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Abstract  

Introduction  

Neurodevelopmental disorders are a group of disorders that manifest early in development, 

and include intellectual disabilities and autism, among others. Intellectual disabilities refer to 

impairments in intellectual functioning (an intelligence quotient <70), together with deficits 

in adaptive functioning (need for support for daily personal independence and social 

functioning), with onset during the developmental period. Autism is characterised by 

persistent deficits in social communication and social interactions across multiple contexts, 

and restricted, repetitive patterns of behaviour, interests or activities, with onset of these 

symptoms in the early developmental period. People with intellectual disabilities and people 

with autism are thought to experience high levels of physical and mental health problems and 

earlier mortality than other people on average. Yet, there is a dearth of empirical evidence 

about the health of people with intellectual disabilities and people with autism which presents 

a barrier to understanding the complex factors that produce differential health outcomes. 

Ensuring adults with intellectual disabilities or autism live not only longer but healthier lives 

is a priority for the World Health Organisation and the Scottish Government.  

 

Methods  

The portfolio of publications (n=15) presented in this mixed methods PhD thesis, represents a 

selection of my peer reviewed publications in international scientific journals since 2015. I 

[Laura Hughes-McCormack] am the lead author on 4 of these publications and co-author on 

11 publications (including being second author on 8 of these) which were prepared from 

research I undertook within the Scottish Learning Disabilities Observatory (SLDO) at the 

Institute of Health and Wellbeing, University of Glasgow. This research programme was 

funded by the Scottish Government in 2014 to provide evidence on the health of people with 
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intellectual disabilities and autism in Scotland, and thus to inform the development of public 

policy. The research presented includes systematic reviews, quantitative research, data 

linkage research, and is presented in three themes throughout this thesis, as follows. Theme I. 

Health of people with intellectual disabilities and autism; seven of the nine quantitative 

studies presented under this theme/section analysed data from the Scottish Census, relating to 

people with intellectual disabilities or autism from 94% of the Scottish population 

(n=5,269,054) who responded to the Census in 2011. Two further studies (a quantitative 

study and a systematic review study) are reported, which investigated sedentary behaviour 

and oral health. Theme II. Health care of people with intellectual disabilities and Down 

syndrome; to quantify the management of long-term conditions, data for a population-based 

cohort of people with intellectual disabilities (n=721) was compared using an established 

evidence-based approach to measuring the quality of primary health care for all people 

without intellectual disabilities (n=764,672) in the largest health board in Scotland, 

throughout 2007-2010. A further systematic review study investigated hospital admissions 

for physical health conditions in adults with intellectual disabilities. Theme III. Survival/ 

death of people with intellectual disabilities and Down syndrome; two systematic reviews are 

reported, investigating deaths in people with intellectual disabilities and people with Down 

syndrome, and a further data linkage study which investigated birth and death rates and 

hospitalisations (throughout a 25-year period) among children/young people with Down 

syndrome in Scotland. Each theme includes a clear overview of the background/ rationale, 

methodology, results and impact of this body of work in relation to the development of better 

information on health and health care of people with intellectual disabilities and autism in 

Scotland.  

 

Results  
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Theme I: Health of people with intellectual disabilities and autism 

Findings of the Scottish Census 2011 studies (I-VII), show that poor health was more 

common for people with intellectual disabilities (odds of 43 in statistically predicting poor 

general health) and they were seven times more likely to report a current mental health 

condition than people without intellectual disabilities. Autism had odds of 11.3 in predicting 

poor general health in children and young people, and odds of 7.5 in adults. Comorbidities 

were found to be common among people with autism. Other studies presented under this 

theme (VIII, IX) show adults with intellectual disabilities have higher levels, and different 

correlates, of sedentary behaviour and poorer oral health.  

 

Theme II: Health care of people with intellectual disabilities and Down syndrome 

Findings from two studies (X, XI) show, people with intellectual disabilities were receiving 

lower quality health care compared to other people across all long‐term conditions 

investigated on 38/57 (66.7%) quality indicators. A follow up study, comparing baseline data 

to data in 2014 found adults with intellectual disabilities still had a lower proportion of 

indicators met than the general population; but by 2014, the healthcare inequality gap had 

reduced compared with 2007-10. A systematic review (XII), further investigating the quality 

of health care of people with intellectual disabilities, found people with intellectual 

disabilities were admitted to hospital more frequently than the general population for physical 

conditions which if managed effectively at the primary care level, should not lead to hospital 

admission, although evidence is limited.  

 

Theme III: Survival/ death of people with intellectual disabilities and Down syndrome 

Findings from the two systematic reviews (XIII, XIV) found mortality rates are higher in (1) 

the intellectual disabilities population and (2) the Down syndrome population, compared with 
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the general population. For the intellectual disabilities’ population, an average age of death of 

20 years lower was found compared to the general population. For the Down syndrome 

population, compared with the general population, an average age of death of 28 years lower 

was found although survival rates have improved over time. Patterns of cause of death were 

different for people with intellectual disabilities and people with Down syndrome compared 

to the general population. The data linkage study (XV) found the incidence of Down 

syndrome live-births was 1.0/1,000 births over the last 25 years. More children and young 

people with Down syndrome died (n=92; 7.4%) over the 25-year period compared to controls 

(n=23; 0.4%); that is 18.5 times more. There was increased risk of hospitalisation as more of 

the Down syndrome group had at least one admission (1,105 [89.5%] versus 3,305 [53.5%]; 

adjusted HR=1.84 [1.68, 2.01]). Re-admissions, emergency admissions and length of stay 

were also higher for the Down syndrome group.  

 

Conclusions  

This thesis has presented for each of the three inter-related themes, a range of my peer 

reviewed publications from international journals. A previous dearth of empirical evidence 

about the health and health care of people with intellectual disabilities and people with autism 

has presented barriers to understanding the complex factors that produce differential health 

outcomes. The research presented in this thesis has provided robust evidence on the extent of 

poor health, health care, and premature mortality among people with intellectual disabilities, 

and people with autism which has not previously been quantified in research. This evidence 

has led to shaping Scottish policy and practice to support the needs of people with intellectual 

disabilities, for example, the most recent learning disabilities strategy in Scotland, The Keys 

to Life, updated in 2019, includes input from my research.  
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Explanatory essay 

 

Introduction  

 

Neurodevelopmental disorders: 

Neurodevelopmental disorders are a group of disorders that typically manifest early in 

development and are characterised by developmental deficits that produce impairments of 

personal, social, academic, or occupational functioning (Bitta et al, 2018). They include 

intellectual disabilities and autism among others. Intellectual disabilities refer to impairments 

in intellectual functioning (an intelligence quotient <70), together with deficits in adaptive 

functioning (need for support for daily personal independence and social functioning), with 

onset during the developmental period (WHO, 1992). Autism shares deficits in three core 

domains: social interaction, communication, and restricted interests/repetitive behaviours, 

with onset of these symptoms in the early developmental period (WHO, 1992). Intellectual 

disabilities and autism are quite common (Cooper et al., 2016). However, accurate prevalence 

rates have been difficult to identify from previous research due to methodological differences 

and limitations (Cooper et al., 2016). Co-occurring intellectual disabilities and autism is also 

common, occurring in around 2.58/1000 children/young people and 0.74/1000 adults (Dunn 

et al., 2019). There are additional challenges identifying the prevalence of autism, as the 

definition has now broadened considerably beyond original descriptions, and clinicians also 

now base their diagnosis on fewer symptoms than a decade ago (Kanner, 1968; Asperger, 

1944; Arvidsson et al., 2018). As such, the prevalence of autism in adults and children may 

be substantially different, possibly reflecting that the concept of autism spectrum has 

broadened in recent years. It is essential to have accurate information on the proportion of 

children and young people who are known to have intellectual disabilities, autism, or co-
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occurring autism and intellectual disabilities and their health status, in order to accurately 

plan appropriate prevention and intervention measures, and provision of resources for those 

people who may influence demand for services designed for people with intellectual 

disabilities or autism.  

 

Health inequalities of people with intellectual disabilities: 

More people with intellectual disabilities now live in the community and enjoy longer lives 

than in the past, due to the policies of deinstitutionalisation and closure of long stay hospitals 

in the late 20th and early 21st century, and improving access to health care. However, the 

profile of health problems experienced by people with intellectual disabilities remains 

different from that of the general population. People with intellectual disabilities experience a 

more complex set of health needs, including both physical and mental health conditions, and 

premature mortality (NHS, 2004; Ouelette-Kuntz et al., 2004; Emerson et al., 2007; Oesburg 

et al., 2011; Fujiura, 2012; Emerson et al., 2014; Cooper et al., 2015; Robertson et al., 2015). 

It has been suggested that early mortality of people with intellectual disabilities is to a large 

extent avoidable (Heslop et al., 2013; Glover and Emerson, 2013). However, the body of 

existing research is limited. 

 

Health inequalities of people with autism: 

Children and adults with autism are thought to have poorer general and mental health than 

other people although the quantity of previous research is limited (Simonoff et al., 2008; 

Croen et al., 2015; National Longitudinal Transition Study 2, 2017). Moreover, the relative 

extent to which being autistic or having intellectual disabilities accounts for their poorer 

population health is unclear. The largest study to examine this in adults in a general 

community population found no difference in rates of mental ill health in adults with co-
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occurring autism and intellectual disabilities, compared with age-gender-Down syndrome-

level of ability-matched adults with intellectual disabilities but no autism (Melville et al., 

2008). More research is needed, given the frequent co-occurrence of these conditions. 

Moreover, it is important to understand health in both child and adult populations, given the 

more recent changes in diagnosis and level of awareness, which have may influenced an 

increasing diagnosis of autism in younger populations. 

 

The Scottish Learning Disabilities Observatory 

In 2015, the Scottish Learning Disabilities Observatory was set up to develop a programme of 

research, designed to collect information and evidence to build understanding of the health and 

health inequalities experienced by people with learning disabilities and people with autism in 

Scotland. The research in this thesis arose from my contribution to this programme of work over a 

five-year period. The Scottish Learning Disabilities Observatory have used a range of 

methodologies to meet the strategic goals, including reviewing existing evidence through 

systematic reviews and meta-analyses, analysing available statistical data including routinely 

collected health and population census data, monitoring and assessing health trends for people 

with intellectual disabilities. We contribute to the increased visibility of people with intellectual 

disabilities in public health data by working with people with intellectual disabilities, their 

families, carers and supporters to include their voices in our activities and outputs. A large portion 

of the work included in this thesis arose from investigating population census data which was one 

key strand of research in the Scottish Learning Disabilities Observatory, specifically involving 

data from Scotland’s 2011 Census. Once every 10 years the Scottish Government holds a national 

census to provide a snapshot of all the people in Scotland on one night. For the first time, 

Scotland's Census 2011 (on 27.3.11), gave people the chance to say whether or not they 

had intellectual disabilities and/or autism. Despite some limitations, including a lack of 
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information on whether the responses were completed by proxies or the person with 

intellectual disabilities, this dataset has an extremely high completion rate and contained a 

very clear question to identify whom had intellectual disabilities. We have no reason to 

believe the results are not generalisable to other high-income countries. This provided the 

Scottish Learning Disabilities a unique opportunity to analyse and present information about 

people with learning disabilities and people known to have autism, compared with the whole 

population. 

 

Building an evidence base to inform health and health care policy: 

Addressing the health inequalities of people with intellectual disabilities is a major challenge 

for policy makers and service providers, as highlighted in the Scottish learning disabilities 

strategy, ‘The keys to life’, launched in 2013, updated in 2015 and again in 2019 (Scottish 

Government, 2019). In an umbrella review of systematic reviews on the heath and health care 

of people with intellectual disabilities, Roberson et al (2015) found most of the systematic 

reviews identified reported serious issues with the methodology of the studies they were 

reviewing, such that clear conclusions could not be drawn. Robertson et al (2015) highlight 

how responding to health inequalities of people with intellectual disabilities is a critically 

important issue for primary and secondary healthcare services and how this demands action 

on several fronts, including building a more robust evidence base of the scale and 

determinants of health inequalities to help compensate for the previous under‐investment in 

high‐quality research on the health of people with intellectual disabilities.  

 

A healthy life is one of the core priorities at the heart of the Scottish strategy for autism 

which was first published in 2011 and updated in 2018 (Scottish Government, 2018). 

However, it is clear from previous research that health inequalities of people with autism 
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have been under investigated. In a scoping review of health and health system quality (e.g., 

high quality care delivery, adequate care access) disparities in autism (Bishop-Fitzpatrick et 

al., 2017), only 9 studies were identified. Most studies (77.8%) identified racial disparities in 

access to general medical services for children with autism. However, no studies examined 

disparities in health outcomes or included older adults. Bishop-Fitzpatrick et al (2017) 

recommended that additional work should examine health disparities, and their causal 

pathways, in autism, particularly for older adults.  

 

The published work: 

The publications presented here represent a selection of my published work that arose from 

research conducted within the Scottish Learning Disabilities Observatory, in my role as a 

researcher in the Institute of Health and Wellbeing. Each of the publications presented in this 

thesis are peer-reviewed publications in international scientific journals. My research, in line 

with the remit of the Scottish Learning Disabilities Observatory, has generated better 

information across the areas of the health and the health care of people with intellectual 

disabilities (with and without Down syndrome) and people with autism. To provide the 

evidence for this, including a clear overview of the rationale, methodology, results and 

impacts of this body of work in the areas of health and health care, the research presented in 

this thesis is structured according to three relevant themes, which are as follows: I. Health of 

people with intellectual disabilities and autism, II. Health care of people with intellectual 

disabilities and Down syndrome, and III. Survival/ death of people with intellectual 

disabilities and Down syndrome. 

 

My research was intended to generate evidence and build understanding of the causes of poor 

health and health inequalities experienced by people with intellectual disabilities and people 
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with autism. This reflects some of the policy recommendations in the recently updated 

Scottish Health Needs Assessment (Truesdale et al., 2017) for people with intellectual 

disabilities. 

 

The published works presented here encompass numerous key policy areas of health and 

health care including morbidity, management of health, health care utilisation, mortality and 

life expectancy that are central to tackling the health inequalities experienced by people with 

intellectual disabilities (with, and without, Down syndrome) and people with autism. From 

the papers and work presented here, I have demonstrated that my work has gone some way to 

develop the evidence-base on the health needs of people with intellectual disabilities and 

people with autism, increasing their visibility in routinely collected data, and outlines where 

change needs to be made. This work is helping to inform actions, practice and policy to 

reduce health inequalities for these groups of people.  

 

The published work is presented in three themes to represent the three important elements of 

research activity required to develop evidence informed policy noted earlier. The overarching 

research questions for each theme are presented below each sub section: 

 

Theme I:  Health of people with intellectual disabilities and autism 

Research questions: 

• What is the prevalence of intellectual disabilities, autism and co-occurring intellectual 

disabilities by age and gender? 

• What is the reported general health status of children, young people and adults with 

intellectual disabilities, autism and co-occurring intellectual disabilities compared 

with the general population and associations with age and gender? 
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• What is the reported mental health status of children, young people and adults with 

intellectual disabilities, autism and co-occurring intellectual disabilities compared 

with the general population and associations with age and gender? 

• What is the prevalence and correlates of sedentary behaviour in adults with 

intellectual disabilities? 

• What is the prevalence and most common measurements of poor oral health among 

people with intellectual disabilities? 

 

Theme II:  Health care of people with intellectual disabilities and  

Down syndrome 

Research questions: 

• How are long-term conditions managed within primary health care for adults with 

intellectual disabilities compared with the general population, using indicators of best 

practice from the Quality and Outcomes Framework? 

• Have there been improvements in the management of long-term conditions over time 

within primary health care for adults with intellectual disabilities compared with the 

general population, using indicators of best practice from the Quality and Outcomes 

Framework? 

• Are people with intellectual disabilities admitted to hospital more frequently than the 

general population (including for ambulatory sensitive conditions), and do any 

differences in admission rate persist when between-group disease prevalence 

differences are adjusted for? 

• Are people with intellectual disabilities admitted to hospital for the same reasons as 

the general population? 
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Theme III:  Survival/ death of people with intellectual disabilities and  

Down syndrome 

Research questions: 

• What is the extent of early mortality among people with intellectual disabilities 

compared with the general population, any trends in terms of the extent of this health 

inequality and the pattern of cause of death? 

• What is the extent of early mortality among people with Down syndrome compared 

with the general population, any trends in terms of the extent of this health inequality 

and the pattern of cause of death? 

• What is the incidence of live births of people with Down syndrome over a 25-year 

period? 

• What is the frequency of deaths of children and young people with Down syndrome 

compared with matched controls over a 25-year period? 

• What is the hospital admission frequency and duration, emergency admissions and 

readmissions of children and young people with Down syndrome compared with 

matched controls over a 25-year period? 

 

Theme I:  Health of people with intellectual disabilities and autism 

 

During my time as a researcher with the Institute of Health and Wellbeing, I have worked 

with data from Scotland’s Census 2011 (National Records of Scotland). Scotland’s census 

provides statistical information on the number and characteristics of Scotland’s population 

and households at the census day, 27 March 2011. The census is undertaken every 10 years. 

It includes people living in communal establishments (such as care homes and student halls 

of residence) as well as people living in private households. The most recent census in 2011, 
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included 94% of the Scottish population (n=5,269,054), close to the highest ever compliance 

rate. This census included a new question added in 2011, question 20, which made it possible 

to identify people with intellectual disabilities and/ or autism. This question asked 

respondents: ‘Do you have any of the following conditions which have lasted, or are expected 

to last, at least 12 months? Tick all that apply’. There was a choice of 10 response options: 

(1) deafness or partial hearing loss, (2) blindness or partial sight loss, (3) learning disability 

(e.g., Down’s syndrome), (4) learning difficulty (e.g., dyslexia), (5) developmental disorder 

(e.g., autistic spectrum disorder or Asperger’s syndrome), (6) physical disability, (7) mental 

health condition, (8) long-term illness, disease or condition, (9) other condition and (10) no 

condition. There was an additional option for reporting any ‘other condition’, in which a 

prompt was included for the respondent to report the type of ‘other’ condition. Under ‘other’, 

if a person indicated that they had one of the conditions previously specified, this was 

recoded so that this person was counted as if they had responded to the relevant option of the 

question. For example, if a person indicated they were blind under ‘other’, this would be 

recoded under option 2 of this question.  

 

Learning disability (e.g., Down syndrome) is the term used in Scotland for the internationally 

used term of intellectual disabilities. Importantly, the census distinguished between 

intellectual disability (learning disability) and learning difficulty (e.g., dyslexia) and 

developmental disorders (e.g., autism spectrum disorder or Asperger’s syndrome). Whilst the 

response option for autism was the broad term developmental disorder, it only prompted 

respondents to reply with regards to autistic spectrum disorder or Asperger’s syndrome. As 

part of the methodological preparations for Scotland’s Census, 2011, cognitive question 

testing was undertaken on the question on these conditions, to investigate whether it was 

answered accurately and willingly, and what changes might be required to improve data 
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quality. Retrospective probing was undertaken with 102 participants with a mix of gender and 

age, both with and without the conditions or with more than one of the conditions, and 

including people with autism, intellectual disabilities, dyslexia, dyspraxia, speech 

impairment, mental health conditions (both milder and more serious), and other long-term 

conditions. This resulted in a redesign of the question on autism to the version used. The 

other questions did not require any modification. We therefore interpret responses to this 

question as relating to people who know they have autism. The studies presented include the 

population who selected intellectual disabilities or autism. However, within intellectual 

disabilities or autistic populations, there is an overlap between these two conditions. For 

example, within the intellectual disabilities’ population, a proportion of this group will also 

have autism. A proportion of the autistic population also have intellectual disabilities. As 

with a wide body of previous research, each of these populations tends to be studied 

separately, so the relative extent to which being autistic, or having intellectual disabilities 

may account for their poor population health is not clear. This is important to understand, 

given the frequent co-occurrence of these conditions, and is important to understand in both 

child and adult populations, given the more recent change in co-occurrence due to higher 

frequency of diagnosis of autism. This dataset presented a rare opportunity to investigate the 

intersectionality in the health of the population with intellectual disabilities, the population 

with autism, the population with intellectual disabilities without autism and the population 

with autism without intellectual disabilities. All but two of the studies that follow in this 

theme/section are based on data from the Scottish census, relating to people with intellectual 

disabilities or autism or those with intellectual disabilities without autism and those with 

autism without intellectual disabilities. The additional two papers are included to provide a 

wider context on the health inequalities of people with intellectual disabilities in two 

important areas, oral health, and sedentary behaviors. Oral health is fundamental to general 

https://www.sciencedirect.com/topics/medicine-and-dentistry/intellectual-disability
https://www.sciencedirect.com/topics/medicine-and-dentistry/apraxia
https://www.sciencedirect.com/topics/medicine-and-dentistry/speech-disorder
https://www.sciencedirect.com/topics/medicine-and-dentistry/speech-disorder
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health and well-being, and this may be particularly true for people with intellectual 

disabilities who experience poorer health in general (e.g., Robertson et al, 2015). General 

health is investigated in the research questions from the Scottish Census 2011, also presented 

under this theme. This provides a wider picture of the health profiles and health needs of 

people with intellectual disabilities. Poor oral health (namely periodontal disease) is also 

associated with long term conditions, some of which may be more prevalent or complex in 

people with intellectual disabilities. This includes obesity, which is consistently found to be 

much more common in people with intellectual disabilities. The final paper was included as it 

relates to understanding the correlates of sedentary behaviour in people with intellectual 

disabilities, which might impact on obesity. This again can help aid our understanding of the 

health amongst people with intellectual disabilities by taking a wider viewpoint on health 

inequalities. I was lead author on two of these papers and contributed substantially to the 

work of the other papers. In particular, I played a lead role in developing the methods of 

analysis of the census data. The individual level data from the census was not held by the 

research team, it was held by National Records of Scotland, and only aggregate data in the 

form of tables was available. I helped adapt the analysis from more traditional methods to suit 

the secondary data we had and to be able to run inferential statistical procedures rather than 

provide only a descriptive analysis of the findings. For all the papers that will be discussed, 

this involved breaking down the data set into numerous categories, from which the number of 

people who were in each associated category was identified. Each of the categories was 

entered into a statistical package (SPSS), and once the numbers of people were identified for 

each category, a frequency variable was created to correspond to each category. This meant 

that a frequency weight could be applied, and the data could be analysed in the same way as 

if it were individual level data. This also meant we could conduct more complex analyses, 
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such as logistic regressions, investigating the influence of other variables such as age and 

gender in the analysis. More details about each specific paper follows: 

 

Paper I Hughes-McCormack, L-A., Rydzewska, E., Henderson, A., MacIntyre, 

C., Rintoul, J., Cooper S-A. (2017). Prevalence and general health status of 

people with intellectual disabilities in Scotland-a total population study. 

Journal of Epidemiology and Community Health. (doi:10.1136/jech-2017-

209748) (PMID:29070675) 

 

This manuscript reports the prevalence of intellectual disabilities (in childhood, adulthood 

and older age) and the reported general health status of people with and without intellectual 

disabilities across the lifespan. This area of research was important as little is known about 

the reported general health of people with intellectual disabilities. Ratings of general health 

have been found to be a valid marker of morbidity and mortality in the general population 

(Idler & Benyamini, 1997; Lee, 2000; Young et al, 2010; Mewton & Andrews, 2013). 

Additionally, few studies had previously reported on age of identification of intellectual 

disabilities.    

 

Data from the Scottish population (n=5,269,054) who responded (94%) to the census in 2011 

were used for the manuscript. Specifically, those who responded to the individual questions 

section, question 20 as having intellectual disabilities compared to those who did not report 

any intellectual disabilities. In total, 26,349 people with intellectual disabilities were 

identified from the census, which is 0.5% of the total population. We investigated general 

health, which was collected through the question, ‘How is your health in general?’ with a five 

point response scale (very good, good, fair, bad, very bad) which was redesigned to become a 

http://dx.doi.org/10.1136/jech-2017-209748
http://dx.doi.org/10.1136/jech-2017-209748
http://europepmc.org/abstract/MED/29070675
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binary response of ‘poor health’ (from fair, bad, very bad health) or ‘good health’ (from very 

good, good health). We conducted logistic regressions to determine the Odds Ratios of 

intellectual disabilities predicting poor health and associations with age and gender.  

 

The findings provide important knowledge about the prevalence of intellectual disabilities 

across all ages, which is vital for informing resource allocation and financial planning for 

people with intellectual disabilities. It also demonstrated, in a total population, that people 

with intellectual disabilities experience poor general health.  Intellectual disabilities had odds 

of 43 in statistically predicting poor health, and the health difference with the general 

population is more marked for children/young people than adults. The 16–24 year-old group 

had better health than those aged 0–15 years, as did, to a lesser extent, the individuals 

aged 25–34 years. This suggests that some children with the most complex health needs do 

not reach adult ages. I concluded in this paper that the findings demonstrate an urgent need to 

focus on improvements in healthcare and supports and the wider determinants of health in 

this population, which differ from the general population.  

 

Paper II  Hughes-McCormack L., Rydzewska, E., Henderson, A., MacIntyre, 

C., Rintoul, J., Cooper S-A. (2017). Prevalence of mental ill-health and 

relationship with physical health in a whole country population of 26,349 

people with intellectual disabilities, compared with the general population. 

British Journal of Psychiatry Open.  (doi:10.1192/bjpo.bp.117.005462) 

(PMID:29034100) (PMCID:PMC5620469) 

 

Building upon the research conducted in the previous paper, in addition to general health, we 

were also able to investigate another very important aspect of health from the Census 2011, 

http://dx.doi.org/10.1192/bjpo.bp.117.005462
http://europepmc.org/abstract/MED/29034100
http://europepmc.org/articles/PMC5620469
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specifically mental health. This paper specifically sought to determine the prevalence of 

mental health conditions and relationships with general health in a total population with and 

without intellectual disabilities with data gathered again from Scotland’s 2011 Census. We 

initiated this project as mental ill health is unevenly distributed across the population and 

appeared to be more prevalent among people with intellectual disabilities compared with the 

general population. However, most previous studies had serious limitations. National Institute 

for Health and Care Excellence (NICE) clinical guideline development group (NICE, 

2016) reviewed the epidemiological evidence on prevalence of mental ill health in people 

with intellectual disabilities compared with the general population, and concluded they were 

not very confident in the results, in view of the variation in quality of the studies, and the 

need to include administrative samples because of limited population-based cohorts. We felt 

investigating associations with mental and general health were also important having already 

demonstrated that poor general health is more common among people with intellectual 

disabilities, meaning these groups of people are at high risk of comorbid physical and mental 

ill health. In the general population, this combination is associated with poorer outcomes, 

such as premature death.  

 

To investigate the prevalence of mental ill health in the population with and without 

intellectual disabilities, and the relationship of mental and physical health in the population 

with intellectual disabilities, we included the same sample from Paper I (census responses 

from 94% of the Scottish population (n=5,269,054) and people identified with intellectual 

disabilities (n=26,349)). The data was categorised by age (8 bands) and sex, we reported 

frequency data on mental health and we conducted logistic regressions to determine the odds 

ratios (OR) of intellectual disabilities predicting poor mental health and associations with 

general health, controlling for age and sex.  
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This Scottish total country study is the largest and most complete population study we have 

identified investigating reported mental health of people with intellectual disabilities 

compared with people in the general population across the lifespan. It also reports novel data 

on general health associations with mental ill health. The findings provide vital knowledge 

that people with intellectual disabilities of all ages have substantially higher rates of mental 

health conditions than the rest of the population, and their mental health conditions are often 

associated with poor general health. These are essential findings for general psychiatrists and 

mainstream psychiatric services, as well as for carers, who need to be aware of the substantial 

burden of mental health conditions and its co-existence with poor general health. Without this 

information, the potential for misdiagnosis is high, and inadequate or inappropriate treatment 

is a risk. Moreover, these findings provide information about the extent of mental ill-health in 

children and adults separately. Importantly, mental health in children and young people with 

intellectual disabilities is not well understood, with a lack of regular and up-to-date data on 

the prevalence of mental health problems during this stage being widely criticised. Consistent 

with previous UK research (Hassiotis and Turk, 2012) in England, in which detailed 

individual clinical assessments of mental health were conducted, the findings of this research 

found there is an increased prevalence of mental disorders in children and young people with 

intellectual disabilities in the total population of Scotland, compared to the age matched 

general population. This adds to the currently limited body of knowledge about mental ill 

health in children and young people with intellectual disabilities. We concluded that given the 

associations we report, more research is needed to determine relationships between specific 

mental health problems, physical conditions and associated factors, for example, adversity, 

among people with intellectual disabilities, to help influence the development of appropriate 

interventions, and health and social care policy.  
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This manuscript was discussed in an editorial commentary for the British Journal of 

Psychiatry Open (Sheehan et al, 2018) which read: “The recent publication in this journal of 

a study reporting the prevalence of mental illness and its association with mental health 

conditions in people with intellectual disability is a timely reminder of the additional mental 

and physical health needs of this group. The authors use data collected in the 2011 Scottish 

census, thereby achieving almost universal population coverage, demonstrating once again 

the power of exploiting routinely collected data in health research. The analysis showed that 

people with intellectual disability were seven times more likely to self-report (or their 

caregiver to proxy-report) a current mental health condition than those in the comparison 

group without intellectual disability. This apparent higher rate of mental ill health exists 

across the lifespan and is associated with significant additional personal, social and 

economic costs. The authors highlight the relative paucity of research evidence for effective 

psychotherapeutic interventions in this group and highlight the continuing need to improve 

individual outcomes and quality of life.” 

 

Paper III  Rydzewska, E., Hughes-McCormack, L-A., Gillberg, C., Henderson, A., 

MacIntyre, C., Rintoul, J., Cooper, S-A. (2018). General health of adults with 

autism spectrum disorders - a whole country population cross-sectional study. 

Research in Autism Spectrum Disorders. (doi:10.1016/j.rasd.2019.01.004) 

 

This next paper utilised similar research questions and methodology as described previously, 

with whole country data, drawn from Scotland’s Census, 2011, this time, to investigate 

general health status in an adult population with autism compared with other adults. This 

study focused on adults only due to the reasons previously discussed, in relation to potential 

http://dx.doi.org/10.1016/j.rasd.2019.01.004
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differences in the adult and child populations, due to broadening of the concept of autism 

spectrum in recent years. The data for children and young people was investigated separately 

and is presented later (Paper IV). We identified people with autism from the individual 

Census questionnaire, from Question 20, on those who responded ‘yes’ to developmental 

disorder. We identified autism in 6,649/3,746,584 (0.2%) adults aged 25+years, of whom 

46.8% (N=3,111) had poor general health, compared with 23.7% (N=887,878) of other 

people. Autism had OR = 5.1 (4.9–5.4, 95% CI) for predicting poor general health, or 

OR = 7.5 (6.9–8.2, 95% CI) when the interaction with age was included.  Poor health was 

common across the entire lifespan for adults with autism but was more common at older age, 

and for women. Recommendations from this paper include that poor general health merits 

attention across the full life for adults with autism. We highlight that health practitioners need 

to be alert to the burden of potential health problems to seek them out to be addressed, and so 

the health agenda can turn towards potential mechanisms for prevention and better support 

for adults who may call upon services for people with autism. 

 

Paper IV Rydzewska, E., Hughes-McCormack, L-A., Gillberg, C., Henderson, A., 

MacIntyre, C., Rintoul, J., Cooper, S-A. (2019). Age at identification, 

prevalence and general health of children with autism: observational study of a 

whole country population. BMJ Open. e025904. (doi:10.1136/bmjopen-2018-

025904) (PMID:31289063) 

 

As an extension of Paper III, this paper reports the findings of the prevalence of autism, age 

of reporting/identifying autism, and general health status of children/young people with 

autism. This paper was focused only on children and young people aged 0-24 with and 

without autism. This includes a sample of 25,063 children and young people with autism out 

http://dx.doi.org/10.1136/bmjopen-2018-025904
http://dx.doi.org/10.1136/bmjopen-2018-025904
http://europepmc.org/abstract/MED/31289063
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of 1,548,819 (1.6%) of the total population of children and young people in Scotland. Autism 

had OR=11.3 (11.0 to 11.7) in predicting poor health. Autistic females had poorer health than 

autistic males, OR=1.6 (1.5 to 1.8). The study demonstrates that children and young people 

with autism reported poor general health, compared with children and young people without 

autism. These findings contribute to the currently limited evidence base on the general health 

of children and young people with autism. Accurate information on the proportion of children 

with autism, and their health status, is essential to accurately plan appropriate prevention and 

intervention measures, and provide resources for those who may put demand upon services 

designed for people with autism. 

 

Paper V Rydzewska, E., Hughes-McCormack, L-A., Gillberg, C., Henderson, A., 

MacIntyre, C., Rintoul, J., Cooper, S-A. (2018). Prevalence of long-term 

health conditions in adults with autism - observational study of a whole 

country population. BMJ Open. e023945. (doi: 10.1136/bmjopen-2018-

023945) (PMID:30173164) (PMCID:PMC6120653) 

 

We established in the previous papers discussed that people with intellectual disabilities and 

people with autism have significantly poorer health across the lifespan compared to people 

without these conditions. In this paper, we sought to further investigate some specific long 

term conditions in adults with autism. This paper investigated the prevalence of comorbid 

mental health conditions, sensory impairments and physical disabilities in the population of 

adults aged 25+ with and without reported autism (sample as described in Paper III). Some 

conditions, such as epilepsy and intellectual disabilities are known to be common among 

people with autism. There is a general dearth of research on other long-term conditions such 

as hearing and visual impairments and physical disabilities. We investigated the prevalence 

http://europepmc.org/abstract/MED/30173164
http://europepmc.org/articles/PMC6120653
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of six comorbidities: deafness or partial hearing loss, blindness or partial sight loss, 

intellectual disabilities, mental health conditions, physical disability, and other condition; 

odds ratios (95% confidence intervals) of autism predicting these comorbidities, adjusted for 

age and gender; and odds ratios for age and gender in predicting comorbidities within the 

population with reported autism. All comorbidities were more common for adults with 

autism. Autism statistically predicted all of the conditions: OR 3.3 (95% CI 3.1 to 3.6) for 

deafness or partial hearing loss, OR 8.5 (95% CI 7.9 to 9.2) for blindness or partial sight loss, 

OR 94.6 (95% CI 89.4 to 100.0) for intellectual disabilities, OR 8.6 (95% CI 8.2 to 9.0) for 

mental health conditions, OR 6.2 (95% CI 5.8 to 6.6) for physical disability and OR 2.6 (95% 

CI 2.5 to 2.8) for other conditions. We recommend that clinicians need heightened awareness 

of comorbidities in adults with autism to improve detection and suitable care, especially 

given the added complexity of assessment in this population and the fact that hearing and 

visual impairments may cause additional difficulties with reciprocal communication which 

are also a feature of autism; hence posing further challenges in assessment. 

 

Paper VI Rydzewska, E., Hughes-McCormack, L-A., Gillberg, C., Henderson, A., 

MacIntyre, C., Rintoul, J., Cooper, S-A. (2018). Prevalence of sensory 

impairments, physical and intellectual disabilities, and mental health in 

children and young people with self/proxy-reported autism - observational 

study of a whole country population. Autism. 

(doi: 10.1177/1362361318791279) (PMID:30328695) 

 

As an extension of the previous paper, the purpose of this paper was to investigate comorbid 

conditions in a whole-country population of children/young people with autism compared to 

children/young people without autism. If individual long-term conditions are indeed more 

http://dx.doi.org/10.1177/1362361318791279
http://europepmc.org/abstract/MED/30328695
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common in children and young people with autism, then a greater awareness of them would 

be important. Existing studies are mostly small and few are contemporary with regards to the 

prevalence of intellectual disabilities and mental health conditions in children and young 

people with autism; results are particularly limited with regards to visual and hearing 

impairments, and we found no studies on physical disabilities. With the data from the 

Scottish census, we were able to investigate these understudied comorbid conditions in a total 

population study.  

 

The same cohort of children and young people with and without autism aged 0-24 years as 

described in Paper IV was included for the current paper. We calculated the number and 

percentage of children and young people with and without autism reporting deafness or 

partial hearing loss, blindness or partial sight loss, intellectual disabilities, mental health 

conditions, physical disability, and other conditions. As also found for adults with autism, 

each of the long-term conditions investigated was substantially more common in the 

population of children/young people with autism than in other children/young people. Autism 

had an odds ratio of 5.4 (5.1–5.6) for predicting deafness/partial hearing loss, odds ratio of 

8.9 (8.1–9.7) for blindness/partial sight loss, odds ratio of 49.7 (38.1–64.9) for intellectual 

disabilities, odds ratio of 15.7 (13.4–18.5) for mental health conditions, odds ratio of 15.8 

(14.1–17.8) for physical disability and odds ratio of 3.9 (3.8–4.0) for other conditions. This 

finding is very important, considering each of these conditions are disabling, and can 

significantly impact upon learning, functioning and longer-term quality of life when they 

occur as single conditions; clearly their coexistence with autism adds extra complexity. We 

recommend from the findings that practitioners need a heightened response to the 

possibilities of comorbidities with autism, particularly of hearing and visual impairments and 

physical disabilities. 
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Paper VII Kinnear, D., Rydzewska, E., Dunn, K., Hughes-McCormack L-A., Melville, 

C., Henderson A., Cooper S-A. (2019). Relative influence of intellectual 

disabilities and Autism on mental and general health in Scotland: a cross-

sectional study of a whole country of 5.3 million children and adults. BMJ 

Open. e029040. (doi: 10.1136/bmjopen-2019-029040) (PMID:31462474) 

 

In this paper based on Scottish census 2011 data, the aim was to determine the relative extent 

that autism and intellectual disabilities are independently associated with poor mental and 

general health, in children and adults. We identified people with intellectual disabilities or 

autism from the individual census questionnaire, as previously discussed from Question 20. 

In children/youth, intellectual disabilities (OR 7.04, 95% CI 6.30 to 7.87) and autism (OR 

25.08, 95% CI 23.08 to 27.32) both independently predicted mental health conditions. In 

adults, intellectual disabilities (OR 3.50, 95% CI 3.20 to 3.84) and autism (OR 5.30, 95% CI 

4.80 to 5.85) both independently predicted mental health conditions. In children/youth, 

intellectual disabilities (OR 18.34, 95% CI 17.17 to 19.58) and autism (OR 8.40, 95% CI 8.02 

to 8.80) both independently predicted poor general health. In adults, intellectual disabilities 

(OR 7.54, 95% CI 7.02 to 8.10) and autism (OR 4.46, 95% CI 4.06 to 4.89) both 

independently predicted poor general health. This large study is the first study to have 

reported on the extent to which autism and intellectual disabilities are independently 

associated with poor mental and general health, in children and adults. These findings have 

implications for health services and supports, as they indicate that poor mental and general 

health is not just related to the coexistence of these conditions (intellectual disabilities and 

autism), or due to just having intellectual disabilities. 

 

http://dx.doi.org/10.1136/bmjopen-2019-029040
http://europepmc.org/abstract/MED/31462474
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Paper VIII Melville, C., McGarty, A., Harris, L., Hughes-McCormack, L.A., Baltzer, M, 

McArthur, L., Morrison, J., Allan, L., Cooper, S-A. (2017). A population-

based, cross-sectional study of the prevalence and correlates of sedentary 

behaviour of adults with intellectual disabilities. Journal of Intellectual 

Disability Research. (doi:10.1111/jir.12454) (PMID:29214701) 

 

This paper was the first study to publish population‐based data on the prevalence and 

correlates of sedentary behaviour in adults with intellectual disabilities. Unhealthy dietary 

patterns and low levels of physical activity have been shown to contribute to the increased 

prevalence of obesity (National Institute for Health and Care Excellence 2014), diabetes 

(Balogh et al. 2015) and mental ill-health (Cooper et al., 2007) experienced by adults with 

intellectual disabilities. Investigating unhealthy dietary patterns and low levels of physical 

activity is therefore important to understanding the overall health of adults with intellectual 

disabilities. In this study, adults with intellectual disabilities (from NHS Greater Glasgow and 

Clyde Health Board area) were invited to take part in a comprehensive health check 

programme. Demographic and health data were collected during semi-structured interviews 

and physical examination. Individuals who opted into the health check were invited to 

consent to the health check data being used for research purposes. Screen time was used as a 

proxy measure of sedentary behaviour. Bivariate and multivariate statistical modelling 

examined correlates of screen time. There was a high participation rate in the research as 

consent was gained for 725 of 836 (87.0%) invited adults. The findings show compared with 

adults who do not have intellectual disabilities, adults with intellectual disabilities have 

higher levels, and different correlates, of sedentary behaviour. Fifty per cent of the 725 

participants reported four or more hours of screen time per day. Male gender, higher levels of 

intellectual ability, mobility problems, obesity, not having hearing impairment and not having 

http://dx.doi.org/10.1111/jir.12454
http://europepmc.org/abstract/MED/29214701
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epilepsy were all significantly associated with higher screen time in the final multivariate 

model (R2 = 0.16; Hosmer–Lemeshow goodness of fit statistic P = 0.36). We recommend that 

supporting adults with intellectual disabilities to make positive lifestyle behaviour changes is 

a priority to reduce health inequalities. These findings provide a better understanding of 

sedentary behaviour among adults with intellectual disabilities that can be used to inform the 

design of effective behaviour change programmes. 

 

Paper IX  Ward, L., Cooper, S.-A., Hughes-Mccormack, L-A., Macpherson, 

L., and Kinnear, D. (2019). Oral health in adults with intellectual disabilities: a 

systematic review. Journal of Intellectual Disabilities Research. 63(11), pp. 

1359-1378. (doi: 10.1111/jir.12632) (PMID:31119825) 

 

Oral health is an important factor in overall general health and wellbeing, and some previous 

reports indicated that people with intellectual disabilities experience poorer oral health 

compared to the general population (Crowley et al., 2005; Mac Giolla Phádraig et al., 2014) 

but quantification of its current extent was less clear. This systematic review reported here 

was conducted to quantify its extent. This systematic review was prospectively registered 

with the International Prospective Register of Systematic Reviews (PROSPERO) and was 

completed according to the Preferred Reporting Items for Systematic Reviews and Meta‐

Analyses (PRISMA; Shamseer et al., 2015). 33 of the 3,958 retrieved articles were selected 

for inclusion, based on pre-defined inclusion criteria. The conclusions of the review were that 

adults with intellectual disabilities still experience a high burden of poor oral health, and this 

is also related to systemic diseases. The recommendations have important implications for 

raising awareness of oral hygiene needs amongst carers of people with intellectual disabilities 

and professionals treating these groups of people. 

 

http://eprints.gla.ac.uk/view/author/11548.html
http://eprints.gla.ac.uk/view/author/33740.html
http://eprints.gla.ac.uk/view/author/8011.html
http://eprints.gla.ac.uk/view/author/8011.html
http://eprints.gla.ac.uk/view/author/33658.html
http://europepmc.org/abstract/MED/31119825
https://onlinelibrary.wiley.com/doi/full/10.1111/jir.12632#jir12632-bib-0078
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Summary of Theme I 

People with intellectual disabilities and people with autism are thought to experience serious, 

life limiting health inequalities compared to the general population (NHS Scotland, 2004; 

Ouelette‐Kuntz et al., 2004; Simonoff et al., 2008; Oesburg et al., 2011; Cooper et al., 2015; 

Croen et al., 2015; National Longitudinal Transition Study 2, 2017). Despite this, there were 

significant evidence gaps related to their health and health care (Robertson et al., 2015; 

Bishop-Fitzpatrick et al., 2017). The publications discussed in theme I, presented a wide 

array of evidence to quantify the extent that people with intellectual disabilities and people 

with autism experience poorer health compared to the general population. The findings of the 

studies presented here are a useful resource to inform policy decisions.   

 

As with any study, there are limitations with each of the studies discussed. The Census data 

responses were completed by heads of households; and some will have been self-reports and 

some proxy-reports, though we cannot identify which was which. The responses in the census 

questionnaire also reflect subjective reports, rather than objective measurements of health. 

Despite these limitations, the response options in question 20 of the census questionnaire 

makes this a rare data set, and possibly the only country census that identifies people with 

intellectual disabilities (living in private households or communal establishments) and 

distinguishes these from specific learning difficulties, such as dyslexia, and also from autism. 

This made it possible for us to identify a wealth of information about people with intellectual 

disabilities and people with autism. This is particularly important considering research of 

mental or general health involving people with intellectual disabilities/autism is often very 

limited by problems such as a failure to include people with severe/profound intellectual 

disabilities, low response rates/small sample sizes, inclusion of private households only, 
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unsuitable methods of identifying intellectual disabilities/autism and restricted ages of adults 

or children included (NICE, 2016; Emerson et al., 2014).  

 

My involvement with the census data goes beyond the writing of manuscripts as I led on 

developing the 'learning disabilities' data content for our Scottish Learning Disabilities 

Observatory website. I personally added 489 infographics, and 102 data tables relating to 

census data. There is evidence that this information is making an impact, as since 2016, the 

webpages have had 14,387 unique visitors worldwide and 22,566 overall visits, with 3.52 

pages viewed each time on average. I have presented the information widely at academic 

(e.g., international conferences) and non-academic contexts (e.g., to professionals, 

parents/carers and people with intellectual disabilities and people with autism). 

 

Theme II: Health care of people with intellectual disabilities and  

Down syndrome 

 

Leading on from Theme I, given that people with intellectual disabilities experience poorer 

health, it has been recognised that access to high quality health care is vital and that 

improvements are needed (Sheehan et al., 2016). Despite this recognition, there has been a 

serious lack of studies investigating how health is managed in health care settings for people 

with intellectual disabilities compared to the general population. This type of research is 

highly indicated as people with intellectual disabilities face barriers in accessing health 

services (Hanlon et al., 2018), compounded by communication difficulties, and organisational 

and social support limitations (Ouelette‐Kuntz et al., 2004). To reduce inequities, primary 

health care providers need to effectively manage long‐term conditions in keeping with best 

practice. However, available evidence suggests this may not always occur. No previous 
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research had quantified the extent of differences in the management of long term health 

conditions in people with intellectual disabilities compared to the general population. The 

first two related papers, Paper X and XI presented here are the first studies to quantify the 

management of long term condition in primary care from a population based cohort study. 

Following this, a systematic review is presented, investigating further the quality of health 

care of people with intellectual disabilities, specifically, of hospitalisation for physical 

conditions.  

 

Paper X Cooper, S-A., Hughes-McCormack, L-A., Greenlaw, N., McSkimming, P., 

McConnachie, A., Allan, L., Baltzer, M., McArthur, L., Henderson, A., 

Melville, C., Morrison, J. (2018). Management and prevalence of long-term 

conditions in primary health care for adults with intellectual disabilities 

compared with the general population: a population based cohort study. 

Journal of Applied Research in Intellectual Disabilities. 

(doi:10.1111/jar.12386) (PMID:28730746) 

 

This study utilised indicators of best practice from the “Quality and Outcomes Framework” 

(QOF)2 to measure the management of long term conditions and the extent of disease 

prevalence in people with intellectual disabilities (n=721). Data was collected manually from 

primary care health records following consent for each person with intellectual disabilities in 

keeping with Scottish law. This was compared to findings of the routinely collected data from 

the Quality Outcomes Framework in the same time frame for all people without intellectual 

 
2 In the UK (and in Scotland until 2016), the contract between general practitioners and the 

government health departments includes pay for performance on specific indicators of 

management of long-term conditions which are considered to be evidence-based best-practice 

(the “Quality and Outcomes Framework”). 

http://dx.doi.org/10.1111/jar.12386
http://europepmc.org/abstract/MED/28730746
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disabilities (n=764,672) in Greater Glasgow and Clyde health board (NHS GG&C) 

throughout 2007-2010.  

 

Adults with intellectual disabilities were significantly more likely than adults in the general 

population to have epilepsy (28.2% versus 0.8%, p < .0001), psychosis (7.6% versus 

0.9%, p < .0001), asthma (9.2% versus 5.3%; p < .0001), diabetes (6.4% versus 

3.4%; p < .0001), heart failure (2.5% versus 0.9%, p < .001) and hypothyroidism (5.3% 

versus 2.8%, p = .0001). No significant difference was found between the two populations in 

the rates of chronic obstructive pulmonary disease, coronary heart disease, chronic kidney 

disease or stroke. Whilst hypertension was common amongst the people with intellectual 

disabilities (12.8%), it occurred at a similar rate as in the general population. Despite having a 

higher prevalence across a number of long-term conditions from the Quality and Outcomes 

framework, the findings from this publication report that long term conditions are managed 

poorly for people with intellectual disabilities compared to the general population. Adults 

with intellectual disabilities received significantly poorer management of all long‐term 

conditions on 38/57 (66.7%) indicators. Achievement was high (75.1%–100%) for only 

19.6% of adults with intellectual disabilities, compared with 76.8% of the general population. 

Implications from the study include finding practical and implementable means of supporting 

general practices in providing equitable care for people with intellectual disabilities.  

 

Paper XI  Hughes-McCormack, L-A., Greenlaw, N., McSkimming, P., McCowan, C., 

Ross, K., Allan, L., Baltzer, M., McArthur, L., Henderson, A., Melville, C., 

Morrison, J., Cooper, S-A. (2018). Changes over time in the management of 

long-term conditions in primary health care for adults with intellectual 

disabilities, and the health care inequality gap compared with the general 
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population. Journal of Applied Research in Intellectual Disabilities. 34(2), 

pp.634-647. (doi: 10.1111/jar.12833) (PMID:33283349) 

 

This study is the follow up to Paper X. It was conducted to investigate the extent of, and 

changes in, the primary health-care inequality gap over time, regarding management of long-

term conditions. In 2014, individual patient data were extracted electronically from GP records of 

all practices participating in the NHS Greater Glasgow and Clyde intellectual disabilities enhanced 

service (n=3,638). Comparisons at both times were made with the NHS GG&C’s general 

population.  

 

In 2014, the extent of the health-care inequality gap had reduced for people with intellectual 

disabilities compared to the general population. Specifically, the inequalities between adults 

with intellectual disabilities and the general population was greatest in 2007-2010 (p<0.001). 

In adults with intellectual disabilities, there was a significant difference between the time 

points, indicating that there has been an improvement in the proportion of indicators met over 

time (p < .001), whereas there is no difference over time for the general population 

(p = .718). Group effects were examined within each time point, and adults with intellectual 

disabilities were less likely to have a high proportion of indicators met than the general 

population at both time points; however, the higher proportion of indicators met for adults 

with intellectual disabilities were 5.32 times more likely in 2014 than in 2007-2010 (95% CI 

(2.69, 10.55). So, although there appeared to be a significant healthcare inequality gap 

between the two populations in 2014, the extent of the gap had been reduced from 2007-

2010. 

 

http://dx.doi.org/10.1111/jar.12833
http://europepmc.org/abstract/MED/33283349
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The study suggests NHS GG&C effected a step-change in health-care of adults with 

intellectual disabilities and reduced health-care inequality. Health indicators are process 

measures, but considered as best practice, and the pathway to improved health, so they are 

important. In NHS GG&C, several initiatives were underway in the intervening period to 

support primary health-care services in delivery of health-care, including a programme of 

health checks for adults with intellectual disabilities, and dedicated support from the 

intellectual disabilities health service to primary care. It is possible that these initiatives 

contributed to the results we report, and if so, demonstrate that poor health-care is not 

inevitable for people with intellectual disabilities and improvements can be made. The local 

health check programme is a plausible explanation for the positive changes observed: 

randomised control trials (RCTs) have demonstrated health checks for adults with intellectual 

disabilities versus treatment as usual are clinically and cost effective (Cooper et al, 2014). In 

this publication the remaining inequalities highlight the need still for further action, such as 

annual health checks.   

 

Paper XII  Dunn, K., Hughes-McCormack, L-A., Cooper, S-A. (2017). Hospital 

admissions for people with intellectual disabilities: Systematic Review. 

Journal of Applied Research in Intellectual Disabilities. 

(doi:10.1111/jar.12360) (PMID:28467010) 

 

This purpose of this paper was to investigate if people with intellectual disabilities have 

inequalities in hospital admissions for physical health conditions compared with the general 

population. Rates of hospitalization for “ambulatory care‐sensitive conditions,” have been 

used as an indicator of access to, and quality of primary care. Ambulatory care‐sensitive 

conditions are defined as conditions which, if managed effectively at the primary care level, 

http://dx.doi.org/10.1111/jar.12360
http://europepmc.org/abstract/MED/28467010
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should not lead to a hospital admission, for example, epilepsy and diabetes. However, from 

previous research, it is unclear if people with intellectual disabilities are admitted to hospital 

more frequently than the general population for ambulatory care‐sensitive conditions.  

A systematic review was conducted, searching six databases using terms on intellectual 

disabilities and hospital admission. This systematic review was prospectively registered with 

the International Prospective Register of Systematic Reviews (PROSPERO) and was 

completed according to the Preferred Reporting Items for Systematic Reviews and Meta‐

Analyses (PRISMA; Shamseer et al., 2015). Papers were selected based on pre‐defined 

inclusion/exclusion criteria, data extracted, tabulated and synthesized and quality assessed. 

Seven of 29,613 papers were included. This research found people with intellectual 

disabilities are admitted to hospital more frequently than the general population for 

ambulatory care‐sensitive conditions. Asthma and diabetes admission data suggest 

suboptimal primary health care for people with intellectual disabilities compared with the 

general population, although evidence is limited. This supports the previous findings of 

Paper X, that people with intellectual disabilities are not receiving the appropriate treatment 

in primary care settings.  

 

Summary of Theme II 

As discussed in detail within each of the published papers, there are limitations to each study. 

Paper X and XI included only one health board, although this is the largest health board in 

Scotland. A further limitation is that the long‐term conditions included in the Quality and 

Outcomes Framework may not include all those most relevant to people with intellectual 

disabilities. Despite limitations, using an established evidence based approach to measuring 

the quality of primary health care, findings indicate people with intellectual disabilities are 

receiving lower quality health care compared to other people.  This is particularly concerning 

https://onlinelibrary.wiley.com/doi/full/10.1111/jir.12632#jir12632-bib-0078
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as we know that people with intellectual disabilities experience poorer health and higher 

levels of multimorbidity compared to peers (NHS Scotland, 2004; Ouelette‐Kuntz et 

al., 2004; Oesburg et al, 2011; Cooper et al., 2015). The failings in the management of long‐

term conditions have implications for both policy and practice. There appears to be an urgent 

need for staff training in primary care about the specific health needs of people with 

intellectual disabilities. This is supported by previous research exploring practice nurses’ 

perceptions and experiences of delivering an anticipatory health check for adults with 

intellectual disabilities in primary care. The study involving 11 practice nurses (from health 

check intervention practices in NHS Greater Glasgow and Clyde) found that the nurses often 

reported modifying the health check to respond to individual patients' needs, and as a result, 

this limited the identification of new or potentially unrecognised health needs - instead the 

health check process was dominated by previously recognised health 'problems' or issues 

(MacDonald et al., 2018). We recommended from these studies that the quality of healthcare 

for people with intellectual disabilities could be enhanced with introduction of specific 

interventions such as further training in primary care including training on health checks for 

people with intellectual disabilities which could make a big improvement to the poor health 

of people with intellectual disabilities.  

 

Theme III:  Survival/ death of people with intellectual disabilities and  

Down syndrome 

 

Since the 1970s, there has been growing evidence to suggest people with intellectual 

disabilities experience premature deaths compared with the general population (Heslop et al, 

2014). The following papers were initiated in response to the need for a robust appraisal of 

the evidence to gain a better understanding of the life expectancy, mortality rates and cause of 

https://onlinelibrary.wiley.com/doi/full/10.1111/jar.12386#jar12386-bib-0047
https://onlinelibrary.wiley.com/doi/full/10.1111/jar.12386#jar12386-bib-0050
https://onlinelibrary.wiley.com/doi/full/10.1111/jar.12386#jar12386-bib-0048
https://onlinelibrary.wiley.com/doi/full/10.1111/jar.12386#jar12386-bib-0013
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deaths of people with intellectual disabilities and Down syndrome, so that actions to reduce 

premature deaths could be identified.  

 

Paper XIII O’Leary, L., Hughes-McCormack, L-A., Cooper, S-A. (2017). Early death 

and causes of death of people with intellectual disabilities: a systematic 

review. Journal of Applied Research in Intellectual Disabilities. 31(3), pp. 

325-342. (doi: 10.1111/jar.12417) (PMID:28984406) (doi:10.1111/jar.12417)  

 

This systematic review investigated mortality among people with intellectual disabilities 

compared to the general population to identify any trends in terms of the extent of the health 

inequality and the pattern of cause of death. This systematic review was prospectively 

registered with the International Prospective Register of Systematic Reviews (PROSPERO) 

and was completed according to the Preferred Reporting Items for Systematic Reviews and 

Meta‐Analyses (PRISMA; Shamseer et al, 2015). Of 19,111 retrieved articles, 27 met 

criteria. This systematic review found mortality rates are higher in the intellectual disabilities 

population, compared with the general population, with an average age of death of up to 20 

years lower.  Respiratory disease and circulatory diseases were found to be the main common 

causes of death. However, cancer was less common, and cancer profile differed from the 

general population. An interesting finding emerged from the results; mortality rates between 

the population with intellectual disabilities and the general populations were found to be 

greater for females than males.  

 

Paper XIV  O’Leary, L., Hughes-McCormack L-A, Dunn, K., Cooper S-A. (2017). Early 

death and causes of death of people with Down syndrome: a systematic 

review. Journal of Applied Research in Intellectual Disabilities. (doi: 

http://dx.doi.org/10.1111/jar.12417
http://europepmc.org/abstract/MED/28984406
http://dx.doi.org/10.1111/jar.12417
https://onlinelibrary.wiley.com/doi/full/10.1111/jir.12632#jir12632-bib-0078
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10.1111/jar.12446) (PMID:29573301) 

 

Related to Paper XIII, this systematic review used the same methodology to investigate 

mortality among people with Down syndrome compared to the general population and found 

34 articles that met criteria. This systematic review was prospectively registered with the 

International Prospective Register of Systematic Reviews (PROSPERO) and was completed 

according to the Preferred Reporting Items for Systematic Reviews and Meta‐Analyses 

(PRISMA; Shamseer et al, 2015). Findings indicate mortality rates are higher in the Down 

syndrome population, compared with the general population, with an average age of death - 

up to 28 years lower. Despite this, survival rates have improved over time, particularly for 

those with congenital heart anomalies. It is hypothesised that this is in part, due to 

improvements in health and social care and attitudes to disability in recent decades (Bull et 

al, 1985; Hijii et al, 1997; Carothers et al, 1999; Jensen, 2014; Jacobs et al, 2016). This led to 

an investigation of birth rates and death rates (throughout a 25-year period) among 

children/young people with Down syndrome in Scotland, presented in the following Paper 

XV, to investigate any changes in rates over time. 

 

Paper XV Hughes-McCormack, L-A., McGowan, R, Pell, J., Mackay, D., Henderson, 

A., O’Leary, L., Cooper S-A. (2019). Birth incidence, deaths, and 

hospitalisations of children and young people with Down syndrome in 

Scotland, 1990-2015: birth cohort study. BMJ Open. 

e033770. (doi: 10.1136/bmjopen-2019-033770) (PMID:32241786) 

 

There is a lack of up-to-date research which investigates live-birth rates, deaths and hospital 

admission needs of children/young people with Down syndrome in Scotland. This makes it 

http://europepmc.org/abstract/MED/29573301
https://onlinelibrary.wiley.com/doi/full/10.1111/jir.12632#jir12632-bib-0078
http://dx.doi.org/10.1136/bmjopen-2019-033770
http://europepmc.org/abstract/MED/32241786


48 
 

challenging to plan for the support that children with Down syndrome and their families 

need. In this population-based cohort of linked birth and hospital admissions, we found the 

Scottish incidence of Down syndrome live-births to be 1.0/1,000 births over the last 25 years, 

with it being possibly higher now than in the early 1990s. The Scottish birth rate has fallen 

overall, but not for babies with Down syndrome. Also, consistent with previous literature 

(Paper XIV), there were more deaths among children and young people with Down 

syndrome (n=92; 7.4%) over the 25-year period compared to children and young people 

without Down syndrome (n=23; 0.4%); that is 18.5 times more than controls. We found 

Down syndrome among children and young people to be associated with increased risk of 

hospitalisation as reported in the limited body of previous research (Zhu et al, 2013; 

Fitzgerald et al, 2013; Ting et al, 2016). More of the Down syndrome group had at least one 

admission (1,105 [89.5%] versus 3,305 [53.5%]; adjusted HR=1.84 [1.68, 2.01]), and re-

admissions (945 [85.5%] versus 1,685 [51.0%]; adjusted HR=2.56 [2.08, 3.14]). More of 

their admissions were emergencies (78.1% versus 71.6%; first emergency admission adjusted 

HR=2.87 [2.61, 3.15]), and longer duration (5.03 days [Median=2], versus 1.78 days 

[Median=1]) by 3.25 days; adjusted (log transformed) Coefficient=0.25 (CI 0.22-0.28). 

Admission rates increased from 1990-2003 to 2004-2015 for the Down syndrome group 

(90.7% to 92.2%) and decreased for controls (63.3% to 44.8%). The recommendations of this 

study highlight a need to develop tailored packages of support for families and/or carers with 

children and young people with Down syndrome to cope with the evident higher health care 

needs of their offspring, and support for the impact of hospitalisation on the developing child 

with Down syndrome.  

 

Summary of Theme III 
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The evidence suggests that there are disproportionately poor outcomes of mortality for people 

with intellectual disabilities, with, and without Down syndrome. Whilst lifespan has 

increased, the gap with the general population does not appear to have decreased other than 

for people with Down syndrome, who still on average die earlier. In these studies, the pattern 

of cause of death also differs from the general population, with respiratory disease and 

circulatory disease being the most common underlying causes of death for people with 

intellectual disabilities. However, a lack of detailed information regarding immediate and 

contributory causes of death is a limitation of previous research. These studies show that 

reducing the risk of early death among people with intellectual disabilities should be a 

priority area of research to address the unequal health experienced by this population. It is 

recommended from these studies, that more robust, standardized data in relation to 

identification and characteristics of people with intellectual disabilities, and standard age 

bandings and definition of intellectual disabilities across countries is necessary to understand 

leading factors that influence specific causes of death in people with intellectual disabilities. 

Moreover, as indicated previously in this thesis, people with intellectual disabilities 

experience poorer management of their long-term conditions in primary care settings and 

more avoidable hospital admissions, which also may be an indicator of lower quality primary 

care. While access to good quality and timely healthcare is vital for optimal health, the 

potential influence of the quality of primary health care and access to services among people 

with intellectual disabilities in relation to premature death is currently unknown and should 

be investigated in future research. This is necessary to identify factors that can be modified to 

improve health, healthcare and reduce premature mortality in people with intellectual 

disabilities.  

 

Concluding remarks: 



50 
 

This thesis has presented for each of the three inter-related themes, a range of my peer 

reviewed publications from international journals. A previous dearth of empirical evidence 

about the health and health care of people with intellectual disabilities and people with autism 

has presented barriers to understanding the complex factors that produce differential health 

outcomes. The research presented in this thesis has provided robust evidence on the extent of 

poor health, health care, and premature mortality among people with intellectual disabilities, 

and people with autism which has not previously been quantified in research. The Keys to 

Life, was most recently updated in 2019, with input from my research, and research 

conducted by others in the Institute and other partners. The updated strategy has set out plans 

to further develop the vision around nurturing healthy lives, choice and control, independence 

and active citizenship for people with intellectual disabilities in Scotland (Scottish 

Government, 2019).  

 

A key feature of the work presented is that it contributes to health improvement by providing 

information, data, and intelligence on the health and healthcare of people with intellectual 

disabilities and people with autism. The collection of work summarised demonstrates that I 

have made a substantial contribution to research evidence that will help raise awareness of 

health inequalities experienced by people with intellectual disabilities and people with 

autism, to help inform healthy public policy. Specifically, the evidence in the first theme of 

this thesis, health of people with intellectual disabilities and autism, has provided novel 

information, from a total population dataset, based on the Scottish Census in 2011, which is 

the first country Census (to our knowledge) that identified people with intellectual disabilities 

(separately from specific learning difficulties) and people with autism. From this unique 

dataset, the prevalence of mental health and general health experienced by people with 

intellectual disabilities and people with autism was quantified, including long-term conditions 
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for people with autism and general health associations with mental ill health in people with 

intellectual disabilities. The findings provide vital knowledge that people with intellectual 

disabilities of all ages have substantially higher rates of mental health conditions than the rest 

of the population, and their mental health conditions are often associated with poor general 

health. Research investigating the prevalence of long-term conditions in people with autism 

was previously very limited, and this research has provided new knowledge on the extent of 

the inequalities faced by this population in specific relation to deafness/partial hearing loss, 

blindness/partial sight loss, intellectual disabilities, mental health conditions, physical 

disability, and other conditions. Each of the long-term conditions investigated was 

substantially more common in the population with autism than in other people. These are 

findings which are very important, especially considering each of these conditions can be 

disabling.  

 

The research in the second theme of this thesis regarding health care of people with 

intellectual disabilities and Down syndrome, reported evidence from a study which utilised 

indicators of best practice from the “Quality and Outcomes Framework” (QOF) to measure 

the extent of inequality across a wide range of long-term conditions and health-promoting 

actions in the largest health board in Greater Glasgow and Clyde for people with intellectual 

disabilities compared to the general population. This study found that people with intellectual 

disabilities experience poorer quality of primary health care compared to the general 

population. A systematic review study also found people with intellectual disabilities were 

admitted to hospital more frequently than the general population for ambulatory care‐

sensitive conditions, which further indicates suboptimal primary health care for people with 

intellectual disabilities compared with the general population. However, in a follow up study 

(post a health check intervention) to the study in Greater Glasgow and Clyde (pre health 
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check), there was a step-change in primary health-care of adults with intellectual disabilities 

and reduced health-care inequality (on indicators of best practice from the “Quality and 

Outcomes Framework”). There was a significant difference between the time points for 

adults with intellectual disabilities, indicating that there has been an improvement in the 

proportion of quality indicators met over time, whereas there was no difference over time for 

the general population. While remaining inequalities between the population with intellectual 

disabilities and the general population were still apparent, highlighting further action is still 

necessary, the findings clearly demonstrated that poor health-care is not inevitable for people 

with intellectual disabilities and improvements can and should be made. This study provides 

extremely important evidence, as it is the first study (to our knowledge) to have demonstrated 

improvements in health care for adults with intellectual disabilities relative to the general 

population over time. This is very important, as good health care is one of the pathways to 

better health, and, as evidenced in this thesis, poor health and premature death are substantial 

problems for people with intellectual disabilities. This finding is additionally important, as 

despite public health services having worked for decades to reduce health and healthcare 

inequalities in minority populations (Marmot, 2010), there have been few successful 

examples such as this (Mackenbach, 2010; National Audit Office, 2010). Health checks have 

been shown to be clinically effective in detecting unmet need and identifying potentially 

treatable conditions – many of which have been shown by the Observatory to be highly 

prevalent in the intellectual disabilities population; and supporting targeted action to address 

health needs. Therefore, annual health checks are recommended as good practice for 

addressing the mental and physical health care needs of people with learning disabilities. 

These have not been routinely available in Scotland, although they are now currently being 

rolled out. As previously discussed, the research in this thesis relates only to one health board 

in Scotland. It is important that we investigate the impact of health checks on people with 

https://onlinelibrary.wiley.com/doi/10.1111/jar.12833#jar12833-bib-0016
https://onlinelibrary.wiley.com/doi/10.1111/jar.12833#jar12833-bib-0014
https://onlinelibrary.wiley.com/doi/10.1111/jar.12833#jar12833-bib-0018


53 
 

intellectual disabilities more widely across Scotland in the future to identify their impact. 

There is still a lot more to be understood about the impact of health checks on people with 

intellectual disabilities, in relation to diagnostic overshadowing and premature mortality, for 

example. These types of further investigations are necessary to help identify the strengths and 

limitations of health checks, and where further action may still need to be taken. 

 

The third theme of research, survival/ death of people with intellectual disabilities and Down 

syndrome, that was presented in this thesis, found that, not only do people with intellectual 

disabilities have poorer physical and mental health, but they also have higher mortality rates 

compared with the general population, with an average age of death up to 20 years lower. 

Other significant findings from this research theme were that respiratory disease and 

circulatory diseases were much more common causes of death in people with intellectual 

disabilities compared to the general population, with over-representation of deaths that could 

be considered avoidable, including mortality amenable to optimal quality health care or 

mortality that is preventable by public health interventions focusing on wider determinants of 

public health, such as behaviour and lifestyle factors, and environmental factors. Amenable 

mortality from respiratory related illness among people with intellectual disabilities, 

highlighted from the evidence in this thesis, is a particular area of concern.  

 

Leading on from the research in this thesis, the Scottish Learning Disabilities Observatory 

have continued to develop novel research, including data-linkage studies, designed to help 

reduce health morbidity and its associated impact on quality of life on people with intellectual 

disabilities and autism, and the risk of early mortality among people with intellectual 

disabilities. There has been a strong focus on quantifying the level of avoidable mortality in 

both adults and children with intellectual disabilities and understanding the specific causes of 
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this (Cooper et al., 2020; Smith et al., 2020). Our team recently conducted a systematic 

review and meta-analysis (Truesdale et al., 2021) which found people with intellectual 

disabilities face a 10-fold rate of respiratory death and 26-fold rate of death from pneumonia 

compared to the general population. A higher rate of respiratory deaths (55 times greater) was 

found among children and young people compared to their peers, than was found for adults 

with intellectual disabilities compared to peers. In relation to this, I have collaborated with an 

organisation in Scotland that works solely with people with profound and multiple learning 

disabilities (PMLD) and their families for a better life (PAMIS: Promoting a more inclusive 

society), along with another colleague from the Scottish Learning Disabilities Observatory. 

People with PMLD, have a number of complex healthcare needs, and may be at higher risk of 

poor health outcomes, including premature mortality (O’Leary et al., 2017). We worked 

together on a public engagement/ knowledge exchange project (developing a video with a 

bereaved parent of a child with intellectual disabilities, primary care clinician, speech and 

language therapist and a young person with a learning disability), to highlight practical ways, 

to help reduce avoidable respiratory deaths in children and young people with intellectual 

disabilities. This led to us being invited to contribute to the new Scottish Postural Care 

Strategy. We had input in relation to “Ambition 1. Everyone at risk of body shape 

deterioration will be empowered to self-manage their posture by being an equal partner in 

their care through a high-quality postural care service which encompasses training, 

information and support.”. We helped to shape recommendation 7. That is, to generate high 

quality research to validate the impact of protection of body shape and translate and 

disseminate these research findings to inform future actions, policy and practice to benefit 

people at risk of body shape deterioration. Suggested priority areas for research included: 

long term outcomes in physical health, mental health and wellbeing, sleep, as well as the 
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social impact of postural care interventions, integration of postural care across different 

settings, e.g., education, acute care, accessibility of assessment and referrals.  

 

The research in this thesis has provided a wide body of new knowledge about the health and 

health care of people with intellectual disabilities and autism. The research has found that 

people with intellectual and disabilities and autism experience more physical and mental 

health problems compared to the general population, and people with intellectual disabilities 

experience avoidable mortality, and lower quality of primary care at a much higher rate when 

compared to the general population. This research has provided a strong foundation for future 

research to further investigate specific factors, that are potentially modifiable, and that place 

people intellectual disabilities and people with autism at risk of developing avoidable 

illnesses, that can be life threatening. Further investigating this is vital to help identify the 

roots of any differences for people with intellectual disabilities and people with autism 

compared to the general population that increases risk of avoidable premature mortality and 

factors which may be amenable to changes, such as better healthcare (e.g. targeted health 

checks) and/ lifestyle/behavioural factors (e.g. risk factors for specific diseases, diet, 

exercise), staff training (e.g. better recognition of persons at risk of aspiration, and feeding 

posture for persons at risk of regurgitation/choking).  

 

To reduce avoidable ill health and mortality among people with intellectual disabilities, there 

is an assumption that this may be possible by increasing access to health services as well as 

providing high-quality health care (Hanlon et al, 2018). However, health morbidity, 

healthcare, and mortality research have often been investigated separately, as individual 

strands of research, to date for people with intellectual disabilities. The potential contribution 

of primary health care quality and access factors in relation to avoidable ill health and 
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mortality for people with intellectual disabilities compared to the general population is 

unknown. There is a need now for longitudinal research, linking health care and avoidable 

mortality, using primary care data to investigate how a wide range of potentially modifiable 

primary care quality and access factors in primary care impact on avoidable (particularly 

amenable) mortality in people with intellectual disabilities compared to the general 

population across the lifespan. Until this is properly captured, primary care interventions that 

seek to improve health outcomes of people with intellectual disabilities are unlikely to work, 

due to the complexity of the health needs and experiences of health care among people with 

intellectual disabilities and their families. Addressing these issues may be crucial to reducing 

the risk of poor health outcomes, such as premature mortality, among this population. This 

type of research has potential to inform and strengthen policy guidance to improve NHS 

practice around primary care management of people with intellectual disabilities. This could 

also provide important avenues for future research, identify structural/ organisational changes 

in health services needed to overcome the substantial barriers to access, inform how to 

provide practical support and/ or training to health care professionals and to be able to 

communicate and support people with intellectual disabilities. There is an urgent need to find 

ways to best help and support people with intellectual disabilities and their families to 

experience better access to health care and higher quality of care from these vital community 

health services.   
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