention delivery as a strength,
this is consistent with Bazzano et al. However, the author writes that financial
implications need to be considered for future research because one-to-one
lessons are an expensive option. The study incorporated carers where
possible, this was perceived as a positive motivator on participants. This is also
consistent throughout the studies. It shows that with a higher level of support,
the person with ID is more likely to do well. Regarding the accelerometer use,
the author collected data for over 70% of the participants. This is higher than
McDermott et al., where most participants refused to wear the accelerometer.
Limitations of the study were a lack of control group and a short follow-up

period.

I will discuss and compare the included studies in further detail in chapter four

of this thesis.
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Table 10. Summarised results of the included studies

Study n

Descriptive information

Intervention effects [% difference]

Baseline to Anthropometrics Vegetable
AUthorr[]);?:é] Study ;:(t;:)r_ final data PA outcome [measurement] servings
outs collection Body weight Waist circum. [per day]
Minutes PA per week
Bazzano (2009)
+54.887% **
“Healthy Lifestyle 44 7 months -1.34% * -1.502% * -2.179% ** +10%
Change Program Sessions per week
(HLCP)”
+21.875 **
14-63 Steps per day [pedometer]
4 depending 12-16 th 14.286%
- +14.
Bergstrom (2013) on months 1% 1.799% NR (]
outcome +19.995% *
measured :
MVPA ratio [Accelerometer]
McDermott (2012) Interven. | Control
“Steps to Your 196 12 months NR NR NR
Health (STYH)” Intervention Control
-0.779% -0.664%
-4.167% -4.762%
Sedentary [mins per day]
-6.642% *
Melville (2011) Light intensity [mins per day]
47 24 weeks -4.445% ** -4.55% ** -5.152% ** NR
“TAKE-5 STUDY” +10.763%
MVPA [mins per day]
+25.423%
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¥ Results were shown for intervention group only; * P <0.05; ** P < 0.01; PA — Physical Activity; MVPA — Moderate to Vigorous Physical
Activity.
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3.4 Discussion

3.4.1 Summary of results

Out of the four included studies, two single arm studies with a follow up of
seven months (157) and 24 weeks (164) respectively indicated significantly
improved outcomes. Reductions in weight, BMI, and waist circumference were
demonstrated after implementation of a lifestyle intervention programme aimed
at increasing physical activity and improving diet. Additionally, both studies
demonstrate a significant improvement in PA outcomes. Specifically, ‘minutes
per week’ and ‘frequency of sessions’ (157) and a ‘reduction in sedentary
behaviour’ (164). These positive intervention effects may be explained by both
cohorts being overweight-obese upon commencement of the study. This was
not the case in the further two studies (158, 159) where the cohort was not
recruited based on health status. Significant positive improvements in waist
circumference, BMI, and steps per day were seen in the intervention group of
one of the two studies with a control group (158); between group data was not
reported for the other study (159). However, there were no significant
differences between control and intervention reported for either of the two-

armed studies.

3.4.2 Comparison to other knowledge

To my knowledge, this is the first systematic review and meta-analysis focusing
on pragmatic long-term lifestyle interventions for adults with ID in order to
reduce CVD and/or T2DM risk. | will briefly discuss similar reviews that have

been conducted:

Jinks et al., (165) conducted a systematic review around qualitative studies
focused on behavioural change approaches within the ID community to aid
weight loss and health. The review found 12 papers, of which only one was
gualitative in nature. The author notes that not enough research focuses on
behavioural approaches and more research with a qualitative basis needs to be

performed.
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Spanos et al., (166) reviewed 22 papers assessing interventions for weight loss
in people with ID. The review concluded that not enough interventions met the
recommended duration in clinical guidelines. Also, the interventions were too
specific and differed in the nature, concluding that more multi-component

interventions need to take place.

Brooker et al., (167) reviewed interventions with a primary focus on PA. The
review noted small sample sizes and invalid measurement tools were an issue,
concluding that PA does have the ability to improve health in the ID population

but longer term multi-component interventions need to take place.

3.4.3 Strengths and limitations of my review

The aim of this review was to evaluate multi-component lifestyle interventions
with a follow-up period of more than six months or 24 weeks. An initial plan was
to conduct meta-analyses on the extracted data. Unfortunately, any subsequent
meta-analyses would not have been useful or reliable due to the lack of data
overall, and the mixed data collection methods and reporting methods

throughout the studies.

A strength of this review is the stringent criteria used to form an unbiased
selection of studies. This is demonstrated in our inclusion criteria for percent of
specific ID and age. Also, we only selected studies that involved longer-term
follow-up periods to be consistent with clinical guidelines for lifestyle

interventions. However, this could also be considered a weakness.

Only four studies were included in this review. This shows that multi-component
lifestyle intervention research in people with ID is scarce. However, there were
seven studies which could have been included if we had set our inclusion
criteria to include studies that were of a shorter follow-up period (96, 104, 168-
172). We considered studies with a longer-term follow-up only. This was based
on the recommended clinical guideline’s advice on length of lifestyle
intervention playing a part in sustained weight-loss. With longer term

interventions providing the best chance of long-term success (148). However, in
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a future review it may be prudent to include all lengths of review and then split
the results by length of study. There is clearly some added complexity in
running interventions with people with ID compared to the general population.
In this respect, it would be helpful to compile and analyse all available literature

to help collate themes, regardless of study length.

The searches for this study need to be updated. It was my aim to update these
searches prior to the writing of this thesis. Unfortunately, due to my focus being
on other streams of work that were to form part of a wider PhD, | was unable to

find time to update the searches in time.

3.4.4 Conclusion

Multi-component lifestyle interventions with a follow-up time of 12 months are
the current recommendation for weight-loss intervention studies (173).
Literature adhering to these guidelines with general population samples are
common (174). However, it is the finding of this review that the literature
focusing on lifestyle interventions in people with ID is currently scarce by
comparison. People with ID have distinctive health needs and due to specific
challenges [e.qg., level of disability, level of communication ability]. The nature of
an ID means that interventions must be carefully planned and structured to
achieve maximum positive intervention effects. This is especially important
when trying to adhere to the recommended length of intervention set by NICE
because the studies within this review have consistently noted high drop-outs

as a weakness of their respective intervention results.
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Chapter 4 Discussion

It was the purpose of this thesis to address gaps in the published literature. Two
systematic reviews were conducted to form the basis of this thesis. This
discussion will summarise the findings from both reviews and then present the

implications of the thesis before making recommendations for future research.

4.1 Implications

4.1.1 Disparities in health compared to the general population

Chapter two showed that there are comparable rates of cardiometabolic
conditions seen in people with ID and the general population. This was not as
expected based on previous literature. However, the systematic review that was
conducted has limitations due to the varied reporting and lack of comparison
data. In this respect, the question of whether people with ID suffer from health

disparities by comparison to the general population has not been answered.

Possible health disparities have been the focus of much research over the
previous decade and this increased research has resulted in changes to policy
and practice in the health care of people with ID. It may be the case that
previous research and subsequent changes in policy and practice have led to a
stabilisation of health disparities between people with ID and the general
population. Issues also surround the reliability of the results shown and the

limitations discussed within the chapter.

Briefly, there was a lack of consistent reporting which led to me being unable to
reliably account for confounding variables within the data. Therefore, the key
implication from this review is the recommendations it makes to future research
in standardisation of reporting sample descriptive information; definition of
outcomes; and most importantly, providing general population comparison data.
It is also important to consider the implication of grouping many syndromes and

conditions, diagnosable in their own right, under one label — ‘ID’. This is
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especially important to consider in cardiometabolic condition research, due to

the nature of the effects of severity on cardiometabolic outcomes.

4.1.2 A move to the separation of severity of ID as individual conditions

Although it is the finding of chapter two that the level of overweight and obesity
is high in people with ID, a problem also exists in people with ID being
underweight (84), with evidence that underweight prevalence is nearly as high
as obesity [18.6% and 20.7% respectively] (112). One important thing to
consider when analysing ID research is the implications of grouping people with
an ID under on blanket term. As discussed in the introduction, the term ‘ID’ is
used to encompass all people who can be placed on the ID continuum from
mild to profound. | would recommend that researcher be cautions with this way
of grouping people with ID. It has been suggested that people who have severe
of profound ID are more likely to be underweight than those who are at the
mild/moderate end of the continuum (160), and on study has shown that
increased severity of ID is associated with being underweight [bivariate
association: p<0.001; OR = 2.7] (84).

Therefore, it should be the case that research moves towards a separation of
the continuum of ID into two categories [mild/moderate and severe/profound],
and research should take place as if these were two distinct conditions. If
researchers are to group these severities together in one study, it is important
that they report the percentage of each severity so results can be separated

accordingly.

4.1.3 Improved health screening for people with ID

T2DM, CVD, and obesity have become highly prevalent across the world in
recent decades and there is increasing emphasis on reducing mortality and
financial burden that these conditions cause (175). There is a current focus on
obesity management and non-communicable disease prevention. A significant
proportion of people with ID have difficulty accessing health services and

therefore the physical health conditions in this population remain under
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diagnosed (176). The ID health checks are in place to provide opportunity for
specialised health screening to take account of complexities associated with ID.
However, a recent evaluation of these health checks in the UK reports that only
49.4% of eligible persons have taken part in the checks (61). Although health
checks in the UK are incentivised for general practices, there is currently no
provision for the ID community to attend. Higher participation rates in annual
health checks would facilitate diagnoses and prevention of conditions through

educational interventions by healthcare professionals.

One potential issue faced by year-on-year health check data is that we do not
know whether the people who attended the previous year are the people who
continue to attend. Moreover, those who interact with their healthcare are also
more likely to be healthy. This is an issue than can also arise in selection bias
during studies, and was alluded to in the included studies from chapter three, in
that those who are willing to participate in weight-loss research are more likely
to go forward and lose weight. One way to research this to check this problem
with ID health check attendance prevalence is to analyse patient level history of
attendance data. This way, we can gauge the consistency of attendances.
There needs to be more focus on these possible confounders to the attendance

statistics so we can gain more insight.

An important aspect of the ID health check is the increased appointment length.
This is an important issue to consider when NHS GPs are constantly under
pressure to meet appointment waiting time targets in an overloaded system.
This surely means that offering extended appointment times to people with ID is
a difficult undertaking. An additional important piece of research would be to
look at the length of these appointments for ID health checks and see if they
are adhering to the recommended appointment times. One suggestion is to
schedule these appointments in less busy times to account for appointments
taking longer than planned. This is a good idea in principle, but surely
impossible bearing in mind the burden that GPs face with an overloaded
system. Although the health checks are incentivised and provide additional
benefit to the health of people with ID, 24.1% of GP surgeries still do not
perform ID health checks (58).
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One way to counteract the lack of GP availability to suitably screen people with
ID is to provide screening elsewhere — a shared responsibility to relieve the
burden and improve health for those with ID. One organisation that is already
doing this is the Special Olympics. The Special Olympics are a registered
charity and the largest provider of sports opportunities to people with ID. They
hold annual events, nationally and internationally, in which 1000s of individuals
with ID attend. At these events, health screening provided by volunteer nurses,
doctors, and other medical professionals screen the ‘athletes’ for potential
medical issues. If a problem is found, an official referral to the athletes GP is
made. Not only does this offer an opportunity for health screening in people
with ID, but it offers a rich data set for analysis. In fact, many articles were
found during the search for chapter two which provided prevalence results for
people with ID for the outcomes we were looking for. Special Olympics samples
were excluded from this review due to the perception that they may take part in
regular PA and therefore bias the sample. However, in future it may be prudent
to include such prevalence rates for a better overall analysis and then split the
results accordingly to account for any bias. These added data would provide for

a more comprehensive analysis.

4.2 Weaknesses in study methodology

Study methodology was heterogeneous within included studies for both my
systematic reviews, therefore | included rigorous inclusion criteria. This was due
to our specific outcomes (population based sample of adults with ID). This was
considered a strength of my systematic review and meta-analysis. However,
this strict inclusion criteria mean that | could potentially have missed papers that
would have influenced my results. Based on this, | will critically discuss the
knock-on effects of each inclusion criteria and how this may have changed the

meta-analysis results.

For the first review in chapter 2 we selected inclusion criteria that helped us
form a non-biased study sample. Inclusion criteria 1 was selecting papers that
involved cohorts consisting of >80% ID persons. This was a pragmatic figure

chosen such that any non-ID person in the sample would not influence the
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results. It is important to note that this >80%’ figure was not based on any
statistical result and should be treated with caution. However, it is also
important to note that no papers were excluded based on this criterion. All
studies that were included had ID specific samples. Based on this it may have
been pertinent to perform a more thorough scoping search, and based on
knowledge gained from said search, not have used this inclusion criteria. This
inclusion criteria did not affect the results of the systematic review and meta-

analysis.

Inclusion criteria 2 was to include ‘population based studies’ only. This was a
strong inclusion criteria in principle. It meant that we were only included studies
that were representative of an entire population (e.g., the UK population that
includes proportions of ID people). However, this inclusion criteria was ill-
defined in itself and upon further analysis it could be said the exclusion criteria
had covered the issue of population based studies. For example, excluding
cohorts with >25% of people with a specific ID syndrome, or excluding studies
that included a cohort selected based on outcome (e.g., all obese). These
exclusion criteria were selected to remove the risk of biasing a sample and to
make the cohort a good representation of a population. Based on this, this

specific inclusion criteria was not necessary.

Inclusion criteria 3 was to include samples where >80% of people were over the
age of 18. This was included because we wanted to include a sample of adults.
However, again, the 80% figure was a pragmatic decision based on no

statistical input. In future, it would be better to base these figures on statistically

valid output to validate our decision.

Inclusion criteria 4 and 5 (included health outcome of interest and reported data
that prevalence rates could be extracted from, respectively) were included so
we could focus research on cardiometabolic outcomes and the prevalence
thereof. These criteria were a good choice based on the outcomes of the

systematic review.
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We used inclusion and exclusion criteria to help us collect an unbiased sample
representative of the population. However, some of the studies we have
included could be deemed as potentially biased and could have affected the
results of the meta-analysis. We accounted for this by using meta-regression
but | will briefly discuss some of the types of papers that were included that

could have had an effect.

The need to have a sample representative of the population may have led to us
excluding potentially useful papers. An example of this was the exclusion of
papers that used sampled from Special Olympics. The Special Olympics is the
world’s largest provider of sporting activities an opportunity for people with ID.
They also collect scientifically rigorous data from large sporting events to track
people’s health and offer referral for those with health issues. The majority of
published papers using Special Olympic samples are based on cardiometabolic
outcomes such as obesity and blood pressure which are easy to measure
during events. | did not include papers from Special Olympic samples because
of potential bias caused by the Special Olympic ‘athletes’ having regularly
partaken in exercise and could therefore be deemed as healthy people based
on performing more exercise than a population average. This was a naive
assumption. Special Olympics ‘athletes’ are a wide-ranging population including
people who attend clubs for social activities as well as sporting activities. They
also include athletes with PMLD who have limited movement such that they
cannot perform exercise to the extent that fithess betterment can be achieved.
Based on this it would have been a better decision to include these studies
published using Special Olympic samples and include the criteria as a
confounding variable during the meta-regression. Not including these studies

has led to me excluding valid and useful data.

Papers from the HA-ID study (n=5) used a sample of older people (age = 45+).
Although these were not excluded due to our inclusion criteria including of
population >80% 18+ years, the sample of people may have biased results.
The sample in this study were older and therefore more susceptible to later life
disease and illnesses such as cardiometabolic conditions that were the basis of

my systematic review. This weakness can be further compounded by other
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research indicating that people with ID can experience cardiometabolic ta

younger ages and that life expectancy is younger for the ID population.

There are studies within my systematic review which may be biased in other
ways not considered by our inclusion criteria. These include smaller studies and
studies where the sample is all female or all male. Males and females have
different rates of cardiometabolic disease and this was not addressed in my
inclusion criteria. 1 did not account for male and female split during my meta-
regression, this is something that should be considered for future research.
Moreover, it should be considered by anyone collecting data on ID populations,
often male female split, amongst other important influential criteria, was not
reported and therefore | was unable to account or it during meta-regression.
This means that the true influence of confounding variables could not be

demonstrated.

4.3 Recommendations for future research

Within this thesis, | have conducted two systematic reviews. Chapter two was a
large-scale and comprehensive review of the literature and included 64
individual articles. This is a high number of papers compared to chapter three,
where only four were included. The most obvious reason for this is the nature of
the research, whereby retrospective data analysis is a cheaper and quicker
method of providing insight compared to running long-term intervention studies.
However, a consistent issue | have faced throughout the assessment of studies
in people with ID is the varying standards of reporting and inconsistent

definitions leading to a poorer evaluation of literature.

The studies within chapter two had inconsistent definitions of diseases, this
lead to difficulty in grouping diseases for meta-analyses. | tried to group the
diseases the best | could, based on the descriptions in the text. However, due
to the poor definitions in some papers | had to create separate meta-analyses

for undefined diseases. This varied reporting nature may result from language
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differences, or a general misunderstanding of the definition of a disease the
author is trying to report. One example of this is the reporting of ‘heart disease’.
This can take on different definitions depending on your medical background.
To be able to make the most of the results published in these papers, it would
be beneficial to standardise reporting of diseases according to specific disease
level ICD-10 (177). This would avoid confusion. Additionally, a common
reporting method defining the disease would be beneficial when it comes to

pooling results together for meta-analyses.

Chapter two set out to make a comparison of pooled prevalence of disease
between people with ID and the general population. Chapter two showed that
there is no evidence to suggest that prevalence of T2DM, CVD, and associated
risk factors are dissimilar to the general population. The prevalence of
ischaemic heart disease was significantly lower in people with ID but may be
explained by survival bias. Studies comparing health conditions in people with
ID to the general population are currently sparse, and often important
confounding variables are missing or poorly reported; more research with a
focus on making comparisons to the general population is needed to investigate

possible health disparities.

Only 11 articles reported general population data alongside ID data. This was a
limitation. To make true reliable comparisons, more like-for-like data needs to
be published comparing the two populations. One major problem for this is the
availability and quality of datasets alongside the complexities researchers face

in matching datasets together.

In comparison to the general population, data indicating health measures in the
ID population are relatively sparse. Although there have been recent additions
to health care provisions for this at risk community, additional, better maintained
databases would help fill this gap in data and provide better estimates of health
in people with ID (178). As well as investigation of health conditions, future
research is required to investigate methods of reducing the severity and risk of

these conditions through modifiable behaviours.
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In chapter two | tried to analyse the effects of severity of ID using meta-
regression. However, only half of the included studies reported severity of ID.
During my implications section of this discussion | have discussed the
importance of separating mild/moderate ID from severe/profound. The lack of
reporting of severity of ID may make the reliability of the meta-regression output
unreliable. Future research should be considerate of the severity of ID when
reporting prevalence results. In addition to this, in those studies where severity
was reported it is clear to see that most samples were predominately
mild/moderate. It could be suggested that this would bias the result if people
with mild/moderate ID are more likely to be obese. It is difficult to account for
this using the meta-regression when only half of includes studies reported

severity of ID.

Research limitations were also shown in chapter three. Only half of included
studies were given a high-quality grading and the respective authors discussed
several limitations that were consistent across studies and that are important
consideration for future research in multi-component lifestyle interventions for

primary preventions of chronic disease.

Within my introduction, | described barriers to health faced by people with ID
and this is consistent with the behavioural barriers the researchers describe
during their intervention studies. A person with ID may have a decreased
understanding of new concepts (50, 51) and it can then be difficult to try and
explain why something is necessary. This was shown in interventions where the
researchers used accelerometers. The researchers found it difficult to collect
results because of the participant’s refusal to wear the device. Although the
accelerometer is fast becoming the most accepted method of measuring day-
to-day PA (179). However, an issue clearly exists in using this type of

measurement in people with ID.

One other issue that arises from behavioural and intelligence barriers is attrition
rates during studies. Again, this may arise from a general lack of understanding
of concepts are complications due to increased behavioural issues exhibited by

people with ID. It also touches on another point brought up during my
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introduction, a lack of health literacy. This concept evolves from a lack of
understanding about what is involved in being healthy. This isn’t an issue
unique to people with ID and many people in the general population face the
same lack of understanding. If in a research intervention, the participant with ID
may struggle to understand the need to complete the intervention and need to
maintain a healthy lifestyle. This is one issue that is addressed with the multi-
component nature of the interventions. It is important to have an educational
aspect alongside exercise and diet intervention to help participants understand
why they are taking part. One way of increasing understanding is by increasing

the interaction and guidance from the researchers throughout the study.

A way to counteract this would be to utilise a strength of two of the studies (157,
160). It was noted that studies in which the participants had an increased level
of guidance and care throughout the intervention provided a better intervention
environment with more reliable and complete results. This can be seen in
Melville et al., where one-to-one guidance for participants was used, and the
data collected for the accelerometers was over 70% complete. A
recommendation for future research would be to use accelerometers alongside
increased interaction from researchers and carers to support the participant
during the intervention. This would help provide more complete and reliable

data.

One way to ensure a more personalised guided intervention would be to keep
intervention group sizes small. This is counterintuitive for research because
researchers require large sample sizes to increase power. However, in
Bergstrom et al., the author notes that a smaller group size allowed for a more
flexible intervention which was a strength. Therefore, it is the finding of this
review that interventions should be smaller and more personalised with more
assistance provided to the participant to achieve maximum positive intervention

effects.

One important issue to be raised when considering increased research and
carer presence during interventions is the financial implications. A consistent

theme throughout the included studies was a lack of funding to make the
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intervention the best it could be. An increased researcher presence within an
intervention would only increase cost and this would be tough to deal with

unless more research funding can be sought.

Overall, multi-component lifestyle interventions have been shown to be
somewhat beneficial in health improvement in people with ID. Currently, studies
with long-term follow up periods are scarce and more research needs to take
place in the best way to conduct these interventions to maintain a long-term
benefit. It is the findings of this research that longer term studies may be difficult
due to high study attrition. This can be counteracted by taking note of the future
research recommendations from the studies. The main recommendation being
that increased assistance and smaller groups will provide a better environment

for the participant to make the most of the intervention.

4.4 Conclusions

This body of research indicates that levels of cardiometabolic disease in people
with ID are generally comparable to that of the general population. However,
due to limitations in reported data throughout the literature this conclusion
should be treated with some reservations. However, rates of cardiometabolic
disease are high and reliable methods of improving health in people with ID are
not as easily accomplishable as in the general population for a variety of

reasons.

Although, health and the reduction in health disparity has improved in people
with ID in the UK, and most countries in the western world, there are issues that
still need urgently addressing to investigate existing health related issues
arising from cardiometabolic conditions. More reliable results from robust
analyses can be achieved via changes in the way ID research is conducted and

reported.
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Chapter two — review protocol

Bac und
Intsllectual disability

Intellectual disability (ID), commonty referred to as leaming disabality, can be charactenised
as arrested development from childhood in intellectual functioning and adaptive skills,
leadmyg to a reduction in ability to cope mdependently [1] and has an estimated current
prevalence of 10.37/1000 worldwide [2]. Increased risk factors for cardiovascular disease
(CVD) and Type 2 diabetes mellitus (T2DM) have been demonstrated in specific ID sub-
groups defined throughout the literature including those with sedentary hfestyles [3], those
with a less severe ID [4] and with more independence [3]. Importantly, the high rate of anti-
psychotic medication nse amongst those with ID [6] adversely canses metabolic changes
associated with CVD and T2DM, inchiding excessive weight gamn [7]. A retrospective study
conducted in the Netherlands [8] demonstrated a prevalence of multi-morbidity (two chronic
conditions or more) of 79.8% m an ID population.

Type 2 dinbetes

The prevalence of T2DM is increasing globally [9] through suggested mechanisms such as
decreased physical activity levels [10] an increase in availability of cheaper, energy nch
foods providing an increase in energy intake [11]. It is estimated that 360 million people
worldwide will be diagnosed with T2DM by 2030 [12]. The increased prevalence of T2DM
15 causing worldwide increases in medical costs [13]. The predicted nse in cost globally 15
estimated to nse to $627 billion by 2035 [14]. Moreover, the predicted rise in cost to the NHS
15 estimated to nse to £16.9 billion per anmum by 2035 [15]. Those with ID are likely to be
more at nsk of T2DM due to an mereased prevalence of nisk factors, meluding obesity.
Specifically, a study in an older population from the Netherlands [16] indicated an increased
risk of T2DM via high prevalence of risk factors in an ID population. However, other studies
have been contrary, with no differences seen at all befween ID and non-1D populations [17].

Cardiovascular conditions

Cardiovascular disease is the UK largest cause of death, with responsibility for over a third
of all deaths in the UK and is also the largest cause of death i ID populations [18]. These
figures are predicted to nse and lead to an overall anmual cost to the WHS of £50 billion per
year by 2030 in the general population [19]. Multiple modifiable nsk factors such as
dyslipidaemia, hypertension, and hyperglycaemia can all be noted as responsible mechanisms
m increasing CVD nisk. These mechanisms are all mereasing in prevalence due to the nature
of the increase n obesity caused by poor diet and sedentary behaviour - physical mactivity 15
currently estimated to be responsible for 10.5% of all coronary heart disease cases m the UK
[20]. A comprehensive review focused on the literature indicating prevalence of CVD in ID
populations noted an mncreased prevalence overall and a smaller reduction n prevalence over
the last two decades when compared to the general population, callmg for suitable hifestyle
measures to be enforced [21]. Conversely, A large American survey study [22] demonstrated
a lower overall reported frequency of CVD m ID) samples, however, it 15 noted that these
results were not consistent with mortality data mdicating erther a discrepancy m the self-
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reported nature of the study or an imder-diagnoesis of conditions in this sample. Discrepancies
within the literature are commeon and need to be further mvestizated in ID populations.

Risk factars for T2DM and CTD

Established nsk factors heavily contmbute to the development T2DM and CVD as well as the
long-term wvascular nisks associated with these conditions [23]. Bisk factors for T2DM and/or
CVD that are frequently measwred as part of nisk assessment in routine care include obesity,
mmpaired glucose regulation (IGE), hypertension, and hyperlipidennia. These nisk factors have
all been noted as contributory factors to T2DM and CVD. Alongside the condifions
themselves, nsk factor prevalence 15 also mereasing. The DECODE study, a large European
epidemiclogical study demonstrates that half of all Exwopeans will experience IGE. or T2DM
within their ifetimes [24]. Hypertension 1s also on the nse, wath a 26 4% global prevalence
recorded m 2000 predicted to nse to 29 2% by 2025 [25]. And hyperlipidaemia, including raised
cholesterol, increases the risks of CVD with raised cholesterol levels accounting for over 30% of
ischemic disease worldwide and is acconntable for 2.6 million deaths anmually [26]

The suggested associated mechanisms for TYDM prevalence (Le., increased energy intake) 15
also a direct canse of increased obesity. The ciorent estimated worldwide prevalence of adults
with a body-mass mdex (BMI) of 25 kg/m® or greater (classed as overweight) increased
between 1980 and 2013 by & 1% in men and 8 2% m women [27] and at the time of diagnosis
of T2DM, 80%: of mdividuals are categorised as obese [28]. Some mvestigation into this area
mdicates the at nsk nature of ID populations. A UK based study with a population of mild-
moderate people with ID living n supported accommodation demonstrated an increased
obesity prevalence in older people and, overall, enly 4% of participants reaching minmmm
standards of physical activity — a major contributor to obesity.

Rationale

Feesearch imdicates that ID populations may be at increased nsk of developing T2DM and
subsequent CVD through mereased nisk factors such as obesity. The global increase of
obesity, CVD and T?DM and cuorent discrepancies between studies focusing on imcidence
and prevalence of such conditions n those with ID indicates a need for a systematic review of
literature in this area.

Two reviews have been conducted in this area focusing on combmed type 1 and type 2
diabetes prevalence [29] and CVD and nisk factors [21] respectively. However, to our
knowledge a systematic review focusing on CVD, TXDM, and associated nisk factors
mclusive of meta-analytic techniques does not currently exst.

Aims

The overall aim is to review and consolidate the evidence for current rates of TXDM, CVD, and
associared risk factors, in people with ID. If sufficient dara are available, 3 mets-analysis will also be
conducted.

The original plan was to only examine rates of T2DM and CVD in people with ID. However, an
inifial scoping search suggested a lack of studies reporting relevant ontcome data. The focus of the
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review will therefore be widened to inclode risk factors for T2DM and'or CWVD that are currently
considered as part of risk assessment in rontine chnical practice (obesity, impaired glucose
metabolizm, elevated blood pressure, dyslipidaemia).

Physical activity levels/sedentary behavionr and dietary factors will not be considered when framing
the research question and designing the search siratezy. However, where studies report data related to
the above, these data will be extracted.

Objectves
# Toestablizh the prevalence and incidence of T2DM in the ID population.
# To establish the prevalence of previons CVD and imcidence of CVD in the ITD population

# Toestablish the prevalence of risk factors for T2DM and/or CVD (adverse lipid profiles,
IGE., obesity, and hypertension) in the ID population.

Methods
Search strategy

Separate searches of the following electromic databases will be conducted to idenhfy relevant
studies from the year 2000 to current.

+ MEDLINE
+  PsycINFO
- EMBASE

The search strategy will combme MeSH terms and keywords relating to intellectual
disabilities, T2DM, CVD, and nsk factors for T2DM and/or CVD (Table 1). An mitial
scoping search suggests that this 1s the most appropniate approach.

Study Selection

The planned inchision and exclusion critena are summarnised in Table 1. Only studies
published as full length articles in English language will be included in the review. Titles and
absiracts will be reviewed mdependently by two reviewers (TC and AD). Followmg retneval
of potenfially relevant articles full -text review will be camed out by two reviewers (TC and
AD). Any differences will be resolved by a third party.

Feference hists of papers identified for mclusion and other applicable articles will be
examined for other relevant studies. Experts in the field and first authors of mcluded papers
will also be confacted

Inclasion Exclmsion

P - population = People with an intellectual = Study population includes any of

disability (whole study the following (= 20% permitted):
population or a defined sub- - People with an 1denfified
sample) developmental disability in
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« Adults (~18 years)

the absence of mtellectial

- People identified as having a
leamming difficulty as opposed

to a learming (intellectual)
disability.
- People with specific

syndromes linked to a genstic

pre-disposition to diabetes,
obesity or CVD e.g. Prader
Wilki.

- People selected on the basis

of having a specific syndrome

e.g. all have Down's

- People with aceuired ID (2.2,

from head mpury)
I—1tem of mterest | » Type 2 diabetes = Type 1 diabetes or if type of
» Cardiovascular disease diabetes not specified
(atherosclerotic) = Heart disease not classified as
» Risk factors for T2DM and/or CVD e g. congenital heart
CVD: disease; or if type not specified
- Owerweight/obesity
-  Hypertension
- Metabolic syndrome
- Hyperlpidaemia
- Impaired glucose
regulation
C - context » Population based studies
O - outcome * Prevalence and/or incidence
rates {or data to enable
calculation)
5 —study design » Cross-sectional stndies » Randomized controlled trials
* Betrospective or prospective + Infervention studies
cohort studies * Case studies

Table 1: Inclusion and exclusion criteria for the systematic review

Data exiraction

Data will be extracted by one reviewer (TC) and checked by another (AD) using a
standardised data extraction form Al incheded studies will have the following data recorded
omn the data extraction form

= Study charactenstics (author, year, coumiry, study fype)
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* Parficipant charactenistics (mumber, percentage male. mean age, percentage of
participants within categones of seventy of ID [if noted])
»  Defmbon of diabetes, CVD, and associated nsk factors.
»  Prevalence and/or incidence data of T2DM, CVD, and associated nsk factors or data
extractable for use when caleulating prevalence and/or incidence.
* Length of follow up if a prospective study
*  Inclusion/exclusion cnitena
Obeszity data will be extracted from BMI data wherever possible, when studies report obesity
prevalence, classification methods will be scruhmsed and standardised where possible.

Incidence and prevalence data will be extracted and calculated in order to be on the same
scale, specifically, prevalence data 15 the percentage of people with a specific condifion at one
point in tme and will be calculated as a percentage. Incidence data 15 the mumber of new
cases of a specific condition over a specific peniod of fime and incidence data wall be
exiracted and converted mto cases per 100 person-years. 95% confidence mfervals will be
calculated from data where none are reported.

Quality assessment

Cuahty will be assessed using the Joanna Bngg's Institute cntical appraisal tool for studies
reporting prevalence data. Quality assessment will consist of a checklist of 10 rtems focused

on samplmg data analysis, and reporting. Each item will be assessed usmg
TYES/NOUNCLEAR. [30].

Data svnthesis and analysis

Data analvsis

Data will be pocled using a random effects model using Stata (version 13.0). Separate
analysis will be camed out for each cutcome. Statistical sigmficance relates to p = 0.03, and
95% confidence intervals (95% ClIs) will be presented throughout.

Assessment of heterogeneity

Between-study heterogeneity will be assessed using the I* statistic in conjunction with
Cochrane’s Q (sigmficance for chi-squared set at p < 0.01). When heterogeneity 1s deemed
high (=350%) [31] meta-regression will be used to adjust for study level covanates the
followmg covanates will be used: mean age. percentage male, seventy of condition, and
study quality.

Assessment of risk of biases

Publication bias will be assessed for syntheses with five or more studies meluded with a
furmel plot and the Egger test. This will be carmed out separately for CVD and diabetes and
separately for prevalence and mcidence.
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iv. Chapter two search strategy

&

2

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

26.

7.

Exp Disbetes Mellitus, Type 2/
(dizbat* adi3 type adj “17).t.ab.
TIDM.tisb.

(dizbat* adi3 type adj i).4.ab.
niddm ti ab.

{mon-insulin-dependent adj? disbet*).fi sh.
(adult-onset adj? disbet*).tiab.

Or/1-7

Exp Hypertension/

hypertens* o ab.

{blood adj pressume adj3 (hizh or elevated or increased or raised)) t_ab.

Ore-11
Exp Metsbolic syndrome x/
(metsholic adj syndrome) t_ab.
{cardiometsbolic adj syndrome).tiab.
(Inzulin adi resistance adj syndrome]) b ab.
MetSyn tiah.

MatS i gb,

Or13-18

21.

Hiyperlipid* i ab.

. dyshipid® tiab.
. hypercholes* tiah.

. hypertrighycer* tiab.
25,

{cholesterol® adj2(hizh or elevated or raised or increased)).fi,ab.
{miglcerid* adj2(hizh or elevated or raised or increased)) .t ab.
(lipid adj profile adj2{adverse or abnormal)) 4 ab.

. Or20-27

. Exp_ Glucose imbolerance

(impaired adj ghacose adjftolerance or repulation)) i ab.
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31

32

33.

35.

34.

7.

3B

3o

41.

421,

43.

L

5l

52,

53

55.

56.

57.

58

50.

(impaired adj fasting adj gincoss).nab.
IGT fab.

IFG.ti,ab.

. TGR.ti gh.

Exp Predisbetic state/
predisbet* ti_ab.
pre-disbet* i ab.
Or/29-37

{camdiovascalar adj diseas*).q,zb.

. CVD.tiab.

CHD i gh.
Exp. Myocardial infarction’
{infarct* adj? noyocardial) t_ab.

. Exp Coronary diseass/

45.

(coromary adj? disess*) o ab.

. {anse adj comonary adj syndrom®) 4, ab.
47.

Exp angina pectoris/

angina ti sb.

(isch* adj? heart adj? disess*).ti_ab.
(Myocardisl adj? isch*).4 ab.

Exp. Stroke

strok* i ab.

. {cemebrovascular adj? diseas*).t_ab.

{cemebrovascular adj? accident*) i sb.
{cershbral adj? diseas*) tiab.

(cerehbral adj? accident*).fiab.
CVA.tigb.

TIA tiab.

{brain adj] infirc*).t_sb.
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&l.

2B

=

s 2 8 3 8

i

il

T5.

T4.

T8

m.

{brainstem adjl infarc*). ti_ab.
Exp ischemic attack, transient/

{isch* adj2 aac* adj2 wansient).o.ab.
Exp Atherosclerosis/

. atharoscle® dab.

{areriosclerotic adj vascular adj diseas*).ti_ab.

exp Peripheral Arterial Disease/ or exp Penpheral Vasoular Diseases

(peripheral adi? arter* adj? diseas*).dab.
{peripheral adj? vascular adj? diseas*) ti ab.
(peripheral adj] angiopath*).ti ab.

. on38-T0

exp obesity

obes* ti.sh.

overweight ti,zb.

(body adj weight ad)2 (high or elevated or increase*}).ti.ab.
(bodyweight adjZ (high or elevated or mcrease®)) 1 ab.
(body adj mass adj3 (high or elevated or increase™)).ti.ab.
{waist adj? (large or elevated or incress*)).f ab.

Exp body mass index

(BMI adj? (high or elevated or increase®)).fi ab.

or'72-20

e Imtedlecieal disshility

. (learning adj] disabilit*).t.ab.

{developmental adj] disabilit*).o.ab.

. (insellecmual adj] disabilit*).q.sb.

(impair* adj? intellecmal adj? fimction®).ti ab.
(mental* adj]l impair*).4.ab.
{mentsl* adj] handicap*).fab.
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oL

i3

3 & &5 E

Exp mentally disabled persons.
(mental* adjl disab]*) 6 ab.
(mental* adi? retard*) d sh.

Or'82-01

CSorl2or 19 or 2B or 38 or 71 or 1

92 and 93
Limit 84 to yr=2000-carrent

Limit 95 to English lanruage

(ammals not humans) mp. [mp=title, sberact, orizinal gtle, name of substance word, subject heading
word, keyword heading word, protoco] supplementary concept word, rare disease supplementary
concept word, unique identifier

06 ot 07
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V.

Chapter two data extraction form

ELIGIBILITY CHECKLIST YES | NO NOTES
Population or sub-group has 1D (=80%) If no, exclude
Population has a specific syndrome, acquired |D, If yes, exclude if
or a learning difficulty/developmental disability. =25%
Population == 18 years If no, exclude

Reported outcomes CVD, T2DM &/or risk factors

(obesity, hypertension, MetS, dyslipidemia, IGR) i no, exciude
Extractable data
(prevalence, incidence or data to calculate) I no, exclude
Population based study If no, exclude
Study involves an intervention (RCT/non-
randomised) oris a case study I yes, exclude
Published year 2000 or after If no, exclude
STUDY DETAILS
First author Publication

date
Title of paper
Journal
Language and
country of first author

Important notes (include any significant issues here: eg validity, areas of uncertainty elc)

Country/countries

Study type
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POPULATION

Sampling method

Dates of data collection

Exclusion criteria

Population

Owarall

Subgroup:

Mumber

Subjects

Total

Proportion (%)

Men

Women

[Age

Overall

Male

Female

Mean age (+/- 3D)

Age range

Ethnicity

Group 1:

Group 2:

Group 3:

Total

Proportion (%)

ID severity Mild

Moderate

Severe

Profound

Total

Proportion
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OUTCOME MEASURE

Type (if CVD)

Definition/Method of
measuring

MALE

OVERALL

Total number measured

Mumber with outcome

Proportion

95% CI

Standardised proportion

95% CI

Standardised by:

OUTCOME MEASURE

Type

Definition/Method of
measuring

MALE

OVERALL

Total number measured

Mumber with outcome

Proportion

95% CI

Standardised proportion

95% CI

Standardised by:
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OUTCOME MEASURE

Type (if CVD)

Definition/Method of
measuring

MALE

FEMALE

OVERALL

Total number measured

Mumber with outcome

Proportion

95% CI

Standardised proportion

95% CI

Standardised by:

OUTCOME MEASURE

Type

Definition/Method of
measuring

MALE

FEMALE

OVERALL

Total number measured

MNumber with outcome

Proportion

95% CI

Standardised proportion

95% CI

Standardised by:
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Vi.

Chapter two funnel plots

Funnel plot with pseudo 95% confidence limits for hypertension
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Vil.

Chapter three —

Initial

TC

AD

RS

investigators

Investigator

Thomas Chalk

Alison Dunkley

Rebecca Spong

Position

Author; MPhil student

Research Associate

Research Assistant

Affiliation

Leicester Diabetes Centre
& Health Sciences —
University of Leicester

Leicester Diabetes Centre

Leicester Diabetes Centre
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Viii.

Chapter three PROSPERO protocol

UH]VEHE]T\’W
Astinnal inctitute for
Cantre for Reviews and Dissemination Health A ;

PROSPERO International prospective register of systematic reviews

Review title and timescale

1

Review lilks

Ghwe the working e of the revies. This. must be in English. Ideally it should staie succinctly tha iniervantions. or
mposures being reviewed and the assodabed health or soodal problem being addressed in the revies:.
Evidanoe for primary prevention of diabetes and cardicvascular disease in people with imelleciual disablities: a
sysiomabc resiow of tha offecfvonoess of Hestyle intereontons simod at redudng modifiable sk facions

Original language Bl
Faor reviorws: In languages ofhor than English, this fleid should be used to anter thea o in the language of tha eviow.
Thiss will b displayed togethor with tha English language btle.

Anbcipaled of aclual slan dale
Give e dato whon tha systamatic review commanced, or is sxpected o commenoe.
20042018

Anlicipaled completon dale
Give e dale by which the review is expecied 1o be compleded.
M08

Stage of review al tima of is submssion

Indicate the staga of progross of S noview by Hoking the rmievant boxes. Roviews that have progrossed bayand tha
point of completing dats axirmdion at the time of initial registation am not eligible for inchusion in PROSPERQL This
fiald should ba updaied when any amandmants are made o a published record.

Tha renview haes nat yot started »

Rerdow stage Staried  Comploted
Praliminary saarchas Yes Yos
Piioting of the study sslection procpss Yes Yos
Formal screening of seandh nesuits against eligibility orfieda Yeos Yos
Dmia sxdraction Yos Yo
Risk of blas (quality) essessment Yos Yos
Dmta arabysis Ha Mo
Prowide any othar relevant information sbout tha stage of the reviow hore.

Review team details

& Marmed conlact

10

Thea named contact acts as. the guamntor for the acocuracy of the informartion presented in the register eoond.
Mr Chalk

Marmed conbact ermail
Enter tha sésctronic mal address of the named contmct.
T ac. uk

Mamed conbact addness
Enter tha full postal addmess for thes named contmct.
Leloesior Diabetes Contre Leloasior General Hospital Gwendolen Road Leloesior LES 479

Marmed corlact phomne number
Enter the inlephone number for the named contact, induding intemational dialing code.

Ovganisaonal aMikaon of e review

Fuil title of $he ceganisational affliations for this review, and wabshe address f avallable. This fisld may ba comploted
as Mone' if the restew s not affiliated to any

Diabates Ressarch Centre, University of Laicester, Laloester Diabates Centre, Laloester Genaml Mospital, Lelcesier,

Paga: 155
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UNIVERSITY &F.

Cantre for Reviews and Dissemination e
L
‘Wibshe addrass:

11 Review laam membars and thesr organisalional afikaions

Give the tithe, first name and last name of all membars of the fsam working directly on the revew. Gha the
omganisational affliations of sach mamber of fhe roview beam.

Titka First name: Leest name Affiliation

bir Thomas. E. W. Chale [Pl student) Depariment of Healh
‘Sdencas, Unbmrsity of Loloasior, Loloasiorn,
L

DOr Alisan. J. Duniclay [Resparch associate in nursing) Departmaent
of Health Sciences, Uinfrarsity of Lsicester,
Lolcesior, LK

Or Laura Gray [Sanior Lecturer of Populasion and Public

Khuri
Miss Robooca Spong [Rosoarch Assistant) Dopartmant of Hoalth

12 Funding sourcasisponsons
Give dotails of the individuals, crgantasons, groups or othar logal entities who take responsiblity for inifating,
maraging, sponsoring andior financing the review. Amy unique identificafion numbers assigned 1o e rmdew by the
individuals or bodies lisiod should be included.
This project is supported by Tha National instituie for Heaith Ressarch Collaboration for Leadership in dpplisd Health
Ressarch and Car = East Mdands (MIHR CLAHRC = EM]. the Unharsity of Laloester Clinical Trials Unlt, and the
NIHR Lislosstar-Loughborough Diet, Lestyds and Physical fofvity Biomedical Resasanch Unit. Souroes of support for
ressarcher ime indude a Unkversity of Leloesier PhD siudentship, and an NIHR Progemme Grand for Spplied
Resparch (RP-PG-1208:1005T). This is independent ressarch and the views sxpressad ane thoss of te authors and
not necessarly fose of the NHES, e NIHR or the Departmeant of Health. Mo funding bodies will have any role in
study design, data oollection and anakysis.

13 Conflscis of inlerast
List any condiions $hal could lead o achual or percedeed unduws influance on judgemants concerning tha main fopic
imesigaind in fhe nmiew.
Ara thers any actual or potential conficts. of intoest?
Home known

14 Collaboralors
Give The name, affilaion and rola of any individuals or crganisations who are working on the rendess but who ana not
isted as neviow inam membars.

Titka First name: Leest name ‘Orpanisation detais

Or Sathoesh Kumar Gangadharan [Modical Dinector and Consuliant Psychiatrist
in Leaming Disabiity), Learning Disability
‘Servion, Leicestorshine Parinership HHE
Trust, Lakester, K.

Review methods
15  Review quaskonis)

State the guestion(s) to be addnessed ! review objectives. Plsase compleds a sepamte box for each question.
Tha ovoerall aim s fo neviesw and consolidain the evidenoe for reduction of dsk of CWD and/or T2D8 through Hestyle

Page: 275
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UNWEHE:T\'W

Aatinnal fctitute for
Canra for Reviews and Dissamination Health B ;

imoreantions in the 10 populabon. Tha focus of S noview will be on Hastyle intlenantions aimed af incroasing
physical pcivity, educing sedentary bohaviour, reducing walghl, and/or increasing hoalthy dietary behunviours in order
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Chapter three — review protocol

Bac und
Intellectual disability

Intellectual disability (ID), commonly referred to as leaming disabality, can be characterised
as arrested development from childhood in mfellectual functioning and adaptive skills,
leading to a reduction in ability to cope independently [1]. ID has an estimated ciurrent
prevalence of 10.37/1000 worldwide [2]. The need for reductions in health risk factors in this
population have gamned increased attenfion within the previous two decades, with
mtemational publications indicating an imbalance in health problems and health service
provision. Specifically, issues and solutions were addressed m the World Health
Orgamisation’s 2001 report “Healthy Ageing — Adults with Intellectual Disabilities: Physical
Health Issues’ [3]. Such pubhications have caused an mcrease in research into important
1ssues surounding the dispanties in healthcare [4-6], and possible increased nsk of disease
within ID populations [7-10].

The rise of non-commumicable diseqse

Non-commmmicable diseases (NCDs) are on the nse globally and the need for hifestyle
mterventions to reduce morbidity and mortality, as well as nsing health costs, are being
called for on a large scale [11]. The suggested mechamsms for this nse in NCD are an
mereased availability of energy nch foods and a decrease in physical activity [12].
Cardiovascular diseases (CVD) and type 2 diabetes mellitus (T2DM). and shared associated
nsk factors, are major contributors to NCD deaths [13]. Within ID) populations, the hiterature
has mdicated possible dispanities m prevalence of non-commmmicable disease and their
associated nisk factors between ID populations and the general population, indicating that
persons with ID could be at mereased nsk of NCD [4-10]. Those with ID could be at ngher
nsk of T2DM due fo an mcreased prevalence of nsk factors, mcluding obesity. Specifically, a
study n an older ID population from the Netherlands [9] demonstrated a 16% higher
prevalence of obesity when compared fo the general population Alongside this, a
comprehensive review focusing on the prevalence of CVD mn ID populations noted that
although prevalence of CVD has fallen over the last two decades. However, the reduction
ID populations has been much smaller when compared to the general population. calling for
suitable hifestyle measures to be enforced [14].

Implementation of lifestyle interventions

Conditions such as CVD and T2DM share similar nsk factors, meluding dyshpidaenma,
hypertension, obesity, and mpaired glucose regulation (IGE). In the general population,
these nsk factors can be effectively lowered through mterventions focusing on changes n
muinition and physical activity [15-18]. With an mdicated imcreased nsk of NCD bemg
present within ID) populations, special attention needs to be paid to the efficacy and
effechiveness of lifestyle behaviour change mterventions to reverse this dispanty. However,
the hiterature focusing on lifestyle mterventions in people with ID is currently scarce n
comparnison to the general population.
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Aim

The overall aim is to review and consolidate the evidence for reduchion of nisk of CVD and/or
T2DM through lifestyle mterventions in the ID population. The focus of the review will be on
hfestyle inferventions aimed at increasmg physical activity, reducing sedentary behaviour,
reducing weight, and/'or mcreasing healthy dietary behaviours m order to reduce CVD or
T2DM, or ther associated nisk factors (obesity, impaired glucose metabolism elevated blood
pressure, dyslipidaema metabolic syndrome).
Primary objectives
= To establish the effechveness of lifestyle miervenfions m promofing weight loss m the
ID population
Secondary objectives
= To establish the effectiveness of lifestyle inferventions in improving other modifiable
nisk factors for T2DM and/or CVD n the ID population
* To establish the effectiveness of lifestyle interventions in reducing nsk of T2DM
and/or CVD mn the ID population.

Meihods
Search Methods

Separate searches of the following electronic databases will be conducted to 1dentify relevant
studies from the year 2000 to current.

» MEDLINE

+  PsycINFO

» EMBASE

+ CINAHL

»  Cochrane Central Register of Controlled Trials (CENTRAL)

The search strategy will combme MeSH terms and keywords relating to intellectual
disabilities, physical activity, behavioural change and diet. An inihial scoping search suggests
that this 15 the most appropriate approach.

Studies
Participants

Studies including participants deemed as having an ID will be included in this review.
Study Selection

The planned mclision and exclusion critena are summarised in Table 1. Only studies
published as full length articles in English language will be included in the review. Titles and
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abstracts will be reviewed mdependently by two reviewers. Followmg retrieval of potentially
relevant articles, full-text review will be camed out by fwo reviewers. Any differences wall
be resolved by a third party.

Reference hists of papers identified for inclusion and other applicable articles will be
examined for other relevant studies. Experts in the field and first authers of mcluded papers

will also be contacted
Inclusion Exclusion
P - population * People with an mtellectual = Study population mecludes amy

disability (whole study of the followmg (= 25%
population or a defined sub- permutted):
sample) - People with an identified

» Adults (=18 years) developmental disability in

the absence of intellectual

- People idenfified as having a
leaming difficulty as
opposed to a leaming
(intellectual) disabality.

- People having a specific
syndrome e_g. all
participants have Prada
Willi

- People with acquired ID
(e.g.. from head mjury

* Studies where the whole
population already have CVD
and/or T2DM

= Multi-component lifestyle * Surgical mierventions
I - Intervention behaviour change » Pharmacological
mterventions ammed at mterventions
prmary prevenfion of T2DM | «  Meal replacement
of CVD or reducton of nsk interventions
factors: » Interventions aimed at
o Weight management increasing physical fitness as
@ Increasing physical opposed to changes mn levels
activity/reducing of physical activity.
sedentary behaviour
o Dietary improvement
» Intervention aimed at 1T
population and/or their carer
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C - Comparator

comparators will be mchuded

O - outcome

Changes m:

anthropometric measures
(e.g., BML weight. body fat
IEASUTes, Waist
circumference)

Blood pressure

Lipid levels

Glucose levels

Physical activity level
Sedentary behaviour
Dhetary habits

S — study design

Expenmental studies:

o Before and after studies

o Fandomised control tmals

o Mon-randommzed control
tnals

All studies muist have a

follow up penod of at least

24 weeks or 6 months from

baseline

o Stndies that do not involve an
Intervention
s Obzervational studies

Data extraction

Data will be exiracted by one reviewer (TC) and checked by another usmg a standardised
data extraction form All mcluded studies will have the following data recorded on the data

extraction form:

= Study charactenistics (author, year, country, study type)

* Intervention details

* Participant charactenistics (mmbser, percentage male, age, percentage of
participants within categones of seventy of ID [if noted])

* Changes in mean physical activity data

* Changes n mean BMI, weight, body fat measures, waist measurement, blood
pressure, lipad levels, glucose levels.

* Length of follow up from baseline, and program completion
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*  Inclusion/exclusion critena

Risk of bias assessmemnt

The quality of selected studies will be assessed according to the UK’s National Institute for
Health and Climcal Excellence (NICE) quality appraisal checkhist for quantitative intervention
studies [19]. The checkhist includes cntena for assessing the mternal and external vahdity of
expenimental and observational quantitative studies (randomuzed controlled tnals (RCTs), non-
randomised conirolled tnals, before and after studies) and allows assignment of an overall
quality grade (categones +, + or -).

Data svnthesis and analysis

Data analvsis

Data will be pooled using a random effects model using Stata (version 13.0). Separate
analysis will be camed out for each cutcome. Statistical sizmficance relates to p = .03, and
95% confidence mtervals (95% CIs) will be presented throughout.

Separate analyses will be camed out based on the structure of the study, 1.2, whether the
study 15 wathin group (single arm), or befween mitervention and confrel groups (nmiltple
arms).

Assessment of heterogeneity

Between-study heterogeneity will be assessed using the F statistic in conjunction with
Cochrane’s ) (sigmficance for chi-squared set at p = 0.01). When heterogeneity 15 deemed
hagh (=50%) [20] sub-group analysis will be used to test for study level covanates, e g,
mtervention type.

Assessment of risk of biases

Publication bias will be assessed for syntheses with five or more studies meluded with a
furme] plot and the Egger test. This will be camed out separately for each vanable identified
from the literature found.
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Chapter three - search strategy

Exp exercise/

Exp diet/

Aerobic tramn® tw.

Behav* Modif* tw.

Behav* therap* tw.
Cogmtive* therap™® fw.
counsel* ti.

Health* Educ* tw.

. Health* Promot® tw.

10. Health* behav* tw.

11. Educat® program® tw.

12. Patient Educ® tw.

13. (Dhet* ad)2 Intervention®).tw.
14. (Dhet* ad)2 Modif*) tw.

15. Food habit® tw.

16. (Health* adj2 Eatmg).tw.

17. (Nutntion* adj2 Counselling) tw.
18. (Nutntion* ad)2 Therap*).tw.
19. (Exercis* ad)2 intervention™).tw.
20. Physical Exercise tw.

21. (Exercis* ad)2 therap™®).tw.
22 Physical endurance tw.

23 Physical education tw.

24 Physical Fitness tw.

25. Physical Activit* tw.

26. Physical Train* tw.

27. Resistance Train* tw.

28. Strength Train* tw.

29 (Lifestyle ad)2 advice).tw.
30. (Lifestyle adj2 Gud*).tw.

31. (Lifestyle ad)j2 Modif*).tw.
32. Lifestyle Program® tw.

33. Weight conirol® tw.

34. Weight Traim™® tw.

35. Weight reduc® tw.

36. Weight loss program™ tw.

37. weight loss tw.

L=l
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38. (Weught adj loss ad) program®). tw.
39. (ifestyle ad)2 mtervention) tw.
40. Sport* tw.

41. walk* tw.

42 jog* tw.

43, swam* tw.

4 cycle* tw.

45. Bicycle* tw.

46. exp Health Promotion/

47. exp Program Evaluabon/

48. exp Pahent Education as Topic/
49. exp Dhet Therapy/

3. exp Nutmhon Therapy/

51. exp Exercise Therapy/

33. exp Exercise/

. exp Dhet/

35. or1-32

36. OBSERVATIONAL ti.ab.

571. RCT.tab.

38, (RANDOMI*4 ad) CONTROL ad) TEIAL*) fi ab.

39. Expennmental studies i ab.
60. (QUASI adj EXPERIMENTAL) i ab.
61. TRIAL* ti,ab.

62. Time-senes tiab.

63. Cross-sectional ti.ab.

64. Cross-sectional studies tiab.
63. lonmtudinal study tab.

66. Climcal tnal iab.

67. randonuzed ab.

68. placebo.ab.

60 dt fa.

70. randomly. ab.
71. tnal ab.

72, groups.ab.

73. (Before ad)2 after).ab.
74. Cohort analy*.ab.

73. exp cohort studies/
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76. (cohort ad) (study or studies)). ab.

77, (follow up adj (study or studies)) ab.
78. Retrospective.ab.

79. 0c'56-78

80. exp Intellectual disabality/

81. (leamung ad1 disabalit*) t1.ab.

82. (developmental adj1 disabilit*). o ab.
83. (intellectual ad)] disabalit*).t.ab.

84. (impair* adj2 mntellectual ad)? fimchon®).tab.

85. (mental* adj] impair*).ti.ab.
86. (mental* adj] handicap®).tiab.
87. Exp mentally disabled persons/
28. (mental* adj] disabl®).tiab.

89. (mental* adj? retard*) ti.ab.

90. Or/30-89

91. animal/ not (animal/ and human)
92. 90 not 91

93, linmt 92 fo english language
04 linmt 93 fo yr=200-current
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xi.  Chapter three - data extraction form

ELIGIBILITY CHECKLIST YES | NO NOTES
Population or sub-group has 1D {(=80%) If no, exclude
Population has a specific syndrome, acquired ID, If yes, exclude if
or a leamning difficulty/developmental disability =25%
Population == 18 years If no, exclude

Feported outcomes incidence of CVD, T2DM &for
changes in risk factors (anthropometrics,
hypertension, hyperglycemia, hyperlipidemia,
MetsS, PA, SB, or diet)

If no, exclude

Extractable data

(differences to/from baseline or calculable data) i no, exclude

Study is a multi-component lifestyle behavior

change intervention aimed at 1D person &'or carer i no, exclude

Study aimed at prevention of CVD or T2DM,
weight management, PA, SB, or diet

Study has a f-up period = 24 wk or 6 mths If no, exclude

Published year 2000 or after If no, exclude

STUDY DETAILS

First author FPublication
date

Title of paper

Journal

Language and
country of first author

Mame of study

Other associated
papers

Countryfcountries

Study type
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POPULATION

Recruitment method

Dates of data collection

Exclusion criteria

Subjects

Owearall

Arm 1:

Arm 2:

Total number

Male (%)

Age

Overall

Mean age (+/- SD)

Age range

Ethnicity

Group 1:

Group 2:

Group 3:

Total

Proportion (%)

ID severity

Mild [n [ %)

Moderate (n / %) | Severe [n / %)

Profound (n /%)

Total
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INTERVENTION Owverall Arm 1: Arm 2:

Withdrawal

Aimed at care provider
or participant

Type of targeted
behavior change (e.qg.,
PA/diet)

Method of intervention
(e.g., group/individual)

Follow up Time-point 1 Time-point 2 Time-point 3

Length

Exclusion criteria

Motes on mobility at
baseline

Outcomes measured

Important notes (include any significant issues here: eg validity, areas of uncertainty etc)

166




Time-point: Arm 1 Arm 2 Difference
Mean |S5D |SE |% | % Mean [SD |SE |% |% Mean [SD |SE |% |%
LCL | UCL LCL [ UCL LCL | UCL
Weight (kg)
Baseline
Change

Percentage loss

BMI (kg/m’)
Baseline

Change

Percentage loss

o/c:
Baseline

Change

Percentage loss

oJ/c:
Baseline

Change

Percentage loss
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