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Abstract

Introduction

Neurodevelopmental disorders argraup of disorders that manifest early in development
and include intellectual disabiltsandautism, among otherdntellectual disabilities refer to
impairments in intellectual functioning (an intelligence quotient <70), together with deficits
in adapive functioning (need for support for daily personal independence and social
functioning), with onset during the developmental perfagatismis characterised by

persistent deficits in social communication and social interactions across multiple contexts,
andrestricted, repetitive pattesof behaviour, interests or activities, with onset of these
symptoms in the early developmental periddoplewith intellectual disabilitiesnd people

with autismare thought t@xperience high levels of physical and mental health problems and
earliermortality than other peoplen averageYet, there is adearth of empirical evidence
aboutthe health opeople withintellectual disabilitie®nd people witlautismwhich presents

a barrier to understanding the complex factors that produce differential health outcomes.
Ensuring adults with intellectual diséibes or autismlive not only longer but healthier lives

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

Methods

The portfolio of publicationgn=15) presented in thimixed method$hD thesisrepresents a
selection oimy peer reviewegublicationsin international scientific journakince 2015I
[Laura HughesMcCormack] anthe lead author o# of these publications and-@uthor on
11 publicationg(including being second author on 8 of thashkjch were preparefilom
research | undertook within ttgxottish Learning Disabilities Observatory (SLDO) at the
Institute of Health and Wellbeing, University of Glasgow. Tesearclprogramme was

funded by the Scottish Government in 2014 to providdezxe on the health of people with



intellectual disabilitiesand autismn Scotland, and thus to inform the development of public
policy. The research presentetiudes systematic reviews, quantitative research, data
linkageresearch, and jgresented ithree themes throughout this thesis follows Themel.
Health of people with intellectual disabilities and autisaven of the ninguantitative

studies presented under this theme/section arthiisga from the ScottisBensus, relating to
people with intellectual disabilities or autigrom 94% of the Scottish population
(n=5,269,054) who responded to tbensus in 2011Two further studiega quantitative

study and a systematic review studyg reported, whicmvestigate sedentary behaviour

and oral healthThemell. Health care of people with intellectual disabilities and Down
syndrometo quantify the management laing-term conditions data fora populationbased
cohort ofpeople with intellectual disabilities (n=721) was compargidg an established
evidencebasedapproach to measuring the quality of primary health farell people

without intellectual disabilities (n=764,672)time largeshealth boardn Scotland,

throughout 200-2010.A further systematic review study investigated hospital admissions
for physical health conditions in adults with intellectual digads. Themelll. Survival/

death of people with intellectual disab#is and Dwn syndrometwos y st e matsarce r evi ¢
repoirmeesti gating deaths in peopl eDwwihh inte
s y ndr o afartherdata linkagestudywhichinvestigated birth and death rates and
hospitalisations (throughout a-g8&ar period) among children/young people vidibwn
syndrome in ScotlandEach theme includes a clear overview oftithekgroundfationale,
methodology, results and impact of this body of workelation to thelevelopment of better
information onhealth and health care of people with intellectushblilities and autism in

Scotland.

Results



Theme |: Health of people with intellectual disabilities araltism

Findingsof the Scottish Census 20%fudies [-VII), showthat 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 diddies. Autism had odds of 11.3 in predicting
poor general healtim children and young peopland odds of 7.5 in adults. Comorbidities
were found to be common among people with autism. Other studies presented under this
theme(VIII, IX) showadults with intellectual disabilities have higher levels, and different

correlates, of sedentary behaviamd poorer oral health.

Theme IlI: Health care of people with intellectual disabilities ambwn syndrome

Findings fromtwo studies X, XI) show,people with intellectual disabilitieserereceiving

lower quality health care compared to other peaplessa | | l ong term condi ti
investigatedn 38/57 (66.7%uality indicators.A follow up study,compamg baselinedata

to data in 2014oundadultswith intellectual disabilities still had a lower proportion of

indicators met than the general population; but by 2hthealthcare inequality gap had

reduced compared with 200D. A systematic reviewXIl), furtherinvestigatingthe quality

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

disabilities were admitted to hospital redrequently than the general populationgbysical

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

admissionalthough evidence is limited.

Theme lll: Survival/ death of people with intellectual disabilities arizbwn syndrome
Findings from the(XWwblscg&Zh&mmoicarevy st es

the intellectualandi 2bBi Itihtei éd wp ocpoynpahtriccodre wp d |



t hengr al popalt athenint plolpat¢anbhalencigealagflei bif e s
20 years | ower was found datheRowresgndronee t he gen
populatonc ompar ed with t hamagyemnagal aogledp oyl eaadrésa lho w e
wa s fad u rmaunvigahrates have improved over tinRatterrs of cause of deativere

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

to the general populatioithe datdinkage sudy (XV) found theincidence of Down

syndrome livebirths wasl.0/1,000 births over the last 25 yedvare children and young

people with Down syndromgied (n=92; 74%) over the 25/ear period compared tmntrols

(n=23; 0.4%); that i48.5times moreThere was increased risk of hospitalisatiomase of

theDown syndrome group had at least one admissio®%18P.5%] versus 3,35 [53.5%];
adjustedHR=1.84[1.68, 2.01). Re-admissionsemergeng admissiongnd ength of stay

were also higher for the Down syndrome group.

Conclusions

This thesis has presented for eacthefthreanter-relatedthemesarange ofmy peer

reviewed publications fronmternational journalsA previousdearth of empirical evidence
aboutthe healthand health caref people with intellectual disabilitieend people with autism
haspresenedbarries to understanding the complex factors that produce differential health
outcomes.The research presented in this thesis has provided rahbdshce on the extent of
poor health, health carand premature mortalitgmong people with intellectual disabilities,
and people with autism which has not previolmsgn quantified in reearchThis evidence
has led to shaping Scottish policy and pradiiceupport the needs p&ople with intellectual
disabilities, for example, the most recdrning disabilities strategg Scotland The Keys

to Life, updated in 2019ncludesinput frommy research
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Explanatory essay

Introduction

Neurodevelopmental disorders:

Neurodevelopmental disorders are a grougisdbrders 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 disabiliesandautian among otherdntellectual 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
onsetduring the developmental period (WHO, 199®0tism share deficits in three core
domains: social interactionpmmunication, andestricted interests/repetitive behawis,

with onset of these symptoms in the early developmental period (WHO, 19@H&ctual
disabilities andautismare quite common (Cooper et,&016). However, accurate prevalence
rates have been difficult to identify from previous research due ttoog@ogical differences

and limitations (Cooper et.aR016). Ceoccurring intellectual disabilities aralitismis also
common, occurring in around 2.58/1000 children/young people and 0.74/1000 adults (Dunn
et al, 2019). There are additional challengdgntifying the prevalence @afutism,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 g12018).As such,theprevalence o&utismin adults and children may

be substantially different, possibly reflecting that the conceptitsmspectrum has

broadened in recent yeatsis essential to have accurate information on the proportion of

children and yong people who are known to have intellectual disabiliae§ism or ce
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occurringautismand intellectual disabilitieand their health status, in orderatccurately
plan appropriate prevention and intervention measures, and provision of resourcesefor th
peoplewho may influencelemand foservices designed for people with intellectual

disabilities orautism

Health inequalities of people with intellectual disabilities:

More people with intellectual disabilitie®w livein the community and enjoy longer lives

than in the past, due to tpelicies ofdeinstitutionalisatiormnd closure of long stay hospitals

in the late 2% and early 2% century and improvingaccess to health cafddowever 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 neetgluding both physical and mental health conditj@msl
premature mortalityNHS, 2004 OueletteKuntz et al., 2004Emerson et al 2007; Oesburg

et al., 2011Fujiura, 2012Emerson et al., 201€ooper et al., 2015; Robertson et al., 2015)

It hasbeen suggested that early mortality of people with intellectual disabilities is to a large
extent avoidable (Heslop et,&013; Glover and Emerson, 2013). However, the body of

existing research is limited.

Health inequalities of people withautism:

Children and adults witautismare thought to have poorer general and mental health than
other people although the quantity of previous research is linBietbfoff et al, 2008

Croen et al 2015 National Longitudinal Transition Study 2, 2017). Moreguhe relative
extent to which beingutistic or having intellectual disabilities accounts for their poor
populationhealthis unclear. The largest study to examine this in adults in a general

community population found no difference in rates of maltaéalth in adults with co
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occurringautismand intellectual disabilities, compared with agenderDown syndrome

level of abilityymatched adults with intellectual disabilities butangism(Melville et al,

2008). More research is needed, givenfteguent ceoccurrence of these conditions.
Moreover it is important to understand health in both child and adult populations, given the
more recent chang@&s diagnosis and level of awarenes$jch have may influenced an

increasing diagnosis of autismyounger populations.

The Scottish Learning Disabilities Observatory

In 2015, the Scottish Learning Disabilit@®bservatoryvas set up to develogoaogramme of
researchdesigned taollect information and evidence to build understanding dfi¢laéth and
health inequalities experienced by people with learning disabilities and people withiutism
Scotland The research in this thesis arose from my contribution to this programme aiwgoik
five-year periodThe Scottish Learning Disabiliti€bservatory have used a range of
methodologies to meet the strategic goals, includivigwing existing evidence through
systematic reviews and meiaalysesanalysing available statistical data including routinely
collected health and population cendata monitoring and assessing health trends for people
with intellectualdisabilities We contribue to the increased visibility of people wititellectual
disabilities in public health data by working with people witkllectualdisabilities, their
families, carers and supporters to include their voices in our activities and Ailprge portion
of the work included in this thesis arose frmvestigating population census dataieth was one
key strand of researchtine Scottish Learning Disabilities Observatory, specifically involving
data from Sc ot Onaeededy40 y@als thd Sca@tismGowermment holds a national
census to provide a snapshot of all the people in Scotland on oné-aighe first tine,
Scotland's Census 2011 (on 27.3.11), gave people the chance to say whether or not they

hadintellectualdisabilities and/or autisnespite some limitations, including a lack of
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information on whether the responses were completed by proxies or the péis
intellectual disabilitiesthis datasebas an extremely high completion rate and contained a
very clear question to identify whom had intellectual disabilittés.have no reason to
believe the results are not generalisable to otherihighme caintries.This provided the
Scottish Learning Disabilities a unique opportunity to analyse and present information about
people with learning disabilities and people known to laatism, compared with the whole

population.

Building an evidence base tinform 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 aluemychetdo ilni 213, wupdated in
Government, 2019)n an umbrellareview of systematic reviewsiahe 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 drRebertson et al (201%)ighlight

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 evidéase of the scale and

determinants of health inequalities to hel

2 C

P

high quality research on the health of peopl

A healthy life is one of the core priorities at the hearhef$cottish strategy for autism
which was first published in 2011 and updated in 2018 (Scottish Government, 2018).

However, it is clear from previous research tiedlth inequalities of people with autism
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have been under investigatéaa scoping reviewof health and health system quality (e.qg.,
high quality care delivery, adequate care access) disparities in #bBtEmp Fitzpatrick et

al., 2017) only 9 studies were identified. Most studies (77.8%) identified racial disparities in
access to general ieal services for children with autism. However, no studies examined
disparities in health outcomes or included older adBlshop Fitzpatrick et al (2017)
recommended thatdditional work should examine health disparities, and their causal

pathways, irautism, particularly for older adults.

The published work:

The publications presented here represent a selection of my publishethat@kose from
researcltonductedvithin the Scottish Learning Disabilities Observatdrymy role as a
researcher in the Institute of Health and Wellbelbach of the publications presented in this
thesis are peaeviewed publications in international scientific journals. My reseandme
with the remit of the Scottish Learning Disabilities Observatoag, generated better
information acrosdie areasf the health and the health care of people with intellectual
disabilities(with and without Down syndromend people with autisnT.o provide the
evidence for this, including a clear overview of tagonale methodology, results and
impactsof this body of workin the areas dfiealth and health caréne research presented in
this thesis is structured according to three reletr@rheswhich are a$ollows: I. Health of
people with intellectual disabilities and autidinHealth care of people with intellectual
disabilities and Down syndromandlll. Survival/ death of people with intellectual

disabilities and Down syndrome

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

health and health inequalities experienced by people with intellectuailitiessland people
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with autism. This reflects some of the policy recommendations in the recently updated
ScottishHealth Needs Assessment (Truesdale.eR@ll7) for people with intellectual

disabilities.

The published works presented heneompass 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 digbilities (with, and withoutDown syndrome) and people with autism. From

the papers and work presented here, | have demonstrated that my work has gone some way to
develop the evidendease 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 wik is presented in three themes to represent the three important elements of
research activity required to develop evidence informed policy noted e@iieoverarching

research questions for each theme are presented below each sub section

Theme I Health of people with intellectual disabilities and autism
Research questions
1 What is the prevalence of intellectual disabilities, autism arnaccarring intellectual
disabilities by age and gender?
1 What isthe reported general health statuslufdren, young people and adults with
intellectual disabilities, autism and-oacurring intellectual disabilities compared

with the general population and associations with age and gender?
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1 What isthe reported mental health status of children, younglpeop adults with
intellectual disabilities, autism and-occurring intellectual disabilities compared
with the general population and associations with age and gender?

1 What is the prevalence and correlates of sedentary behaviour in adults with
intellecual disabilities?

1 What is the prevalen@nd most common measuremenitpoor oral health among

people with intellectual disabilities?

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

1 How are longtermconditions 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?

1 Have there been improvements in thanagement of lonterm 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?

1 Are people with intellectualisabilities admitted to hospital more frequently than the
general population (including for ambulatory sensitive conditions), and do any
differences in admission rate persist when betwgenp disease prevalence
differences are adjusted for?

1 Are people vth intellectual disabilities admitted to hospital for the same reasons as

the general population?
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Theme lll:  Survival/ death of people with intellectual disabilities and
Down syndrome
Research questions
1 What is the extent of early mortality amopeople 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?
1 What is the extent of early mortality among people with Down syndoomgpared
with the general population, any trends in terms of the extent of this health inequality
and the pattern of cause of death?
1 What is the incidence of live births of people with Down syndrome overy@@5
period?
1 What is the frequency of deathsabfildren and young people with Down syndrome
compared with matched controls over ay2ar period?
1 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 3ar period?

Theme I Health of people with intellectual disabilities andautism

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

with data from Scotlandébés Census 2011 (Natio
provides statistical informati orspopulatodnhe numb
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 househdlis 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 siabilities and/ or autism. This question asked

respondent Do you have any of the following condi
to ast, at |l east 12 months? Tick all that a
(1) deafness or partibearing loss, (2) blindness or partial sight loss, (3) learning disability

(e. g., Downds syndrome), (4) Il earning diffic
(e.g., autistic spectrum disorder 7 mentaAsper ge
health condition, (8) longerm iliness, disease or condition, (9) other condition and (10) no
condition. There was an additional option fo
prompt was included for the respondent to report the typemt her 6 condi ti on. l
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
guestion. For example, if apersonind at ed t hey were blind under

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 censstingiuished between

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

devel opment al di sorders (e.g., autismespectrtr
response option fautismwas the broaterm develomental disorder, it only prompted
respondents to reply with regards to auti sti
part of the methodol ogical preparations for
testing was undertaken on the questionh@sé conditions, to investigate whether it was

answered accurately and willingly, and what changes might be required to improve data
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guality. Retrospective probing was undertaken with 102 participants with a mix of gender and
age, both with and without tle®nditions or with more than one of the conditions, and
including people with autisnmtellectual disabilitiesdyslexia,dyspraxiaspeech

impairment mental health conditions (both milder and more serious), and othetelong
conditiors. This resulted in a redesighthe question on autism to the version used. The

other questions did not require any modification. We therefore interpret responses to this
guestion as relating to people who know they have aulibmstudies presented Inde the
population viho selectedntellectual disabilitie®r autism However, within intellectual
disabilities or autistic populations, there is an overlap between these two conéitions
examplewi t hin the intellectual disabilitieso
have autismA proportion of the autistic population also have intellectual disabilities. As

with a wide body of previous researelachof thesepopulatiors tends to be studied
separatelysothe 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 coccurrence of these conditions, asd@mportant to understand in both

child and adult populations, given the more recent change@c@arence due to higher
frequency of diagnosis of autisifihis dataset presented a rare opportunity to investigate the
intersectionality in the health ofdipopulation with intellectual disabilities, the population

with autism, the population with intellectual disabilities without autism and the population
with autism without intellectual disabilitiell but two of the studies that follow in this
theme/setion are based on data from the Scottish census, relating to people with intellectual
disabilities or autisnor those with intellectual disabilities without autism and those with
autism without intellectual disabilitie$he additional two papers are indkd to provide a

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

important areas, oral health, and sedentary beha@oas health is fundamental to general
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health and welbeing,and his may beparticularly true for people with intellectual

disabilities who experience pahealth in generdke.g.,Robertson et aR015) General

health is investigated in the research questions from the Scottish Census 2011, also presented
under this themel his provides a wider picture of the health profiles and health needs of
people with intellectual disabilitie®oor oral health (namely periodontal diseas&)s®

associated witlong term conditionssome ofwhich may be more prevaleot complexin

peopk with intellectual disabilitiesThis includes besity, whichis consistently found to be

much more common in people with intellectual disabilitidee final papewasincludedas it
relatesto 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 viewpaoihealth
inequalities| was lead author on two of these papers and contributed substantially to the
work of the other papert particular, | played a lead role in developing the methods of
analysisof the census data. The individual level data ftbencensus 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. | helped adapt the analysis from more traditional methods to suit
the secondary data we had and to He abrun 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 whowere in each associated category was identified. Each of the categories was
entered into a statistical package (SPSS), and once the nwhpeople were identified for

each category, a frequency variable was created to correspond to each categorgaithis m

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 othables such as age and

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

Paper | HughesMcCormack, L-A., Rydzewska, E., Henderson, Macintyre,
C.,Rintoul, J.,Cooper SA. (2017).Prevalence and general health status of
people with intellectual disabilities in Scotlaadotal population study.

Journal of Epidemiology an@ommunity Health(doi;10.1136/jecl?017

209748 (PMID:29070675

This manuscript reportbie prevalence of intellectual disabilities (in childhood, adulthood
and older age) and the reported general health status of people wititremd 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 nditi» and mortality in the general population

(Idler & Benyamini, 1997; Lee, 2000; Young et al, 20@wton & Andrews, 2013).
Additionally, few studies had previously reported on age of identification of intellectual

disabilities.

Data from he Scotth 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 coll ected themamgdal 2d&hewiqtule s

point response scaledry good, good, fair, bad, very Daghich was redesigned to become a
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binary response of oOpoor healthd (from fair,
good, good healthWe conducted logistic regssions to determine the Odds Ratios of

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

The findings provide important knowledge aboutphevalence of intellectual disabilities

across all ages, which is vit@lr 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. Ti246 3old graup

had better health than those agéd®years, as did, to a lesser exterg,itiividuals

aged25134 years. This suggests that some chil dr
not reach adult agekconcluded in this paper that the findings demonstrate an urgent need to
focus on improvements in healthcare and supports andidee determinants of health in

this population, which differ from the general population.

Paper Il HughesMcCormack L ., Rydzewska, E., Henderson, Macintyre,
C.,Rintoul, J.,Cooper SA. (2017). Prevalence of mentatiiealth and
relationship with physical health in a whole country population of 26,349
people with intellectuadisabilities, compared with the general population.

British Journal of Psychiatry Open(doi:10.1192/bjpo.bp.117.005452

(PMID:29034100 (PMCID:PMC562046%

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 fr@anses 2011,
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specifically mental healtihis paper specifically sought to determie prevalence of

mental health conditions and relationships with general health in a total population with and
without intellectual disabilities with dat a
initiated this project as mental ill health is uasly 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 limitdNetianal Institute

for Health and Care Excelhce (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 confidenin the results, in view of the variation in quality of the studies, and the

need to include administrative samples because of limited populsis®ad cohortdVe felt
investigating associations with mental and general health were also important hasadyg al
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. Inthe general population, this combination is associatddpaorer 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 disabilies, we included the same sample fiBaper | (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)»ane reported
frequency dat on mental health amde conducted logistic regressions to determinetius
ratios(OR) of intellectual disabilities predicting poor mental health and associations with

general health, controlling for age asek
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This Scottish total countrstudy is the largest and most complete population study we have
identified investigating reported mental health of people with intellectual disabilities
compared with pgae in the general population across the lifespaalso reports novel data

on geneal 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 beattliions are often
associated with poor general health. These are tedamndings 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 arglabexistence with poor gemnal health. Without this
information, the potential for misdiagnosis is high, and inadequate or inappropriate treatment
is a risk.Moreover, these findings providigformation about the extent of mentathikalthin
childrenand adults separately. Importantly, mental healtthifdren and young peopleith
intellectual disabilities isot well understood, with a lack of regular andtoaqulate data on

the prevalence of mental health problems during this stage being widelgediConsistent

with previousUK researci{Hassiotis and Turk, 2012) England, in which detailed

individual clinical assessments of mental health were condutiedindings of this research
foundthere is an increased prevalence of mental disondefsldren and young people with
intellectual disabilitiesn the total population of Scotland, compared to the age matched
general populatianThisadds to the currently limited body of knowledmfgut mental ill

health in children and young people wittellectual disabilitiesWe 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,
amongpeople with intellectual disabilities, to help irdluce 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 et2018) whichreadi The r ecent publicati on
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 phygal 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 ansiysised that
people with intellectual disability were seven times more likely toeyadirt (or their

caregiver to proxyreport) a current mental health condition than those in the comparison
group without intellectual disability. This apparent higher ratenental 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 gramd highlight the continuing need to improve

individual outcomes and quality of |ife.o

Paper IlI Rydzewska, E HughesMcCormack, L-A., Gillberg, C., Henderson, A.,
Maclintyre, C., Rintoul, J., Cooper;/A (2018).General health of adults with
autism spectrum disorderst whole country population cresgctional study.

Research in Autism Spectrum Disordédai:10.1016/j.rasd.2019.01.0p4

This next paper utilised similar research questions and methodology as described previously,
withwholecountry dat a, drawn from Scotlandbs Cen
general health status in an adult population with autism compared with dthiest Bhis

study focused on adults only due to the reasons previously discussed, in relation to potential
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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 ypeagle was investigated separately

and is presented latePdper 1V). We identified people with autism from tivedividual

Census questionnaire, from Question 20, on t
disorder. We identifiedutismin 6,6498,746,584 (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 (4.95.4, 95% CI) for predicting poor general health, or
OR=7.5(6.98.2, 95% CI) when thmteraction with age was include®oor health was

common across the entire lifespan for adults with autism butmeas common at older age,

and forwomen.Recommendations from this paper include fwir general health merits

attention across the fulfe for adults with autism. We highlight that heaftractitioners 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 bettér suppo

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

Paper IV Rydzewska, E HughesMcCormack, L-A., Gillberg, C., Henderson, A.,
Maclintyre, C., Rintoul, J., Cooper;/A (2019). Age at identification,
prevalence and general health of children with autism: observational study of a

whole country populatiorBMJ Opene025904(doi:10.1136/bmjopei2018

025904 (PMID:31289063

As an extension dPaper lll, this paper reports the findings of the prevaleatautism, 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 agéavith and

without autism. This includes a sample of 25,063 children and ypemgle with autism out
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of 1,548,819 (1.6%) of the total population of children and young people in Scatlatm

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 1.8he studydemonstrates that children and young people

with autism reported poaeneral 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 pet@with autism Accurate information on the proportion of children
with autism, and their health status, is essential to accuratelataopriate prevention and
intervention measures, apdovide resources for those who may put demand apornces

designed for people with autism.

Paper V Rydzewska, E HughesMcCormack, L-A., Gillberg, C., Henderson, A.,
Maclintyre, C., Rintoul, J., Cooper;/A (2018).Prevalence of longerm
health conditiongn adults with autism observational study & whole
country populationBMJ Opene023945(doi: 10.1136/bmjopei2018

023945)(PMID:30173163 (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 condition$n this paper, we sought to furtherestigate some specific long

term conditions in adults with autisimhis paper investigatdtie prevalence of comorbid

mental health conditions, sensory impairments and physical disabilities in the population of
adults aged 25+ with and without reporgedism (sample as describedRaper Ill) . 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 othg¢etongonditions such

as hearing and visual impaients and physical disabilitied/e investigated the prevalence
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of six comorbiditiesdeafness or partial hearing loss, blindness or partial sight loss,
intellectual disabilities, mental health conditions, physical disability, and other condition;
odds réios (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 aalitlts

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 disabilit®® 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%
Cl 2.5 to 2.8) for other conditienWe recommend thatfinicians need heightened awareness

of comorbidities in adults with autistan 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 afitism; hence posing further challenges in assessment.

Paper VI Rydzewska, E HughesMcCormack, L-A., Gillberg, C., Henderson, A.,
Maclintyre, C., Rintoul, J., Cooper;/A (2018).Prevalence of sensory
impairments, physical and intellectual disabiliti@sd mental health in
children and young people with self/presgported autism observational
study ofa whole country populatioutism.

(doi: 10.1177/13623613187912/@MID:3032869%

As anextensiorof the previouspaper the purposeof this paperwasto investigatecomorbid
conditionsin awhole-countrypopulationof children/youngoeoplewith autismcomparedo

children/youngpeoplewithout autism.If individual long-term conditionsareindeedmore
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commonin childrenandyoungpeoplewith autism,thena greaterawarenessof themwould
beimportant.Existing studiesaremostly smallandfew arecontemporaryith regardgo the
prevalencef intellectualdisabilitiesandmentalhealthconditionsin childrenandyoung
peoplewith autism;resultsareparticularlylimited with regardgo visualandhearing
impairmentsandwe found no studieson physicaldisabilities.With the datafrom the
Scottishcensusyve wereableto investigateheseunderstudiedomorbidconditionsin atotal

populationstudy.

Thesamecohortof childrenandyoungpeoplewith andwithout autismaged0-24 yearsas
describedn Paper |V wasincludedfor the currentpaper We calculatedhenumberand
percentagef childrenandyoungpeoplewith andwithout autismreportingdeafnes®r
partialhearingloss,blindnessor partialsightloss,intellectualdisabilities,mentalhealth
conditions physicaldisability, andotherconditions.As alsofoundfor adultswith autism,
eachof thelong-term conditionsinvestigatedvassubstantiallymorecommonin the
populationof children/youngpeoplewith autismthanin otherchildren/youngoeople Autism
hadanoddsratio of 5.4 (5.1i 5.6) for predictingdeafness/partidiearingloss,oddsratio of
8.9(8.11 9.7)for blindness/partiagightloss,oddsratio of 49.7(38.1 64.9)for intellectual
disabilities,oddsratio of 15.7(13.4 18.5)for mentalhealthconditions,oddsratio of 15.8
(14.7 17.8)for physicaldisability andoddsratio of 3.9 (3.8 4.0) for otherconditions.This
finding is very important,consideringeachof theseconditionsaredisabling,andcan
significantlyimpactuponlearning,functioningandlongertermquality of life whenthey
occurassingleconditions;clearlytheir coexistenceavith autismaddsextracomplexity.We
recommendrom thefindingsthatpractitionerseeda heightenedesponséo the
possibilitiesof comorbiditieswith autism,particularlyof hearingandvisualimpairmentsand

physicaldisabilities.
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Paper VII Kinnear, D., RydzewskaE., Dunn, K., HughesMcCormack L -A., Melville,
C., Henderson A., Cooper/As (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 adBi]

Open 029040 (doi: 10.1136/bmjopei2019029040 (PMID:3146247%

In this paper based on Scottish census 2011 data, the aim was to determalativieeextent

that autism and intellectual disabilities are independently associated with poor mental and
general health, in children and adule identified people with intellectual disabilities or
autism from thendividual 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% ClI
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 (@R %% 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 studg fgs$t 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 ithdigate 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.
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Paper VIII  Melville, C., McGarty, A., Harris, L. HughesMcCormack, L.A., Baltzer, M,
McArthur, L., Morrison, J., Allan, L., Cooper;&. (2017). A population
based, crossectional study of the prevalence and correlates of sedentary
behaviour of adults with intellectual disabilitidaurnal of Intellectual

Disability Research(doi:10.1111/jir.1245%(PMID:2921470)

This paper was the first study to publish
correlates of sedentary behaviour in adults with intellectual disabilitrdsealthy dietary

patterns and low levels of physical activity have been shown to contribthte increased
prevalence of obesity (National Institute for Health and Care Excellence 2014), diabetes
(Balogh et al. 2015) and mentatliealth (Cooper et aR007) experienced by adults with
intellectual disabilitieslnvestigating unhealthy dietapatterns 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) weeinvited to take part in a comprehensive health check
programme. Demographic and health data were collected duringssentured interviews

and physical examination. Individuals who opted into the health check were invited to
consent to the health chedata 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 wagained 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 chet4#3

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
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epilepsy were all significantly associated with higheresgriame in the final multivariate

model (R = 0.16; HosmeérrLemeshow goodness of fit statisRc= 0.36). We recommend that
supporting adults with intellectual disabilities to make positive lifestyle behaviour changes is
a priority to reduce healihequalities. 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, SA., HughesMccormack, L-A., Macpherson,
L., andKinnear, D.(2019).Oral health in adults with intellectual disabilities: a
systematic reviewdournal of Intellectual Disabilities Researdb3(11), .
13591378. (doi:10.1111/jir.12632fPMID: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 populati@rowley et al., 2005; Mac Giolla Phadraig et al., 2014)

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

was conducted to quantify its extent. This systematic reviewpveapectively registered

with the International Prospective Register of Systematic Reviews (PROSPERO) and was
completed accordingtotier ef er red Reporting Items for Sys
Analyses (PRISMA; Shamseer al, 2015. 33 of the 3,958etrievedarticles wereselected

for inclusion, based on praefined inclusion criterialhe conclusions of the review were that
adults wth 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 wittudédisabilities

and professionals treating these groups of people.
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Summary of Theme |

People with intellectual disabilities and people with autism are thought to experience serious,
life limiting health inequalities compared to the general populdhd#S Scotland2004

Quel et t e . 204nSimonofédt al 2008;0esburg et al2011; Cooper édl., 2015;

Croen et al 2015;National Longitudinal Transition Study 2, 2Q1Despite this, there were
significant evidence gaps relatedtheir health and health care (Robertson gall5;
BishopFitzpatrick et al 2017. The publications discussed in theme I, presented a wide

array of evidencéo 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 anystudy, there are limitations with each of the studies discussed. The Census data
responses were completed by heads of households; and some will have begossland
some proxyreports, though we cannot identify whislas which The responses in thertsus
guestionnaire also reflect subjective reports, rather than objective measurements of health.
Despite these limitationthe response options in question 20 of the census questionnaire
makes this a rare data set, and possibly the only country cbasigentifies people with
intellectual disabilities (living in private households or communal establishments) and
distinguishes these from specific learning difficulties, such as dyshndalsofrom autism.

This made it possible for us to identify @aith of information about people with intellectual
disabilities and people with autism. Thésparticularly important considering research of
mental or general health involving people with intellectual disabilities/autism is often very
limited by problens 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 agedtsf adu

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

My involvement with the census data goes beyond the writing of manuscrigeslam
developing the 'learning disabilities' data content for our Scottish Learning Disabilities
Observatory website. | personally added 489 infographind102 data tables relating to
census datalhere is evidence that this information is making an impasinas 2016, the
webpages have hddl,387 unique visitors worldwide and 22,566 overaltsjsvith 3.52
pages viewed each time on averddeave presented the information widely at academic
(e.g.,international conferences) and racademic context®(g.,to professionals,

parents/carers and people with intellectual disabilities and pedthl@utism).

Theme II: Health care of people with intellectual disabilities and

Down syndrome

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

health, it has been recognised that access to high quality health careansd/ifadt

improvements are needed (Sheehan.e2@l 6) Despite this recognition, there has been a

serioudack 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 barriersciesaing health

servicegHanlon et al 2018) compounded by communication difficulties, and organisational

and soci al support | almRo04).aro reduce sneqit@s, primary t e Kun
health care provider s nrmeodditionsin leépingvatih dest el vy ma

practice. However, available evidence suggests this may not alwaysoqrevious
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research had quantified the extent of differences in the management of long term health
conditions in people with intellectual disabés compared to the general populatibne

first two related paper®aper X andXl 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 systematieview is presented, investigating further the quality of health
care of people with intellectual disabilities, specifically, of hospitalisation for physical

conditions.

Paper X Cooper, SA., HughesMcCormack, L-A., Greenlaw, N., McSkimming, P.,
McConnachie, A., Allan, L., Baltzer, M., McArthur, L., Henderson, A.,
Melville, C., Morrison, J. (2018). Management and prevalence oftemmy
conditions in primary health care for adults with intellectual disabilities
compaed with the general population: a population based cohort study.
Journal of Applied Research in Intellectual Disabilities

(doi:10.1111/jar.12396(PMID: 28730745

This study wutilised indicators of best pract
(QOFY 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 intellectualititsain

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|n the UK (and in Scotland until 2016)he contract between general practitioners and the
government health departments includes pay for perforenamspecific indicators of
management of longerm conditions which are considered to be eviddrased begpractice
(the AQuality and Outcomes Framewor ko).
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disabilities (n=764,672) in Greater Glasgow and Clyde héaldnd (NHS GG&C)

throughout 200-2010.

Adults with intellectual disabilities were significantly more likely than adults in the general
population to have epilepsy (28.2% versus 0.8%,0001), psychosis (7.6% versus

0.9%,p <.0001), asthma (9.2% verss6.3%;p < .0001), diabetes (6.4% versus

3.4%;p < .0001), heart failure (2.5% versus 0.99 .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 {argn conditions from the Quality and Outcomes
framework,the findings from this publication report that long term d¢bods are managed

poorly for people with intellectual disabilities compared to the general populAtioits

with intellectual disabilities received sign
conditions on 38/57 (66.7%) indicators. Achievement lnigk (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 equitablee for people with intellectual disabilities.

Paper Xl HughesMcCormack, L-A., Greenlaw, N., McSkimming, PMcCowan, C.,
Ross, K. Allan, L., Baltzer, M., McArthur, L., Henderson, A., Melville, C.,
Morrison, J, Cooper, SA. (2018).Change®ver time in the management of
long-term conditions in primary health care for adults with intellectual

disabilities, and the health care inegtyadjap compared with the general
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population.Journal of Applied Research in Intellectual Disabilitidd(2),

pp.634647. (doi: 10.1111/jar.12833PMID:33283349

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

changes in, the primary healthre inequality gap over time, regarding management of long

term onditions.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=3,638Comparisons at both times were made witiiiéS GG& C6s gener al

population.

In 2014 the extent of the heaktare inequality gap had reduced for people with intellectual
disabilities compared to the general populat®pecifically, the inequalities between adults
with intellectual disabilitiesrad the general population was greatest in ZBOX0 (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).Groupeffects 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 ftg adul
with intellectual disabilities were 5.32 times more likely in 2014 than in 200D (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 beeeddtbm 2007

2010.
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The study suggests NHS GG&C effected a-sfegnge in healticare of adults with

intellectual disabilities and reduced heattire inequality. Health indicators are process
measures, but considered as best practice, and the pathwgyrdeed health, so they are
important. In NHS GG&C, several initiatives were underway in the intervening period to
support primary healthare services in delivery of healtlre, including a programme of

health checks for adults with intellectual didiieis, 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 poordtezalils not

inevitable for people with intiectual 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 vesus treatment as usual are clinically and cost effective (Cooper et al, 2014). In
this publication the remaining inequalities highlight the r&édfor further action, such as

annual health checks.

Paper XIlI Dunn, K.,HughesMcCormack, L-A., Cooper, $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
populatonRat es of hospitalization for fAambul ator
used as an indicator of access to, and qual.

conditions are defined as conditions which, if managed effectively atithargrcare level,
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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 populationdanb ul at ory care sensiti ve
A systematic review was conducted, searching six databases using terms on intellectual
disabilities and hospital admissidrhis systematic review wasospectively registered with

the InternationaProspective Register of Systematic Reviews (PROSPERO) and was

compl eted according to the Preferred Report.i
Analyses (PRISMA; Shamseeral,2015.Paper s were selected based
inclusion/exclusion criteria, data extracted, tabulated and synthesized and quality assessed.
Seven of 29,613 papers were includekis research found people with intellectual

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

ambul at ory car e Astlena and diabetes admissionl data suggess .

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

geneal population, although evidence is limited. Téigports the previous findings of

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

in primary care settings.

Summary of Theme I

As discussed in detail within each of the published papers, there are limitations to each study.
Paper X andXI included only one health board, although this is the largest health board in
Scotland. A further | i mit atudedintha Qualityandt t he |
Outcomes Framework may not include all those most relevant to people with intellectual
disabilities. Despite limitationgising an established evidence based approach to measuring

the quality of primary health care, findings indee@eople with intellectual disabilities are

receiving lower quality health care compared to other people. This is particularly concerning
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as we know that people with intellectual disabiligeperience poorer health and higher

levels of multimorbidity ompared to peers (NHS Scotla2®d04 Ou el et tee Kunt z

al., 2004 Oesburget al 2011, Cooperetl.,2015. The fai lings in the man
term conditions have implications for both policy and practice. There appears to be an urgent
need for staff training in primary a@about the specific health needs of people with

intellectual disabilitesThi s i s supported by previous rese.
perceptions and experiences of delivering an anticipatory health check for adults with

intellectual disabilitiesri primary careThe study involving 11 practice nurses (from health

check intervention practicés NHS Greater Glasgow and Clydeundthat 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 ndedtead the

health check process was dominated by previously recognised health 'problems' or issues
(MacDonald et a 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 darther training in primary care including training bealth checks for

peoplewith intellectual disabilitiesvhich could make a big improvement to the poor health

of people with intellectual disabilities

Theme lll:  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
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deaths of people with intellectual disabilities and Down syndreméhat actions to reduce

premature deaths could be identified.

Paper Xlll OO0 L e a rHyghesMcCormack, L-A., Cooper, SA. (2017).Early death
and causes of death of people with intellectual disabilities: a systematic
review.Journal of Applied Reseadndn Intellectual Disabilities31(3), pp.

325342 (doi: 10.1111/jar.12417(PMID:28984408 (doi:10.1111/jar.1241)7

This systematic review investigated mortabtyjong people with intellectual disabilities

comparedo the general population to identify any trends in terms of the extent of the health
inequality and the pattern of cause of dedithis systematic review wasospectively

registered with the International Prospective Register of Systematic R€ARSPERO)

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

Met a Anal yses ( BtRl)2EH Of19,Hhraievedeadicles, 27 met

criteric.,Thi s systematic review found mortality re
popul ation, compar ed withanehv d rhaeg g eangee ad f pbegaitl
y e ar s Respimatery disease and cilatory diseases were found to be the main common

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

general populatiorAn i nt eresting finding emerged from
the popul atecoomawi dhsiabiéilties and the gener a

greater for females than mal es.

Paper XIV.  O06 L e a rHyghesMcCormack L-A, Dunn, K., Cooper &\. (2017). Early
death and causes of death of people with Down syndrome: a systematic

review.Journal of Applied Research in Intellectual Disabilitiésoi:
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10.1111/jar.12446)PMID:2957330}

Related tdPaper XllI, 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 criteridhis systematic review wasospectively registered with the

International Prospective Register of Systematic Reviews (PROSPERO) and was completed
according to the Preferred Reporting |Items f
(PRISMA; Shamseest al,2015.Fi ndi ngs i ndi cat e rmoirnt atlhiet yD orwar
syndrome popul ation, compwithanav evi a pet &hge gehed
up t o 28 Despierthss, sindvel eates have improved over time, particularly for

those with congenital heart anomalitss hypothesisethat this is in part, due to

improvements in health and social care and attitudes to disability in recent d@&dtes (

al, 1985;Hijii et al, 1997;Carothers et al, 1999; Jensen, 2Qlatobs et al, 20).6This led to

an investigation of birthates and death rates (throughout &@ar period) among

children/young people with Down syndrome in Scotland, presented in the foll®\ajrer

XV, to investigate any changes in rates over time.

Paper XV HughesMcCormack, L-A., McGowan R, Pell, J.Mackay, D., Henderson,
A., OO6Lear y-A. (2019), BirtRiocalgneer deddhs, and
hospitalisations of children and young people with Down syndrome in
Scotland, 199@Q015: birth cohort studyBMJ Open.

€033770(doi: 10.1136/bmjopei2019033770 (PMID:32241786¢

There is a lack of upo-date research which investigate®-birth rates, deaths and hospital

admission needs of children/young people with Down syndrome in Scotland. This makes it
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challenging to plan for the support that children with Down syndroméhairdfamilies

need.In this populatiorbased cohort of linked birth and hospital admissiondpowedthe
Scottish incidence of Down syndrome Hieths to bel.0/1,000 births over the last 25 years,
with it being possibly higher now than in tharly 1990s. The Scottish birth rate has fallen
overall, but not for babies with Down syndroméso, consistent with previous literature
(Paper XIV), there were more deaths among children and young people with Down
syndrome (n=92; 7.4%) over the-gBar eriod compared to children and young people
without Down syndrome (n=23; 0.4%); thatli®.5 times more than controld/e found

Down syndrome among children and young people to be associated with increased risk of
hospitalisation as reported in the limiteody of previous researcBHu et al, 2013,

Fitzgerald et al, 2013; Ting et al, 2Q1Blore of theDown syndrome group had at least one
admission (1,10589.5%] versus 3,305 [53.5%]; adjusted HR=1.84 [1.68, 2.01]), and re
admissions (945 [85.5%)] versu$&5 [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; adjted (log transformed) Coefficient=0.25 (Cl 0.@28).
Admission rates increased from 192003 to 2004015 for the Down syndrome group
(90.7% to 92.2%) and decreased for controls (63.3% to 441%)ecommendations of this
studyhighlight a need to delop 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 offspringand support for the impaot hospitalisation on the developing child

with Down syndrome

Summary of Theme llI
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The evidence suggests that there areoplesprop
with intell ewittuha,| adnids avbiitlhiotuite sDoawn hsaysndr o me .
increased, the gap with the gener al popul at i
for peopl e wi twhh oDoswni Isly nodnr .danvee tr la @ ®the ¢hattern e iae $ i
of cause of death also differs from the genpogdulation, with respiratory disease and

circulatory disease being the most common underlying causes offaiep#ople with

intellectual disabilities. Howeveg, lack of detailed information regarding immediate and
contributory causes of deatha limitation of previous researchhese studies show that

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

priority area of research to address the unequal health experienced by this popuistion.
recommendeffom the® studis, 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 thegigople with intellectual disabilities

experience poorer management of their {ogrgn conditions in primary care settingsd

more avoidable hospital admissions, whaddomay be an indicator dbwer quality primary

care.While access to@pd quality and timely healthcare is vital for opginhealth the

potential influence of the qualityf primary health carand access teervices among people

with intellectual disabilities in relation to premature deattuisently unknown andhould

be investigated in future researdihis is necessary to identify factors that can be modified to
improve health, healthcare and reducar@tire mortality in people with intellectual

disabilities

Concluding remarks:
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This thesis has presented for each of the threeriel&ied themes range of my peer

reviewed publications from international journalsprevious dearth of empirical evadce

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 provimesdevidence 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 res€aecKeys 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 livesicehand 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, anchielligence on the health and healthcare of people with intellectual

disabilities and people with autisifhe collection of work summarised demonstrates that |

have made a substantial contribution to research evidence that will help raise awareness of

heath inequalities experienced by people with intellectual disabilities and people with

autism, to help inform healthy public policg.p e c i fhiec aelvliyd, b c €i rat t hem

t hi s,heAakeshsof people with i nhtaesl |percoveliadleddi sab

information, fromatotal populatiordatasetbased 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 difficukleand people with autism. From this unique
datasett h e p r e wnantakheattheandayéneral health experienced by people with

intellectual disabilities and people with autisras quatified, including longterm conditions
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for people with autism angeneral 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 {tergh conditions in people with autism

was previously very limited, and this research has provided new kagevten the extent of

the inequalities faced by this population in specific relatiomhetafness/partial hearing loss,
blindness/partial sight loss, intellectual disabilities, mental health conditions, physical
disability,and other conditiondgach of the longerm conditions investigated was

substantially more common in the population with autism than in other pa@bglse are
findingswhich arevery importantespeciallyconsidering each of these conditiaas be

disahbing.

The research ithe second theme tiis thesigegardinghealth care of people with

intellectual disabilities and Down syndromeported evidence from a study which utilised

indicators of best practice from tmbasuren Qual it
the extent of inequality across a wide range of {targh conditions and healfromoting

actionsin the largest health bodhin Greater Glasgow and Clyde for people with intellectual
disabilities compared to the general population. $hisly foundhat people with intellectual

disabilities experience poorer quality of primary health care compared to the general

population A systematic review studgisofound people with intellectual disabilities were
admitted to hospital more frequently than th
sensitive conditionswvhichfurtherindicates suboptimal primary health care for people with
intellectual disabilities compared with the general populatimwever in afollow up study

(post a health check intervention) to the study in Greater Glasgow and pigtiedlth
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check),there was a stephange imprimaryhealthcare of adults with intellectual disabilities

and reduced heahtare inequalitfoni ndi cat ors of best practice
Out comes F.iTeemneasa signibcant difference between theetpoints for

adults with intellectual disabilities, indicating that there has been an improvement in the
proportion ofquality indicators met over time, whereas thes@sno difference over time for

the general populatioiVhile remaining inequalities b&een the population with intellectual
disabilities and the general population were still apparent, highlighting further action is still
necessaryhe findings clearly demonstratéhat poor healtitare is not inevitable for people

with intellectual disablities and improvements can and should be mades 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 iery 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 hdtn services having worked for decades to reduce health and healthcare
inequalities in minority populations (Marm@010, there have been few successful
examplessuch as this (Mackenba@01Q National Audit Office 2010. Healthchecks 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 suppotérgeted 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 Scotldtithuigh they are now currently being

rolled out.As previously discussedhe 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
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intellectual disabilities marwidelyacross Scotlanih the future to identify their impact.
There is still a lot more to be understood about the impact of health chepkema with
intellectual disabilities, in relation @wiagnostic overshadowing and premature mortdiiry
example.Thesetypes of furtherinvestigatiors arenecessary tbelpidentify the strengths and

limitations of health checks, and where further action may still need to be taken.

Thethird theme ofesearchsurvival/ death of people withtellectual disabilities and Down

syndromethat waspresentedh this thesisfound that, not only do people with intellectual

disabilities have poorer physical and mental health, but they also havermighert al i ty r at
compared with ttihwthapeweradgepagel af death up t
Othersignificant finding from this researcthemewerethat respiratory disease and

circulatory diseases were much more common causes of death in people with intellectual
disabilities compared to the general populaten,t h-r epe esent ati on of de:
be onsi der e mhcludingonprhlaybmerable to optimal quality health care or

mortality that is preventabley public health intervention®cusing on wider determinants of

public health, such as behaviour and lifestyle factors, and environmental fAawesn a b | e
mortality ¥roaeilllalereggs s agdmang people with inte

hi ghlfigdmetdhe nevtihdiesa cteh epsairst,i cul ar area of <co

Leading on from the research in this thesis, the Scottish Learning Disabilities Observatory
havecontinued to develop novel research, including-tiatagestudies 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 peopheintéllectual

disabilities.T h ehasbeen a strong focus on quantifying the level of avoidable mortality in

both adults and childrenith intellectual disabilitieand understanding the specific causes of
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this (Cooper et a) 2020; Smith et al2020).0Our team recently conductedsystematic

review and metanalysis (Truesdale et.a2021) which found people with intellectual
disabilities face 40-fold rate of respiratory death a@é-fold rate of death from pneumonia
compared to the generaldation A higherrateof respiratorydeathg55 timesgreater)was
foundamongchildren and young people compared to their peers, than was found for adults
with intellectual disabilities compared to pedrsrelation to this, havecollaborated withan
organisatiorin Scotland that works solely with people with profound and multiple learning
disabilities (PMLD) and their families for a better lifRAMIS: Promoting a more inclusive
society), along with another colleague from the &tot_earning Disabilities Observatory
People with PMLD, have a number of complex healthcare needs, and may be at higher risk of
poor health outcomes, including premature mortélit9 6 L e a.r2017)aMe wakied
togetheron apublic engagement/ knowlgdexchange project (developing a video with a
bereaved paremtf a child with intellectual disabilitiegprimary care clinician, speech and
language therapistnd a young person with a learning disability), to highlight practical ways
to help reduce avoidable respiratory deaths in childreryamdg people with intellectual
disabilities. This led to us being invited to contribute to the new Scottish Postural Care
StrategyWe hadinput n r el at i o n Evergonefariskiof bty ishape 1 .
deterioration will be empowered to setfanage their posture by being an equal partner in
their care through a highuality postural care service which encompasses training,
information and support . 0. 7.\atishhogénpratednigh o s hap
guality 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 deterioratiSnggested prioty areas for research included:

long term outcomes in physical health, mental health and wellbeing, sleep, as well as the

54



social impact of postural care interventions, integration of postural care across different

settings, e.g., education, acute caessibility 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 autidm.research has foutiht

people withintellectual and disabilities and autism experience rpbgesical and mental

health problemsompared to the general populatiand people with intellectual disabilities
experience avoidable mortality, and lower quality of primary aaeemuch higher ta when
compared to the general populatidihis research has provided a strong foundation for future
research to further investigate specific factors, that are potentially modiaablignat place
people intellectual disabilities and people with autamisk of developing avoidable

illnesses, that can be life threatenikRgrther investigating thiss vital to help identify the

roots of any differences for people with intellectual disabilities and people with autism
compared to the general populatibattincreases 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 &ining (eg. better recognition of persons at risk of aspiration, and feeding

posture for persons at risk of regurgitation/choking).

To reduceavoidable ill health anthortality among people witimtellectual disabilitiesthere

is anassumption that this may be possible by increasing access to health services as well as
providing highquality health caréHanlon et al, 2018 However,health morbidity,

healthcare, and mortalitgsearchhave oftenbeen investigated separateds indivdual

strands of researctg datefor people with intellectual disabilitie¥he potential contribution

of primary health care quality and access factors in relatiaadwlable ill health and

55



mortality for people with intellectual disabilities compatedhe general populatios i
unknown.There isaneednow for longitudinalresearchlinking health careandavoidable
mortality, using primary care data to investigate how a wide range of potentially modifiable
primary care quality and access factors in primary care impaotadable (particularly
amenablemortality in people with intellectual disabilities compared to the general
population across the lifespdudntil 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 theealthneedsand experiencesf health care amongeople with
intellectual disabilitieand their familiesAddressinghese issuemay be crucial to reducing

the risk of poor health outcomes, such as premature mortality, among this population. This
type of researchas potentialo informandstrengthen policy guidance to improve NHS
practice around primary care management of people with intellectual disabilities. This could
alsoprovideimportantavenues for future researaétientify structural organisationathanges

in health services needed to overcome the substantial barriers to sdoesshow to
providepractical supporand/ or trainingo health care professionasdto be able to
communicate and support people with intellectual disabilifieereis an urgent need to find
ways tobesthelpand supporpeople with intellectual disabilitieendtheir familiesto

experience better access to health care and higher quality of care from thesmrvitainity

healthservices
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Background

There 2re N0 Previous Whoke-Countny studies on mentsl hean
and relgtionships with general negitn In Intellectual disanity
pOpLikations; study resuls vany

Alms

To determine the prevaience of mental health conditions and
relztionships with general heatth In a total population with and
without Inteliectial dissiliities

Method

Ninety-SoUr par cent compister Scotiand's Cansus 2011 Data on
Intteleictisal disabiltes, mantal heakh 2nd general heatth war
extractad, and the association Detween tham was "I'ES@E

Results

A total of 26347/5 295403 {0.5%) nad Imellectual disabilites.
Intotal, 12.8% children, 22.4% adults and 27 2% older adulis
had mental heatth condtions compared with 0.3, 5.3 and 4.5%
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relationship with general health in a whole-
country population of people with intellectual
disabilities compared with the general
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Of the general popukation. INteliactual dsabiities predicted
mental heatth conddions; odds ratio (OR}=7.1 (75% Cl 6673
Ganeral health was substantially poorer and associated With
martal health condions; &ir nesih OR=1.8 (75% O 1.7-1.9),
tadfvery bad heatth OR=4.2 (35% Cl 3.9-4.8).

Concluslons

These large-scabe, whole-country study findings ane Important,
gven the previously stated lack of corfidence In comparatie
evalence results, and the need to pian senices accordingly
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Mental 10 health 15 unevenly distributed acmss the population and ap-
pears o be more prevalent among people with intellectual disabilities
compared with the general population.* An adult prevalence of 22.4%
has been reported excduding problem behaviours and awttsm or S05%
including problem hehaviours and autsm;' and a prevalence of 36%
including probiem behaviowrs has been reported in children and young
people, compared with 8% in those without intelleciual disabilities?
Hiwever, most studies have imRations. Indeed, a recent Mattonal Instt-
tute for Health and Care Excellence (NICE) dinical guideline develop-
ment group® reviewed the epldemiological evidence on prevalence of
mental 1ll health in people with intellectual disabifities 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
o incdude administrative samples because of imited population-based
cohorts. For example, the most detaled, population-hased stsdy of
adults with intelbeciual disabilithes to date inchsdad onty 1023 and no di-
rect general population compartson growp,' and the most comprehen-
stve study of children and young people with intellectieal disabilities,
which did include a general population comparison group, included
only 641 with intellectual disabilities, and was restricted 1o just those
Itving In private howseholds. Both stisdies had hagh recruttment uptake.
Although other studies have also reported prevalence rates, they tend
o be Emitted by non -representative samiples and'or small study stres

Por phiysical health 1s more common among people with intel-
lectual disabilities.® * People with intellectual disabilities are, there-
fore, at high risk of comorbid physical and mental il health. In the
general population, this combination 15 assoctated with poorer

outcomes, such as premature death.'™ " Hence an imiproved under-
standing of the prevalence of mental 1l health and its relationship
with general health in the population with intellectual disabilities,
undertaken on a large scale, 1s highly indicated.

This sbudys alms were to (1) describe the prevalence of mental
Ul health in the population with intellectual disabilities compared
with those without intellectual disabilities, (2) investigate the cdds
of intellectieal disabilities on having mental il health when adjested
for age and gender, and (3) investigate the relationship of mental
and physical health in the population with intellectual disabilities.

Method
Data source

The data spurce was Scotlands Census 2011, This provides statis-
tical information on the number and characteristcs of Scotland's
population and howseholds at the census day, 27 March 20011."* The
census & undertaken every 10 years. It includes people living in
communal establishments {swch as care homes and student halls of
residence) as well as people living in private households. In 2011,
Scotland’s Census was estimated to have achieved a 9% response
rate, which Is close to the highest ever historic compliance rate.
A coverage assessment and adjustment process was used to take
account of non-response in the final Census cutpuis. Scotland's
Census 5 probably one of few country censuses that identifies
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people with intellectual disabilittes and distinguishes these from
specific learning disabilitles such as dyslexia, and from autism; in-
deed 1t may be unlque in this regard. Full details of the methodology
and other background information on Scotlands Census 2011 are
available at: www scotlandscensus. govuk/supporting-information.
The Census requires the form o be completed by the head of
household or joint head of household on behalf of all occupants in
private howscholds, and the manager ts responsible on behalf of all
occupants in communal dwellings. [t 1s a legal requirement to com-
plete the Census, and the Census form clearly states this, and that a
head of household not completing it or supplying false Information
can be fined £1000. The Census team follow up non-responders
and abso provide help to respond when that is needed (there was
not an easy-read version), hence the high 94% completion rate.

Census variables

Intellectual disabilities, mental health condition and other
conditions

People with imtellectual disabilities were identtfied by self-fproxcy-
reporting on intellactual disabilittes from the mdividual guestions sec-
tiom; guestion 10: 'Dio you have any of the following condittons which
have lasted, or are expected io last, at keast 12 months? Tick all that
apply’ There was a chalce of 10 response options, which incleded:

(1} deafness or partial hearing loss
(2) blndness or partial sight loss
(3} learning disability {e.g. Down syndrome)
{4) learning difficulty (e.g. dyslexta)
(5) developmental disorder (eg. autism spectrum disorder
or Asperger syndrome)
(&) physical disability
(7) mental health condition
(8) long-term Ulness, disease or condition
(%) other condition and
(100 mo condition

For ‘other condition] a prompt was incleded for the respondent
to report the type of ‘other condition! Importantly, the question
distinguishes between intellectual disabilities (for which the term
‘learning disability” 15 wsed in Scotland), spectfic learning disabil-
ities and autism.

Ganaral health

General health status was collected through the question, ‘How 1s
your health in general?] with a five-point response scale as follows:
(1) very good, (2) good, (3) falr, (4) bad and (5) very bad.

Procedures

Following Scottish Government approval, data from Scotland’s
Census 2011 were analysed under the auspices of a collaborat tve re-
search project with the Nattonal Records of Scotland at its premises
in Ladywell House, Edinburgh. All resulting raw frequency tables of
Census data were checked to ensure they did not breach statstical
disclosure controd thresholds and were published on the Scotland’s
Census website, avallable under the Health topic at: www scotland-
scensus.gov.ukfods-web/data- warchouse html# additionaltab

Data analysis

We cabculated the number and percentage of people with intellactual
disabilities, comipared with the general population. We compared gen-
der and age structure by Pearsons ¥° test. We calculated the number
and percentage of people with intellectisal disabilities reporting a men-
tal health condition and compared this with the general population

by Pearson’s ¥ test. We then wsed two binary logistic regressions to
caloulate the odds ratios (95% confidence intervals {Cls)) of intellec-
tieal disabilities referenced to no intellectual disabilities, in statstically
predicting the dependent variable ‘mental health condition, adjusted:
(1} for gender and age (given the different gender and age structure in
the two populations), and () for gender, age and general health status.
Age was categorised Into the following groups: 0-15, 16-24, 25-34,
3544, 45-54, 55-64, 65-74 and 75+ years. The age group 0-15 years
‘was the reference group for age. male was the reference gender group
and good/very good health was the reference group for general health
status, Next, within the population with mielectual disabilRies, two
binary logistic regressions were undertaken to investigate: (1) the ex-
tent to which age and gender were independent predictors of having a
mental health condition, and (2) the extent to which age, gender and
peneral health status were stabistically independent prediciors of hav-
ing a mental health condition. The enter method was used. All analy-
se5 were conducted with SPSS version 12,

Results

Participant characteristics
Scotland’s Census 1011 imcudes records on 5295403 people; 16 149
(0.5%) with imtellectual disabibities and 5 269054 without intellectual
disabilities. There were 15 149 (57.5%) males and 11200 (42.5%) fe-
males with intellectual disabilities, compared with 2567444 (48.7%)
males and 2727959 (51.8%) females without intellectual disabilities
(F=8605; df=1; P<0001). The population with intellectisl dis-
ahilities were younger than those without, with 5234 (199%) aged
0-15 years, 18660 (T0.8%) aged 1664 years and 2455 (9.3%) aged
&5+ vears, compared with 911097 {17.3%) aged 015 years, 3470078
[65.9%) aged 1664 years and 887879 (16.9%) aged 65+ years In those
without intellectual dissbilittes (3= 1083.2; d.£=2; P=0.001). The prev-
alence of intelleciual disabilities was highest in childhood, reaching its
peak by age 9 years (0.7-0.8%), being 0.5% at 25-34 years, and then
progressively falling from age 5564 years to 0.2% at age 75+ years.

The population with imtelectual dissbibities were significantly
maore likely to have physical disability (32.6% v 6.6%; *=2831a.0;
dif=1; P<0U001), Mindness or partial sight loss (13.1% » 2.3%,
F=13034.7; df=1; P<0.001), deafness or partial hearing loss
(124% v 6.6%, '=1421 & di=1; P=0.00) and autism (21.7% »
0.5%, y*=197451.8; d.f=1; P<0.001).

Prevalence of mental health conditions

Mental health conditions were reported more often for peo-
ple with, compared with people without, intellectual disabili-
ties: 668 (128%) » 2653 (0.3%) aged 0-15 years (y=12415.3;
df=1; P<0.001); 4370 (23.4%) w 184191 (5.3%) aged 16-64 years
(F=119075; di=1; P<0.001) and 668 (27.2%) w 40393 (4.5%)
aged &5+ years (y*=I857.7; df=1; P<00001). Table | and Fig. 1
show the prevalence of mental health conditions by age and gender.
There are significant differences between people with and withoat
Intelbectual disabilities at all ages and for both genders, most mark-
edly so for children and young people.

Adbjusting for age and gender, given the different distributions in
the two populations, intellectizal disabilitles had an odds ratio of 7.1
(95% I 6.8-7.3) in statistically predicting mental health conditions
{Table 2). Goodivery good heakh, fair health had an odds ratio of
L4 (95% CI 10.3-10u4) and bad/very bad health had an odds ratio
of 25.7 (95% C1 25.4-26.0) in statistically predicting mental health
conditions, when referenced against goodvery good health (Table 2).

Relationship between general health and mental healkth

Within the intellectual disabilittes population, female gender re-
duced the hkelthood of mental health conditions. Each progressive
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Table 1 Prevalence of mentsal ill health in the populations with and without intellectual disabilities
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75+ Principle findings and interpretation
£4-74 This large-scale study s the first of a whole-country population
to investigate mental health and the relationship with general
5E-54 health in the population with intellectual disabilities at all ages, in-
55 cluding children. It found a substantially higher prevalence of
E mental health conditions at all ages compared with the population
> 3544 without tntellectual disabilittes. These findings are important, ghven
the previowsly stated lack of confidence as to whether people with
534 intellectual disabilities have higher rates of mental health condi-
16-24 tions, when excluding problem behaviours and autism®* Few pre-
vious studles have reported mental health in comparison with the
0-15 general population, and those that did had either small sample skees
1 T T T 1 or reported from general population cohort stedies. The general
0 o Pem t o 40 population cohort studles are Bmited through being focused on
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Increase In age group, up o 64 years, predicted mental health
conditions compared with childhood; thereafier, the odds ratio
plateaued (Table 3). Fair health had an odds ratio of 1.8 (95% CI
1.7-1.9) and bad/very bad health had an odds ratio of 4.2 (95% CI
3.9-4.6) In statistically predicting mental health conditions, when
referenced against goodivery good health (Table 3).

mild intellectual disabilities as very few people with more severe In-
tellectual disabilities are indeded in existing cohorts, and typlcally
are restricted o private howseholds, whereas people with intellec-
tual disabilities are more Ikely to live in communal establishments
than are the general population.

We found mental health conditions to be related to poorer gen-
eral health status. In the whole population, this was the case for
fair health compared with goodfvery good health and was more
markedly so for people with badivery bad health. We found the
same pattern in the population with intellectual disabilities, but to
a lesser extent. Contrary to the general population, however, males
rather than females were more lkely to have mental health con-
ditons, highlighting the importance of specifically studying the
health of people with intellectual dizabilities, o provide health in-
telligence that is relevant to them.

The 23.4% prevalence of mental health conditbons we re-
port for adults with intellectual disabilities 15 wery similar to
the 22.4% (excluding problem behaviours and autlsm) reported
In the previously largest study of 1023 adults who all had indi-
vidual detailed assessments. The Census prevalence of mental
health conditions also excludes autism, as autlsm was separately
enguired about, but 1t did not specifically enquire about prob-
lem behaviouwrs, so it 15 undear whether or not respondents
Included problem behaviours within their understanding of
mental health conditions. Regarding children, the previously
reported rate of 36% in 641 surveyed children with intellectual
disabilities did inclede problem behaviours.” This 1s higher than
the 12.8% with mental health condittons in Scotland’s Census
data, which may well be accounted for by problem behaviowrs;
the substantial difference compared with the general population
15 apparent in both these data-sets.
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Table 2 iIndependent predict memtal ill health in the whole population

Mo Inballeciual disabilRies (eferenos) - - - -

Inb=leciual disabilFes TOER [: DB 1) 3187 A0FT-3.300
Gander

I3 (Tedarenn) - - -

Femaie 1.238 1271288 1243 1232155
e

015 freferance) - - -

16-24 £.508 EARR-TAT2 175 L S

- 14455 IBPETER 1232 10EEE-1110

544 0437 127 &-F1.1M 11987 1158412426

4554 0063 123782 B451 S152-8TH

S 16428 1E0P-16197 4,484 43734 6E

G574 083 BMT-LATR bl 1.1 15352 0BE.

TEe 18454 1718132 2903 2BER-ART
Genara heakh stkus

Very ood/good (referencel -

Fair A0S 10378105663

Hadtvery bad B2 25 JRT-260F
Consta ouooa - D002

Table 3 Independent predictors of mental il health in the population with intellectual disabiliies
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Within the population with intellectual disabifittes, increasing  further. This 15 not observed i the data, although prevalence rates
age was assoclabed with increasing odds of mental health condiions,  are still substanttally greater than in the general population and then
until age 64 vears when the odds plateased, giving some credenceto i the population of children with intellectual disabilities. This may
a healthy survivor effect in this population ™ As the older adults start  be because of the premature death of people with severe/profound
toacquire menial health conditions related to ageing (dementia), ome  intellectual disabilities who have higher levels of mental health con-
would expect thetr extent of mental health conditions to increase  dittons, relative to people with mild intellectual disabilities.



The population with intellectusal disabilities also had higher rates
of physical disahilzy, blindness or partial sight Inss, deafness or partial

hearing loss and awtism. Dhespite the considerably greater burden of
both mental health and physical health that we have reported in the

population with intellectual disabilities, 1t 1s notable the extent to which
thetr neads have been neglected by researchers, as shown by the hmited
evidence base. Clearly, more research ts needed to better understand
the health and healthcare needs of people with intellectieal disabilities.

Strengths and limitations

This Scottish total country study 15 the largest and most complete
population study we have identified investigating reported mental
health of people with intellectual disabilities compared with peo-
ple in the general population across the lifespan, and reports on
general health assoctations with mental 1l health. The advantage of
Scotlands Census data 1s that it covers communal establishments
as well as private householbds, and specifically, systematically, asked
about the presence of intellectual disabilities for each person, dis-
tinguishing this from specific learning disabilitles and autism; lack
of these features has previously been highlighted as a imitation of
previous research on people with intellectual disabilities conducted
with large data-sets" Additionally, 1t provides a whole-country
coverage, with a 94% response. It may well be unique in having all
these features and, therefore, 1s the strength of the study.

The ascertained prevalence of intellectual disabilities by Scot-
land’s Census 15 similar for adults ((.5%) to that reported in a re-
cent meta-analysis of population-based studles of prevalence
(4.94/1000),." giving further credence to the ascertainment in the
Census. However, we recognise that the country of study, sample pop-
ulaton, age range, definttion of Intellectual disabilities and method
of ascertainment can all impact on 1dentified rate.'” Cohort effects
result in prevalence varying with time, such that past and more re-
cent stsdies of the =ame age ranges may well provide different rates. '™
These factors become lost within a meta-analysis. For children and
young people we found the prevalence tn Scotland’s Census varied by
age, In view of the time taken for identification in chikihood, making
comparisons with publshed studies difficult. Regarding proocy-
reporting for presence of intellectual disabilities, hmitations have
been reported with young children {e.g. age 3),” and this s appar-
ent in Scotland’s Census data as ascertalnment increases up to age 9.
Adults would, of course, have been diagnosed in chikdhood.

‘We have no reason to belleve the study results are not general-
isahle to other high-mcome countries.

Alimitation is the lack of information on whether the responses
were completed by proxtes or the person with intellectual disabil-
ites. Given the style and questions on the Censws, we consbder it
very unlikely that people with intellectual disabibities would have
been able to complete the form without help. In private howscholds,
the head of household completing the Census was most likely to
be a parent of the people with intellectual disabilities, in supported
living a support worker, and in communal establishments the man-
ager. The data are, therefire, likely to be proxy-report rather than
self-report for the great majority of people with intellectual disabil-
ithes. We recognise that proxy ratings could differ from self-ratings
with regard to health ratings,” but withowt them would have no
Information on people unable to self-report becawse of severe/pro-
found intellectual disabilities. We note that proxy-reporting 1s the
basts for much of the healthcare provided for people with intellec-
tual disabilities who cannot self-report.

A further imitation ts the cross-sectonal design of the study.
Hengce, we are merely reporting associations, and causality canmot
be assumed. Indeed, In the general population there s Iterature
to suggest that mental 1l health can lead to poor general 11l health,
and also the reverse, with poor general health leading to mental 1ll

Mental healtn and iIntelleciual dissbikies

health."* A longttudinal study would be needed to untangle the
preceding and precipitating factors.

Implications

People with intellectual disabilities of all ages have substantially
higher rates of mental health conditions than the rest of the pop-
ulation, and thelr mental health conditions are often associated
with poor general health. Their health patterns differ from those
seen In the general population.® These conditions are often not
wdentified or are misatiributed to the persons’ learning dizabili-
ties (diagnostic overshadowing). Addrtionally, people with intel-
lectual disabilities are known to experience difficulties accessing
mainstream services.*” Globally, no country has comprehensive
coverage of intellectual disability psychiatric services except the
UK, and in the UK, there 1s Increasing “matnstreaming’ of psy-
chiatric care. Knowledge on intellectual disabilities and the poor
general health assoclated with mental health is, therefore, essen-
ttal for general psychlatrisis and mainsiream psychiatric services,
as well as for carers. Without awareness of the substantial burden
of mental health conditions and s co-existence with poor gen-
eral health, the potential for misdiagnosis 1s high, and Inadequate
or inappropriate treatment 1s a risk. Health burden is akso im-
portant to know for resource allocation, service planning. and to
support individuals and thelr carers.

Clearly, given the assoclations we repori, 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 influ-
ence the development of appropriate interventions, and health and
social care policy.
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ARTICLE INFO ABESTRACT

Humber of reviews completed i 1 Background General health status in adull populations with avtism spectrum disorders has been
Feywoms lintde studied. We simed 1o investigate general health status and prediclon of poor healh in
Autism spectrum disarder adults with autism specirum disorders compared with other adulis

Adulis Method Whala oouniry data weme drawn from Scotlands Census, 2011. We calulated and
temeral hedd st compared the frequencies of health status in adults with and without sutism spectrum disonders.
Health ’m‘?“'hﬁ We then used logistic mgressions 1o calewlate odds mtios (OR) with 95% confidence intervals
Cbzervatimmal sidy {95% (T) of autism predicting poor general health in the whole population, adjusted for age and

gender, and OR {95% I) of age and gender predicting poor general health within the sutism
spectrum disorders population.

Resulte: Autism spectrum disorders wem reported for 66493, 746,584 (0.2%) adulls aged
5+ years, of whom 46.8% (N = 3111) had poor general health, commmed with 23.7%
{M = BB7,B7E) of other peup]v. Poir health was common acrmds the entire likesure for adulis
with autism spectrum disorders. Avtism had OR = 5.1 (4.9-5.4, 95% 1) for predicling poor
general health, or OB = 7.5 (6.9-82, 95% CI) when the imemction with age wat included.
Poorer health was more common at ader age, and for women.

Gonelusions: Poor general health merdts attention acmasthe full lfecourse foradubls with autism
Health practitioners need o be alert tothe burden of potential health problems 1o seek them out
i b addressed, and o the health agenda can turn towards potential mechanisms for prevention
and better suppon for adulls who may call upon services for people with autism.

1. Introduction

Autism spectrum disorders are commaon, yet maost health evidence relates to children and young people rather than adults This is
aserious gap in the evidence-base, as autism spectrum disorders are lifelong, and health status iz an integral component of quality of
life. Additionally, there is some evidence to suggest that the health needs of people with autism spectrum disorders are sometimes
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overlooked, therefore, resulting in low level of satisfaction with healthcare services (Nicolaidis et al., 2012) further exacerbated by
barriers in accessing medical care (Sagr, Braun, Porter, Barnette, & Hanks, 2017). This potentially puts adults with autism spectrum
dizorders at risk of not receiving effective treatments, or receiving potentially hammful treatments that are not required. People with
autizm spectrum disorders and health practitioners, therefore, need to be aware of the extent of health needs health status, to ensure
quality of life through availability and accessibility of health preventions, management, and support that is appropriately tailored to
meet the needs of this populaton.

Adulis with autism spectrum disorders appear to experience a wide range of additional health conditions, although their mental
health has been more commonly studied than physical health. In view of this, it might be expected that they have poorer general
health than ather people. For example, systematic reviews suggest that depression (Stewart, Barnard, Pearson, Hasan, & O'Brien,
2006; Wigham, Barton, Parmr, & Rodgers, 2017), bipolar disorder (Skokauskas & Frodl, 2015 Vanmicchi e al, 2014), schizophrenia
(Kincaid, Doris, Shannon, & Mulholland, 2017; Lugo Marin et al, 201 8), suicidal thoughts/behaviour (Segers & Rawana, 2014; Zahid
& Upthegrove, 2017), and non-affective psychaosis (Padgett, Miltsiou, & Tiffin, 2010) may be more commaon in adults with autism
spectrum disorders than other peoplee There are fewer systematic reviews on physical health, but sleep problems (Van de Wounw,
Evenhuis, & Echteld, 201 2), and atopy (Billeci et al., 2015; 5u et al,, 2016) may be more commaon in people with autism, and epilepsy
iz more commaon, especially in the presence of additional intellectual disabilides (Amiet et al., 2008). In a sudy of 378 adults with
autism spectrum disorders, 88% who self-reparted, and 74% who had carer reparting, described two or mome physical health con-
ditions, with the most common being sleep problems, allergies, and gastrointestinal conditions, and 57% and 45% respectively
reported two or more mental health conditions (Gotham et al., 201 5). In another study of 92 adults with autizm spectrum disorders
most commonly reported medical conditions were seizures, obesity, insommnia, and constpation, and the median number of medical
conditions per person was 11 (Jones et al., 2016). A further gudy of 1507 adults with a recond of autism spectrum disorders in their
medical records found that 54% had a record of mental health conditions, and 1 4% had autoimmune conditions, 36% allergy, 35%
gastrointestinal disorders, 18% sleep disorders, 12% epilepsy, 26% hypertension, 8% diabetes, 34% obesity, and 7% thyroid disease
(Croen et al., 20150 In addition, in a study of 6649 adults with autism spectrum disorders, 14% had deafness or partial hearing loss,
12% had blindness or partial sight loss, 33% had mental health conditons, and 24% had physical disability (Rydzewska etal., 2018]).

However, despite these reports on specific conditions, we have identified only two published studies investigating general health
status in adults with autism spectrum disorders. A small Taiwanese smdy of 30 men and 11 women with autizm without intellectual
dizabilities aged 20-37 years, compared their health ratdngs with a non-autsm age, gender matched control group, usng a 5-point
Likert zcale. Five [12.2%) adults with autism rated their health as extremely bad, 6 (14.6%) as bad, 16 (39.0%) as not bad /not good, 7
(17.1%) as good and 7 (17.1%) as extremely good. This compared with ratings amongst the control group of none scoring extremely
bad (0%], 3 (7.3%) bad, 13 (31.7%) not bad/not good, 19 (46.3%) good and 6 [14.6%) edremely good (Lin, 2014). The group with
autism, therefore, rated their general health as poorer, but the smdy was small scale, and its recruitment methads (via a hospital
clinic and autism groups) may have resulted in a non-representative sample, and explains its inclusion of only young adults. A
longitudinal study in USA of 180,406 adults with autism aged 23—60 years, 52% of whom also had intellectual disabilities, analysed
data collected from mothers in 2011 to 2012, Physical health was recorded as poor or good/wvery good; 144 [(80.0%) reported good,
wery good physical health, but there was no general population comparizon data, limiting the conclusions that can be drawn (Bishop-
Fitzpatrick et al., 201 6). We are not aware of any other studies which have investigated the general health status of adults with autiEm
spectrum disorders, nor compared this with the geneml population.

Thiz study aimed to investigate the general health status of adults with autieEm spectrum dizorders compared with other adults, the
odds ratio (OR) with 95% confidence interval (95% CI) of autism predicting poor general health within the whole population, and the
OR of age and gender predicting poor general health within the population with autism spectrum disorders.

2 Methods
2 1. Parmicipants

Participants were dmwn from Scotland's Census, 2011. Peaple with autiEm spectmim disorders were identified fram the question
an the Census which asked: ‘Do you have any of the following conditions which have lasted, or are expected to last, at least 12
manths? Tick all that apply’. There was a choice of 10 response options, which included the following three: developmental disorder
(for example, autistic spectrum dizorder or Asperger's syndrome]); learning disability (for example, Down's syndrome); learning
difficulty (for example, dyslexia). Importantly, the guestion on developmental disorder only prompted respondents to reply with
regards to autistic spectrum disorder or Asperger’s sy ndrome. We, therefore, interpret responses to this question as relating to people
who know they have autism spectrum disorders. Addidonally, the question distinguished autism spectrum disorders from learning
dizability, which in the UK is synomymowus with the intemational term “intellectual dizsabilities’, and learning difficuldes such as
dyslexia.

As part of the methodological prepamtions for Seotland’s Census, 201 1, 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 impmwve
data quality. Refrospective probing was undertaken with 102 partcipants 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 spectrum disorders, intellectual disabilities,
dyslexia, dyspraxia, speech impairment, mental health conditions (both milder and momre srious), and other long-term conditions.
Thiz resulted in a redesign of the question on autism spectrum disorders to the verson used. The other gquestions did not require any
maodification.

&0
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22 Measwres & dedmm

Scotland's Census, 2011 provides information on the mumber and characteristics of Scotland’s population and households on the
cenzus date, 27 March 201 1. The census is undertaken every 10 years. It includes the whole Scottish population: people living in
communal establishments (such as care homes and student halls of residence) as well as people living in private households. The 2011
Census required the questons to be completed by the head of household or joint head of houshaold on behalf of all occupants in
private households, and the manager on behalf of all occupants in communal dwellings. It is a legal requirement to complete the
Census, and failure to complete, or supplying falze information can attract a fine of £1000. The 2011 Census team followed up non-
responders, and also provided help to respond when that was needed, hence the high completion mte, estimated at 94% (National
Reconds of Scotland (MRS, 2013). Scotland's Census, 2011 iz probably one of the few country censuses which identi fies people with
autism spectrum disorders, indeed it may be unigue in this regard.

Approval was gained from the Scottish Government for secondary analysis of the Census data. Full details of the methodology and
other background information on Scotland's Census 2011 are available at:

http/ Swenw seotland scensus, gov. uk/up porting-in formation.

Information on general health statms of adults with and without autism spectrum dizorders was collected through the question:
‘How iz your health in geneml?’, which invited responses on a 5-point Likert scale: (1] very good, (2) good, (3) fair, (4) bad, (5) very
bad.

23 Procedures and analysis

‘We calculated the number and percentage of adults aged 25 + years reported to have autism spectrum disorders, by age and
gender. We alzo calculated the number and percentage of adults with and without autism spectrum disorders reporting very good,
good, fair, bad, and wery bad health, and compared differences vang chi-square tests. Within the whaole population of adults in
Sootland, we then used a binary logistic regression to calculate odds ratios (OR) with 95% confidence intervals (95% CI) of autism
predicting a derived, dichotomized variable of poor health (fair, bad, or very had health) versus good health (very good or good
health], adjusted for age and gender. Age was categorised into groups of 25-34, 3544, 45-54, 55-64 and 65+ , with the 25-34-year-
old age group being the reference group. Gender was bivariate, with men being the reference group. Within the population with
autism spectrum disorders, we then caleulated the OR (95% CI) for age and gender predicting poor health, All analyses were con-
ducted with 5PSS software version 22

3. Results
3 1. Number of adwlts with qutism by age and gender

Scotland's Census, 2011 incudes reconds on 3,746,584 people aged 25 years and over, of whom 6649 (0.2%) were reported to
hawe autiam spectrum dizorders. 4610 (69.3%) of the 6649 adults with autism spectum disorders were men, and 2039 [30.7 %) were
women, 1953 (29.4%) of adults with autiEm spectrum disorders were also recorded to hawve intellectual disabilities. Table | provides
the age and gender chamcteristics of adults with and without autism spectrum dizorders. The pmportion of the populaton with
autism spectrum disorders was lower at older age groups over 55 years.

3.1 General health

3111 (46.8%) of adults with autism spectrum dizsorders had poor (fair, bad, or very bad) general health, compared with B87,878
(23.7%) of other adults (¥" = 19452, df = 1, p = 0.001) Table 2 and Figs. 1-3 show general health stats of adults with and
without autiam spectrum disorders in Scotland, by age group and gender. Thizs shows adults at all ages with autism spectrum disorders
being mome likely to report poor general health compared to other adults; at age 25-34 years, f = 3084.1,df = 1, p = 0.001; at age
3544 years, y¥° = 1554.4, df = 1, p < (L001; at age 45-54 years, y° = 723.1,df = 1, p < 0.001; at age 55-64 yeams, y° = 273.3,
df = 1, p = 0.001; at age 65+ years, ¥y~ = 118.8, df = 1, p < 0.001. The propartion of people with autism spectrum disorders

Table 1
Prevalence of sutism spectrum disorders in adults aged 35+ years.
Age group Al adults Adults with auticm
Totl F M Tatal F M
N=3740584 N = 1965129 N = 1,781,455 N = b N =23 N= 4410
2534y Gh7 AT 338,720 Ras0T 2389 (036%) 636 (0.19%) 1753 (0.53%)
3544y FA4.754 377,084 57670 1588 (022%) 471 (0.12%) 1117 (0.31%3
A5 54y THOT 5 402,39 34517 1267 (L18%) 377 (0.09%) 490 (0.23%)
S5y Hh7413 340,491 naax F07 (0.11%3 233 (007 474 (01 4%)
ah+y 90334 506,595 3[37H. S99 (0.08%) 322 (0.06%) 376 (0L108s)
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Table 2
General health status of people with and withow sutism spectrum disorders.
Al adulis aged 25+
H=37ah5084
General health Autism Without aufizm
Tatal F M Tatal F M
GE49 (100%) 2039 (10 4610 (100%) A739.935 (1004 1,963,080 {100%:) 1,770, 545 (100%)
Very gﬁ:ﬂ 1,327 (20.10%:) 349 {17.1%) 978 {21.2%) 1,548,794 {41 4%) THAET] (40 7%) 749,123 (42.2%)
Gand 2211 (33 3%) 34 (31.1%) 1577 (34.2%) 1,308,203 (34 5%) G754 (34.080) 24 719 (35.205%)
Fadr 1,909 (28.7%) 25 (30.7%%) 1284 (27.9%0) SO1L,7E7 (16.1%:) 30,755 (16.5%) 1,012 {15.3%)
Had THI(118%) 76 (13.55%) S07 (11.10P) 27741 (S 5%) 117,531 (b (Fs) 100,210 (S6%)
Very Thaed 419 (6. F%) 155 (74%) 2 (5. TH) 68370 (1.8%) 36,589 (19%) 31,781 {1.5%)
a4y
N = o7 227
General health Axttizm ‘Without autism
Tatal F M Tatal F M
2309 (100%) a3 (100%) 1753 (1008} BhA938 (100%) 34 084 (10090 320, 554 (100%3
Wery good BE (2489 133 (2L9%) S0 (2 %) 21660 (B34%) 210,543 (62 ) 211,117 (b
Good 91 (37 3% 24 (35 %) GH7 (34 (M) 192928 (29.0%) 100,786 (29 5%) 92142 (28.2%)
Fair B2 (25.29%) 176 (7. 7%) 26 (24 39%) 7,707 (8. T%) 20,113 (5.59%) 17,594 (S4%)
Bad 192 (5.0M%%) o (10149 128 (73%) 10,071 {1.5%) 520 (16%) 4775 (1.5%)
WVery bad 111 {4.88%) 3 {61%) T2 {4.1%) 2572 (0.49%) 1348 (04%) 1229 (0.%)
Ay
H=734754
General health Axttizm ‘Without autism
Tatal F M Tatal F M
1588 (100%) 71 (10045 1117 (1008s) T33, 100 (100%) 6,613 (1009%) 356,553 (1004
Very 300& 334 (21.0%) 45 (18.0%) 249 (22 F) S00A00 (54.7%) 20,222 {54 %) 194, 554 (5469
Gand 53 (331%) 158 {31 55%) 368 (12 ) TIR948 (320%) 121 246 (32 5%) 117,702 (33.0%3
Fair 451 (28.4%) 133 (28 2%) 318 (28 5%) 63,017 (4.6%) 33,142 (85.5%) 29575 (44%)
Had 192 (1219 9 {146%) 123 (11.0%) I3 54 (1%) 12,406 (3. 9%) 11,248 (13%)
Very T 45 (S4%) 26 (5.5%) 59 (5.3%) G741 (0.588) 3597 (1L0%) 3144 (0.59%)
A554 y
H = 784,754
General health Autism ‘Without autizm
Totzl F M Taotal F M
1267 (100) ATT (100%3) 90 (100%) THS 459 (100% 401,862 (100%) 3EAET (100%
Wery good 0 (18 26) &7 (17 5%) 163 (18.3%) 351 549 (44 5%) 151,055 (45.1%) 10, 454 (A 4A%
Good 419 (31 1%) 119 (31.6%) 300 {(ATH) 284 2606 (30 2%) 141,915 {353%) 142,351 (37 1%
Fair I (2. 7506) 118 (313% 258 (2.00%) DE095 (122%) 49,986 (12.8%) 46,109 (12.09%:)
Bad 164 {12 9%%) 45 {11.9%%) 119 {13.4%:) 40,591 {52%) 22004 (5. 5%) 18587 (4.8%)
WVery bad TH (622%) 28 (7 A%) 50 {58%) 12984 (1.7%%) B2 (1.7%) B (1.68)
S5y
H= 47 413
General health Axttizm ‘Without aufizm
Ttal F M Taotal F M
TUT {100% 233 {100% 74 (100%) a7 0 (100R] 240,258 (108 A2 440 (100%
Very gon-d T2 (1 4.4%) 4 {103%) T {16 5%) I 444 (33 2% 1086 528 (34 %) 104,616 (32:0%)
Gand A7 (293%) h [289%) 141 (29.7%%) 250,769 (35 55%) 129,784 (35 1%) 1236, 9495 (30.9%)
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Table 2 (continued)
5564y
N= 67413
General health Auticm Without autism
Total F M Towal F M
07 (1009 233 (100%) 474 (10099 666,706 (100%) 340,258 (100%%:) 326,448 (1009%)
Fair 24 (31.7%) 82 (352%) 142 (30.0%) 120,750 (18.1%) 60958 (179% 59,792 (18 3%)
Bad 112 (158%) 33 (142%) 7 (16.7%) 51,151 (7.7%) 24781 (7.3%) 2637 (81%)
Very bad 62 (4.9%) 28 (120% 34 (7. 2%) 16 592 (25%) 7907 (23% 8685 (2.7%)
oS-y
N = 8%.334
General health Autizm Withowt autism
Total ¥ M Towml F M
698 (100%) 322 (100%) 376 (100%) 889 636 (100%) 506,273 (100%) 383363 (100%)
Very good 68 (9.7%) 40 (124%) 24 (7.4%) 153,335 (17.2%) 85023 (16.9%) 68312 (17 8%)
Good 168 (24.1%) 67 (20.8%) 101 (26.9%) 330 352 (37.1%) 184813 (36.5%) 145539 (380%)
Fair 256 (36.7%) 116 (36.0%) 140 (37.2%) 284,198 (31.9%) 166,556 (32.9%) 117,642 (30.7%)
Bad 123 (17.6%) a5 (202%) 58 (154% 92,274 (10.4%) 53,044 (10.5%) 39,230 (10.2%)
Very had 83 (11.9%) 34 (106%) @ (130% 29,477 3 3%) 16 537 (33%) 12640 (13%)
100%
90%
80%
T70%
60%
50%
40%
30%
200%
10%
0%

100%
90%
80%
70%
80%
50%
40%
30%
20%
10%

0%

2534y

3544y

st Aciulle: with auliem

Fig. 1. Proportion of adults aged 25+ with and without sutism spectrum disorders reporting poor health by age.

4554y

5564y

65+ y

e Aduits withaut adiem

2534y

3544y

e Males with autism

4554y

5584y

65+y

=s=)ales without autism
Hg. 2. Proportion of males aged 25+ with and without autism spectrum disorders reparting poor health by age.
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10% ?ﬁ_:.:.::':‘:-:
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2534 1544y 4554 y 5564 y 65+ y

e Fgmialas with autism  —s—Famaks without aufism
Fig. 3. Propartion of females aged 25+ with and withowt sutism spectrum disonders reponting poor health by age.

mting their general health as poor increased with age, from 37.9% at 25-34 years, to 66.2% at 65+ years, compared respectively
with 7.6% to 45.6% in the population without autism. Younger females with autiam spectrum disorders aged 25-34 were more likely
to have poor general health than males with autism, but at other age groups the difference was not statistcally significant: at age
2534 years, - = 132, df = 1, p < 0.001; 8t age 35—44 years, ¥ = LB, df = 1,p = 0.1 (p = 0.183); at age 45-54 years, ¥ = (.8,
df=1, p = 01 (p = 0.382); at age 5564 yeam, ¥° = 36, df =1, p = 005 (p = 0.056); at age 65+ years, ¥ =01, df = 1,
p = 0.1 {p = 0.764).

Given the different age and gender distributions in the populatons with and without autism spectrum disorders, we adjusted for
bath these variables, and found that autism had an odds ratio of 5.1 (4.9-5.4, 95% CI) in predicting poor health (Table 3). Within the
whale populaton, a gradient iz seen acros age categories, with alder adults being more likely to have poar health, as were women.
‘When the interaction termn is added (age = autism], it can be seen that autism iz shown to have more marked association with the
outcome of poor health (OR = 7.5; 6.9-8.2, 95% CI) and more so at older age groups. Females had poorer health than males, Within
the population with autiam spectrum disorders, the influence of age was less marked for older age, whereas it was more marked for
women (Table 4].

4. Discussion and implications

Adults with autiem spectrum disorders have substantially poorer general health than other adults, across the entire adult life-
course. Indeed, we have guantified poor health to be more than five tmes more likely in adults with autism spectrum disorders
com pared with other people. The influence of autism spectrum disorders on poor health is even greater than that of older age in the
whale populaton, as including the interaction term of age x autism results in an ORs for autism spectrum disorders of 7.5. Women
had poorer health status than men, particularly so women with autism spectum disorders. These findings are important, as health
practitoners need to be alert to the burden of potential health problems so that they are sought out to be addressed, and zo that the
health agenda can also start to tum towands potential mechanisms for prevention and better suppaort.

Table 3
Tnle penalent prediciors of poor health in the whole population.
Hegression 1 HRegression 2 (induding the interaction terme 2ge x 2uti=m)
Variahle Odds ratio 95% confidence nierval Odds ratio 95% confidence mierval
Autizm Mo autism {refarenoe) - -
Antism specirmm disorders 514 48915 LX) 753 G354 190
Age group 25.34 (reference) - -
3544 LTS L7551 7 1 17621 5
4554 2859 2H29.D G0 2873 28432 S04
554 478 AT 09 44811 A TH] A 802
ah+ 10167 10067102868 10214 10,11 410318
Gender Male {reference) - -
Pemals 1051 1081057 1052 10861057
Age Tantism 253 (reference) - -
A5 .44 = ara A4 585
a5 .54 - 543 vk ]
55 - 38 364 519
a5+ = a1 21572
Constant ik ] i
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Table 4
Independent predictors of poor bealth within the population with mtism speetrum disorders.
Varizhle Odds ratio 95% con fidence inferval
Age group 2534 (reference]) =
544 1380 12131570
4554 1553 1.353-1.782
5564 2088 L1205
5= 1089 25853643
Gender Male (reference) =
Female 1238 11101574
Comstant 5

There has been little previous focus on general health of adults with autism spectrum disorders despite adulthood comprising the
majority of a person’s lifespan. We identified only two published reports on this topic, only one of which drew comparisons with the
general population but was conducted on a small scale, with a sample that may not have been mrepresentative (the authors ac-
kmowledge its bias), as it excluded those with additional intellectual dizabilities, and included only a young adul age group (Lin,
2014). Results are not, therefore, directly comparable with owr study findings. However, as outlined in the introduction, there is a
braad range of health conditions that appear to be comman in people with autism spectrum disorders and that are likely to cantribute
to their poor general health status. For example, a health insurance data study found that 1507 autistic adults compared with 15,070
naon-autstic adults had higher rates of almast all physical and mental health conditions investigated in the smdy (Croen et al., 201 5).
Health condidons comarbid with autism are, therefore, clearly a topic that requires further study, and raised awareness amongst
health practitioners and carers

Exigting research shows that adults with autism spectrum disorders are more likely to report unmet medical needs and dis-
satisfaction with their care than the general population (MNicolaidi=s et al., 2012) as well as barriers in accessing medical care (Saqr
et al., 2017) though other sudies showed levels of satsfaction with healthcare comparable to the general populaton (Gerber et al.,
2017). Adults with autism specttum disorders are also likely to be hospitalised for life-threatening conditdons and undergo majar
surgeries (Jones et al., 2016, indicating a significant medical comorbidity burden. They also experience access barriers to healthcare
and primary care treatment (Lunsky, Klein-Geltdnk, & Yates, 2013). Additonally, medical providers report lack of confidence in
caring for their adult patients with autsm spectrum disorders (Erickson-Warfield, Crossman, Delahaye, Der Weerd, & Kuhlthan,
2015; Unigwe et al., 20017; Zerbo, Massolo, Qian, & Crmen, 2015), but little has been published an how to improve healthcare access
and delivery for adults with autism. As the adolescent and adult populatons with autism spectrum disorders continue to grow, it
becomes inreasingly important that we seek better undemstanding of their medical needs.

4.1, Srrengths and limitations

This sdy is both novel, and has considemble methodological strengths. It included the whaole adult population of Scotland, and
had a high completdon rate (94%) a8 well as being large in scale. General health status was systematically enguired about far
everyone, as was the presence or absence of autism spectrum disorders. Whilst the term “developmental disorders’ was used, the
Census prompted responses only for autistic spectrum disorder or Asperger’s syndrome, and carefully worded the question to capture
autism spectrum disorders following cognitive testing of the question. Those adults, for whom a diagnosis of autism spectrum dis-
order was recorded, will reflect the contemporary diagnostic practices in place during their childhood; the concept of the autism
spectrum has broadened in recent years. We do not know if this accounts for the lower prevalence of autian spectum disorders
mecorded in the adults over the age of 55 years, ar if this has been impacted upon by suicides or other causes of premature deaths, as
the study is cross-sectional in design. The broadening of the autiam spectrum concept in diagnostic practice reflects that seen in other
high-income countries; hence we believe the results of this study are genemlisable to other high-income countries. Census responses
were completed by heads of households; hence some will have been self-reports and some proxy-reparts. These reflect subjective
reports of general health, rather than objective measurements of health

4.2 Implications

This smdy fills a agnificant gap in existing research on general health, an important component of quality of life, of adults with
autism spectrum disorders, and has important implicatdons. It is esential to have accurate informaton on health status in order to
mise awarensss, and accumtely plan appropriate prevention and interventon measures, and provision of resources for people who
may put demand upon services designed for people with autism spectrum disorders. The poor general health mtings observed in the
population of adulis with autism spectrum disorders demonstrate a clear need to focus on improvements in healthcare and suppaorts,
and on the wider determinants of health in thizs population which may well differ from the general populatian.
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ABSTRACT

Objectives Feported childhood prevalence of aufism
varies considerably between studies and over fime, and
general heafth status has been litthe investigated. We
aimed to investigate confemporary prevalence of reported
autism by age, and general health status of children/young
people with and without autism.

Design Secondary analysis of Scofland's Census, 2011
data Cross-sectional study.

Setting General population of Scofland.

Participants All children (n=916 221) and young people
{n=632 433) in Scotland.

Main outcome measures Number (%) of children/
young people reporied to have autism and their general
health status; prevalence of autizm; prevalence of poor
health {fair, bad and very bad health); odds ratios (35%
confidence intervals) of autizm predicting poor health,
adjusted for age and gender and OR for age and gender in
predicting poor health within the population with reported
autism.

Results Autism was reported for 17 248946 331 (1.9%)
children aged 015, and 7715/632 488 (1.2%]) young
people aged 16-24. The rate increased to age 11 in boys
and age 10 in girls, reflecting age at diagnosis. Prevalence
was 2.8% at ape 10 (4.4% for boys; 1.1% for giris), and
2.0% at ape 11 {4.5% for boys; 1.1% for girls). 22.0% of
children and 25.5% of young people with autism reported
poor health, compared with 2.0% and 4.4% without
autism. Autism had OR=11.3 {11.0 to 11.7} in predicting
poor health, Autistic females had poorer heafth than
autistic males, OR=1.6 (1.5 to 1.8).

Conclusion Accurate information on the proportion of
autistic children and their health status is essential plan
appropriate prevention and infervention measures and
provide resources for those who may put demand on
services designed for autistic people.

INTRODUCTION

Reports on the prevalence of autism inev-
itably depend on the criteria used. The
concept of autism spectrum disorders has
now broadened considerably beyond orig-
inal dtscriplicms,' * and clinicians also now
hase their diagnosis on fewer symptoms than

» Larpe, whole country population study.

» High response rate of 4%, and a systematic enqui-
ry of everyone regarding aufism and their general
health stafus.

» Results are generalisable fo other child and young
people populations in high-income countries.

» Autizm and general health status were selffprosy
reported by respondents rather than each person
having a clinical assessment.

» Six per cent of records were imputed.

a decade ago” Additionally, there is now
increased awareness about autism; hence the
reported prevalence of autism has increased.
Several systematic reviews have attempted to
synthesise research studies on prevalence,
with overall prevalence varying, depen-
dent on the studies included, for example,
their age-ranges, years the studies were
conducted in (and hence criteria), datacol
lection methods, size and representativeness
of included studies. Even when restricted to
studies published since 2000, studies selected
for inclusion in the reviews have shown wide
ranges in reported prevalence.™ Recent
reviews are summarised in table 1.

The included age range in studies is likely
to be critical in these reported rates, related
to the age at which children are diagnosed.
This, however, seems to be little investigated.
A California, USA, study demonstrated that as
well as rates of diagnosis of autism increasing,
this was particularly so among preschool chil-
dren,” while a large Swedish study found that
the number of autism symptoms in children
diagnosed with autism had fallen in children
diagnosed at age 7-12 years, but not at age
1-6 years.” In the National Survey of Chik
dren's Health, USA, 259 (24.6%) of children
with antism were diagnosed at <3 vears of age,
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No. of
Raview

Autistic disorder
Asperger syndroma” 13

French et al., 2013*

Tsai, 2014 43

studies

Publication datezs  Median
of studies prevalence/1000 Range/1000

19882011 241 0528

2001-2013 28 0.3-18.0

French et af., 2013* a4

2000-2011 0.6-26.4

Tsai, 2014 81

2000-2014 7.0 0.2-26.4

"The authors comment on dubious quality of results.

479 (44.5%) at 3-5 years and 383 (30.99%) at »5 years of

]

clearly needed.

One reason why it s important to understand preva-
lence of autism is that the health profile of children and
voung people with autism is thought to differ from that of
typically d.cv:l?ipi?g children and requires interventions
and supports. Therefore, these combined factors,
that is, knowledge of prevalence and health profile of
autistic children, are essential for planning and delvery
of services.

Subjective general health status is commonly measured
in general population studies, and has been demon-
strated to be extremely valid, with a strongly predictive
linear gradient across health status (from best to poorest)
being associated with subsequent number of medical
appointments, hospital admissions and muna]it}',l“? Ie
is, therefore, important to measure if there are general
health status differences in children and yvoung people
with autism compared with other children. However,
in terms of general health status of children and young
people with autism, there has been very little research.
A study in USA reported parentrated general health
for 895 young people with autism aged 13-25 vears at
baseline, at five time points across 20012009, but did
not include a general population comparison group.'®
Ceneral health was rated as excellent, very good, good

or fair/poor. Fair/poor ratings were reported for 6.6%
in 2001, 6.4% in 2003, 7.6% in 2005, 6.1% in 2007 and
6.6% in 2000.'% A large study presenting data from the
2011-2012 National Survey of Children’s Health iden-
tified 1188/56 746 children with autism under the age
of 18, who were found to have significantly lower log
odds of health (-1.30, p<0.001) compared with all other
children."™

To our knowledge, no other studies have investigated
reported general health status of children and young
people with autism, nor drawn direct comparisons with
the general population. This appears to be a major gap
in our knowledge.

This study aimed to investigate, on a large scale (the
entire population of a country—Scotland) (1} the preva-
lence of autism, and age of reporting/identifving autism
in childhood and (2) the general health status of chil
dren and young people with autism compared with those

secondary analysis of Scotland’s Census, 2011 data under
the auspices of a collaborative research project with
Mational Records of Scotland.

Rytizewska E, ot al BM. (pan 2015:8:2025004. doi-10.11358/bmiopen-2013-025904
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Data source

Scotland’s Census, 2011, provides information on the
number and characterstics of Scotland’s population
and households on the census day, 27 March 2011, The
census is undertaken every 10 years. It includes the whole
Scottish population: people living in communal estab-
lishments (such as care homes and student halls of resi-
dence} as well as people living in private houscholds.
Scotland’s Census is one of the few country censuses,
and indeed it may be unique, in identifving people with
autism. One houscholder on behalf of all ocoupants in
private households, and manager on behalf of all ocou-
pants in communal dwellings, was required to complete
the Census information. In the great majority of cases,
this was, therefore, a parent of the child/young person.
The Census form clearly stated that it 15 a legal require-
ment to complete the Census, and that not completing
it, or supplving false information, can result in a £1000
fine. The Census team conducted a follow-up of non-re-
sponders, and provided help to respond when that was
needed, hence the high completion rate of 94% * For
2011, the UK Census Offices endorsed CANCEIS (Cana-
dian Census Edit and Imputation System) as the corner-
stone of the 2011 Census Editing Strategy. CANCEIS
performs robust, costeffective editing and imputation
while incorporating methodological best practice. The
Census team used a Census Coverage Survey, including
around 40000 houscholds, to estimate numbers and
charactenstics of the missing 6%. The Coverage Survey
and Census records were deterministically matched using
automated and clerical matching to check for duph-
cates. Individuals estimated to have been missed from
the Census were then imputed using a subset of char-
actenstics from real individuals, including information
on their health. The edit and imputation methodology
was adapted from the rigorous and systematic guidelines
of the Office for Mational Statistics, which is the UK's
largest independent producer of offical statistics and
the recognised national statistical institute in the UK
Two further Scottish Government reports provide infor-
mation on the estmation and adjustment process used
to produce census population estimates for Scotland™ as
well as full details of the methods and other background
information.™

Census variables

People with autism were identified from Census question
20, which asked, ‘Do you have any of the following condi-
tions which have lasted, or are expected to last, at least
12 months? Tick all that apply’. There was a choice of 10
response options, which included developmental disorder
{eg, aubstic spectrum disorder or Asperger’s syndrome),
learning disability (eg, Down’s syndrome), learning diffi-
culty (eg, dyslexia) and mental health condition.

During the methodology development for Scotland's
Census, 2011, Ipsos MORI Scotland was commissioned
to undertake cognitive question testing on question 20
on long-term health conditions and disabilities. This was

to test whether the questions were answered accurately
and willingly by respondents, and to identify any changes
needed to improve data quality and /or the acceptability
of the response options for the Scottish population.
Cognitive interviewing is a widely used approach to crit-
ically evaluate and improve survey n:]un:ﬁt.'u:u'lna'u:'i.-s.}1 It
enables researchers to modify survey material to enhance
clarity. Retrospective probing was selected as the most
appropriate technmique. The questions were tested with
102 participants with a mix of gender, age and health
conditions and disabilities (including people with more
than one of the conditions), to ensure accurate and
willing completion.”™ They included people with autism,
intellectual disabilities, dvslexia, dyspraxia, speech impair-
ment, mental health conditons (both milder and more
serious) and other long-term conditions. This resulted in
a redesign of the question on autism, to “developmental
disorder (eg, antism spectrum disorder or Asperger’s
syndrome)” in order to accurately capture specifically the
data on autism. The questions on the other conditions
tested (some of which, from a medical perspective, can be
considered as developmental disorders) did not require
any modification.

Thus, the choice of wording of the question on autism
was informed and carefully considered. The term "devel-
opmental disorder’ was used and prompted respondents
to reply with regard to only autistic spectrum disorder
or Asperger syndrome. The question also distinguished
autism from learning disability (which in the UK is synon-
ymous with the international term ‘intelleciual disabali-
tes'), learming difficulties such as dyslexia, and mental
health conditions.

The Census team imputed answers for the 14.7% who
did not tick any of the boxes in question 20, based on
their free text answers for this question and answers Lo
other health questions in the Census, which increased the
completion rate to 97.4%. For the remaining 2.6%, the
Census team assumed the most plausible explanation was
that the person had no long-term condition but did not
see the ‘No condition” check box at the end of the ques-
tion, and hence recorded them as such. ™

Information on general health status was collected
through question 19 which had a 5-point response scale:
‘How 15 your health in general?” (1) very good, (2) good,
(3) Fair, (4) bad, (5) very bad. Similarly, as for question
20, question 19 was tested during the cognitive question
testing durnng the development of the Census. The ques-
tion was found o not require any modification.

Data analysis

We calculated the number and percentage of children
reported to have autism, by age and gender. We also
calculated the number and percentage of children and
young people with and without autism reporting very
good, good, fair, bad and very bad health, and compared
differences using ¥° tests. Within the whole population
of children and young people in Scotland, we then used
a logistic regression to calculate odds ratios (with 95%
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of poor health (fair, bad or very bad health) versus good : :;;

health (very good or good health), adjusted for age and ==

gender. Age was categonsed into groups of 015 years i iy o
(children), or 16-24 years (vouth), with the (-15vear- , i',:m

olds being the reference group. These age groups were
selected as in Scotland full legal capacity, with some limita-
tions, 1s granted to people aged 216, Gender was binary; i
the reference group was male. We then calculated the | Gt ———_a
ORs of age and gender in predicting poor health within i

the population with autism. All analyses were conducted . Lm )
with SPSS software V.22, b e e T
Patient and public invelvement e
The question on autism was included in Scotland's “ = i
Census, 2011, at the behest of third sector organisations NS = um
for people with autism. People with autism took part in re——a .

the cognitive question testing during the planning of v

the Census. This study was undertaken by the Scottish - " P - -

Learning Disabilities Observatory, which has a specific
remit for people with autism; its steering group includes
partners from third sector organisations. Results from  Figure 1 |dentified childhood prevalence of autism by age
this study will be disseminated for people with autism in and gendar.

easy-read version via the Scottish Learning Disabilities

Ohbservatory website and newsletters.

16-24 Autism was reported for 17348 (1.9%) of the
children, and 7715 {1.2%) of the young people. Table 2
RESULTS and figure 1 show the age and gender distribution of the
Number (%) of children and young people with autism by age children with and without autism. As expected, there
and gender are more males than females with autism; 13 841,17 348

Scotland’s Census, 2011, includes records on 916331 {7T9.8%) children with autism were male. The rate of
children aged 0—15 years and 632 488 young people aged  reported autism increased to age 11 in boys and age 10

All children Children with autism
Age in years Total Female Male Total Female Male

1 59556 29188 30368 126 (0.29) 52 (0.29) 74 (0.2%)

3 58764 28735 30029 504 (0.9%) 132 (0.5%) 377 (1.3%)

5 55224 26810 28314 066 (1.79%) 223 (0.8%) 743 (2.6%)

7 53786 26172 27614 1154 (2.1%) 244 (0.9%) 510 (3.3%)

9 53046 28022 27024 1418 (2.7%) 257 (1.0%) 1161 (4.3%)

1 56 769 27689 29070 1623 (2.9%) 313 (1.1%) 1310 (4.5%)

13 59971 29353 30618 1705 (2.8%) 330 (1.1%) 1375 (4.5%)

15 62 278 29987 32201 1572 (2.5%) 300 (1.0%) 1272 (3.9%)
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Age in years

O-15years 1624 y=ars

n=816331 n=632488

Total F M Total F M Total F M Total F M
General 17348 3507 13844 BOBO9E3 443718 4R5265 TTiS 1676 B0 B247T3 313820 310844
health (100%)  (100%) (100%) (100%) (H00%) ([(100%) (100%) (H00%) (100%) (H00%) (100%%)  (100%)

Good G073 1178 4895 122814 5H409 645 2683 605 2078 137056 TE4BO  BRAET
(@B5.0%) (336%) (354%) (137%) (32%) (141%) (34.8%) (36.1%) (34.4%) 221%) ([24.0%) (20.1%)

Bad 651 204 447 2367 1158 1208 475 125 250 4237 2279 1958
[2.8%)  (5.8%)  (32%)  (03%)  03%) [0.3%) @.9%)  [T5%) da%) DF%)  DF%) 0.6%)

in girls, being relatively similar across ages 9—15 years for
both genders, reflecting the ages at which the autism was
diagnosed in the population. Prevalence was 2.8% at age
10 years (4.4% for bovs and 1.1% for girls) and 2.9% at
age 11 vears (4.5% for bovs and 1.1% for girls).

General health

Tahle 3 shows reported general health status of children
and voung people with and without autism in Scotland.
The children and young people with autism reported
poorer health; 22.0% of children and 25.5% of young
people with autism reported poor (fair, bad or very bad)

between those with and without autism was greater for
females than males, for children rather than young
people and was even more prominent when comparing
bad /very bad health (as opposed to fair/bad/very bad
health), for example, %1% of girls with autism had bad

95% Cl1

Age 15 (reference) -

16-24 2137 2.098t0 2176

very bad health compared with only 0.4% of girls without
autism.

Table 4 shows the results from the regression with
the whole population data. Autism had OR=11.3 (95%
CI 11.0 to 11.7) in predicting poor health, adjusted for
gender and age. Young people were more likely to have

was also seen within the aubistic population, more mark-
edly so for females, and less so for increasing age when
compared with the whole population (table 5). Female
gender had OR=1.6 (95% CI 1.5 to 1.B), and age 16-24
years had OR=1.2 (5% CI 1.1 to 1.3) in predicting poor
health within the autistic population.

Principle findings and interpretation

We idennfied the prevalence of reported autism to be
L%% in children aged 0-15 years overall, and that the
reported rate increased with age up to 10 years in girls and
11 years in boys, reflecting the age at which it was ident-
fied /diagnosed. Almost all were identified by age 9 years,
with the majority before primary school. Prevalence was
2.8% atage 10 vears and 2.9% at age 11 years, higher than
when the rate 15 reported for all children overall. This is

Gender  Male (refersnce) -
1.527 to 1.750

&n
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of importance when interpreting prevalence studies, as
autism in early childhood will clearly be underreported,
thus lowering the overall reported childhood prevalence,
unless detailed individual assessments are undertaken,
which is not realistic in largescale population-based
research. Our study is the only whole-country popula-
tion study we are aware of to-date to report prevalence
of autism using current concepts of the autizm spectrum
and is highly representative as autism was systematically
enquired about for the entire population, with a 94%
response rate. Of considerable significance, we report
that children/young people with autism were more than
11 times more likely to have poor health than the rest of
the population. This inequality was greater for females

than males, and more so than in the general population.

Comparnson with existing Iiterature
We found a higher rate of autism than that in the most
recent systematic reviews on the subject. This finding
maost likely reflects that the data are more recent (2011)
compared with the most recent reviews, which included
data from studies completed a decade ecarlier, and that
we report by year of age, rather than just for all children
combined. More comparable studies include the Stock-
holm Youth Cohort which reported rates of autism in
2011 of 0.40% at age 0—5 years, 1.74% at age 6-12 years,
246% at age 13-17 years and 1L.76% at age 18-27 vears;
and of 1.44% at ages 0-17 years overall™ The Data
Resource Center for Child & Adolescent Health findings
for 2014® and 2016” report higher prevalence of autism
at 2.2% (n=243) and 2.5% (n=1151) in all 53-17 year olds
but are on a smaller scale. The Autism and Develop-
mental Disabilities Monitoring Network, in 11 sites in the
USA, provides estimates of the prevalence of autism in
Byearold children.™ In 2014, this varied across sites from
1.3% to 2.9%, with a combined prevalence of 1.7%.%
Reported general health was substantially  poorer
for children and young people with autism compared
with the general population. However, there is limited
previous research with which to compare our findings;
indeed, we believe we are the first to study general health
status compared directly with the general population in a
whole country population of children and young people
with autism. Cur findings of poor (fair, bad or very bad)
health in 2.0% of children and 4.4% of young people
without autism are similar to those reported in a National
Health Interview Survey in 2014 which found fair/ poor
health for 1.6% (n=234) of children aged 0-17 years.™
However, the study did not report health status separately
for children with autism. A further US study reported
lower rates of fair/poor health than the 25.5% we found
in the young people with autism.'" Tt reported fair/ poor
health in 6.6% in 2001, 6.4% in 2003, 7.6% in 2005, 6.1%
in 2007 and 6.6% in 2009 of 895 young people with autism
aged 1325 vears at baseline, but did not have a general
population comparison group.'® It also used measures
of health not directly comparable with our study, using a
4-point scale of excellent, very good, good and fair/ poor

health.” Our findings of OR of 11.3 for autism predicting
poor general health in the whole population of children
and young people are not directly comparable with the
findings from the Natonal Survey of Children’s Health
from 2011 to 2012, due to differences in the scales used,
though the results are in the same direction."”

Young people with autism had poorer health than chil-
dren with autism, but the extent of this difference was
much less than that seen in the general population. The
difference in the extent of influence of age category
between the people with and without autism lies in the
substantial inequalities in general health that are assock
ated with having autism, regardless of age. Our findings
show that children and yvoung people with autism of all
ages are more likely to experience poorer general health
compared with the rest of the population. We are unahle
to explain the reasons for this, but note that it s in addi-
tion to, and may be related to, their increase in comorbid-
ities compared with other children and young people.'!'™"
This requires further investigation.

Strengths and limitations

This large-scale study covers the whole population of
Scotland, and we believe it is currently unique in being a
whole country study in which every citizen was systemat-
ically enquired about regarding having autism and their
general health status, It also had a high completion rate
of 94%, suggesting the results are highly representative
and likely to be generalisable to other high-income coun-
tries. Limitations include the use of the term of ‘develop-
mental disorders’ in the Census. However, it prompted
responses only for the examples of autstic spectrum
disorder or Asperger's syndrome, and was tested prior to
its use in the Census. Furthermore, the developmental
disorders category was distinguished from intellectual
disabilities, learning difficulties, and mental health condi-
tions, which are important distinctions. The wording
of the question on autism was informed in advance by
the cognitive question testing procedure. Therefore, we
consider that respondents will have replied accordingly,
that is, regarding autism. However, we have no means to
check this. Respondents reported whether or not each
child/young person was known to have autism rather
than each person having an assessment for autism. We
are unable to report on the age that each child/young
person received their diagnosis; hence we report instead
the number of children at each age who have received the
diagnosis. They are the proportion at each age who will
call on services for children/voung people with autism,
so this information is important for serice planning.
Some reporting error is possible, but we are unable to
check this. The majorty of reports were proxy-reports by
parents, but we do not know the extent of proxy versus
selfreports for the young people. Neither do we know the
extent to which proxy-reporting of general health status
compares with an individual’s report. The general health
status responses were subjective measurements, which
might have been influenced by a variety of factors such
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as carer burden. It is controversial as to whether autism
can be diagnosed in very young children. We found that
a small number did report it in the first 2vears. While
there may be some reporting error, differences in devel-
opment in autistic children have been reported o be
apparent from as early as 6 months, and widespread by
18 months.™ The data from this study were collected in
2011, so it will not have captured any changes that have
ocourred since then. While we described the imputa-
Hon process, we cannot state with certainty whether the
imputed 6% of records conmined similar, higher or lower
proportion of children and young people with reported
autism but note that this missing 6% is a small propor-
tion overall. Imputation of zero by the Census team on
the 2.6% of the population with missing data on long-
term conditions was not tested, though considered to be
the most plausible explanation. Despite these limitations,
we believe the results of this study are generalisable to
other high-income countries and fill a significant gap in
existing research on general health status of children and
voung people with autism.

Implications for clinicians

It is essential to have accurate information on the propor-
tion of children and young people who are known to have
autism, and their health status, in order to acourately plan
appropriate prevention and intervention measures, and
provision of resources for those people who may put
demand on services designed for people with antism. This
requires a full understanding of age differences, and age
at diagnosis. The poor general health status observed in
the population of children and young people with autism
demonstrates a clear need to focus on improvements in
healthcare and supports, and the wider determinants
of health in this group, which may well differ from the
general population.
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ABSTRACT

Dbjectives To investigate the prevalence of comorbid
mental health conditions and physical disabilities in a
whole country population of adults aged 25+ withand
without reparted autism.

Design Secondary analysis of Scotland's Census, 2011
data. Cross-sectional study.

Setting General population.

Participants 94% of Scoffand’s population, including
B649V3 T46 534 adults aped 25+ reported to have autism.
Main outcome measures Prevalence of six
comorbidities: deafness or partial hearing loss, blindness
or partial sight loss, intellectual disabilities, mental

health conditions, physical disability and other condition;
0ORs (95% CI) of autism predicting these comorbidiies,
adjusted for age and gender; and OR for age and gender
in predicting comorbidities within the population with
reported autism.

Results Comorbidities were commean: deafnesshearing
loss—17.5%; blindness/sight loss—12.1%:; infellectual
disabilities—29_4%; mental health conditions—a3.0%:
physical disability—a30.7%; other condition—34.1%.
Autism stafistically predicted all of the conditions: OR 3.3
{85% C1 3.1 fo 3.6 for deafness or partial hearing loss, OR
B.5 {05% C1 7.9 fo 0.2) for blindness or partial sight loss,
0R 94.6 (35% CI B0.4 to 100.0} for intellectual disabilties.
0R 8.6 {95% C1 8.2 to 9.0) for mental health conditions, OR
6.2 {05% C1 5.8 to 6.5) for physical disability and OR 2.6
{B5% C1 2.5 to 2.8) for other condition. Cantrary to findings
within the peneral population, female gender predicted

all conditions within the population with reported autism,
including intellectual disabilities (OA=1.4).

Conclusions Clinicians need heightened swarensss of
comortidiies in adults with autism to improve defection
and suitable care, especially given the added complexity
of assessment in this population and the fact that hearing
and visual impairments may cause additional difficuliies
with reciprocal communicafion which are also a feature of
autism; hence pesing further challenges in assessment.

INTRODUCTION

In the last 20 vears, there has been a consid-
erable increase in awareness of autism, but
research on the comorbid conditions that

» Unigue study of comorbidity in adults with reported
autism in a whole country population.

» High response rate of 94% and systematic enqui-
ry of everyone regarding autism and comorbidities
{deafness, blindness, imellectual disabiliies, men-
tal healfth conditions, physical disability and other
condition).

» Results of the study are generalisable to other adult
populations in high-income countries.

» Findings are limited by the broad survey reporting
of comorbidifies, rather than detailed examinations.

adults with autism experience is limited." It
has been suggested that some comorbidities
are more common in children with autism
than in the general population,” but little
research has been conducted with adulis.
Given the communicative and other prob-
lems that are a prominent feature of autism,
the detection and management of comorbid
conditions in people with autism is more
complex than for other people. Therefore, it
15 important to know whether or not health
problems are more common than in the
general  population.  Empirically  founded
information about autism comorbidity would
help to rase clinicians’ awareness, and in
turn increase identification and appropriate
management.

Mental health has been studied more
than physical health in adults with autism.
However, systematic reviews reveal wide
variation in reported prevalence of mental
il-health between studies. This s partly
because almost all studies are based on
clinical populations. Therefore, findings
cannot be generalised with confidence, and
additionally most study samples are small
in size, and very few have drawn compari-
sons with the general population. It has
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been suggested  that d:prcssinn.s bipolar disorder,’
suicidal ﬂ'u:mghl:s,v"I:u:]'l:w-]i:hur,E non-affective ps}rchnsisc'
and attention-deficit hyperactivity disorder” ® may be
more common in adults with antism. A further study
in North California, USA used medical records from a
single health delivery provider of inpatient and outpa-
tent medical and mental health services o identify
1507 /1 578 658 (0.1%) adults with autism, who were
age and gender matched with controls without recorded
autism.” The study found that 19.2% of the adults with
autism also had a record of intellecinal disabilities, and
54% also had a record of one or more mental health
conditions; with rates of individual mental conditions
being 3-22 times higher for the adults with autism than
their controls, and higher in the women with autism
than in the men with autism.” The study does, however,
reflect the sampling frame; only those individuals with
an existing record of autism in their medical records
were identified as having autism.

Rlindness/sight loss, deafness/hearing loss and
physical disabilities may be more common in adults
with autism than in other people, but most of the
existing literature is drawn from non-representative
and/or small populations, and without general popu-
lation comparisons; hence leaving significant doubts
as to the actual degree of over-representation. One
exception is the North California study of a wide range
of conditions recorded in medical records which
found 16 (1.1%) adults with autism to have low vision
or blindness (OR=7.85) and 71 {4.9%) with hearing
impairment {OR=2.35)." A further large study across
25 states in USA included 1002 adults known to have
autism, but was drawn from the population receiving
ntellectual and developmental disabilities services;
hence, it is clearly not representative of the popula-
tion of adults with autism.'” Indeed, only 97 (9.7%)
participants did not have intellectual disabilities, so
while 9.4% had visual impairments, 5.7% had hearing
impairments and 6.0% had physical disability, these
rates cannot be generalised to the wider population
with autism. In a study of 92/305 adults aged 23-50
who had been identified to have autism in childhood
in the 1980s, 11 of whom were deceased, partici-
pants answered questions on medical conditions and
symptoms.'" OF the 92, 73% had intellectual disabil-
ities, 12% had hearing impairment and 25% wvisual
impairment.'" Neither of these two studies included
a general population comparison group. We were
unable to identfy any other studies on these condi-
tions in adults with autism.

This study aimed to investigate the prevalence and
predictors of deafness or partial hearing loss, blind-
ness or partial sight loss, intellectal disabilities, mental
health conditions, physical disability and other condi-
tion, in a whole country population of adults with
reported autism aged 25+ compared with their peers
without autism.

METHODS

Data zource

Scotland’s Census, 201 1 provides information on Scotland’s
population on the Census date, 27 March 2011, Approval
was gamned from the Scottish Government for secondary
analysis of the Census data. The Census includes the whole
Scottish population, whether lving in communal establish-
ments {such as care homes and student halls of residence)
or private households, Scotland’s Census is one of the few
country censuses that asks every person in the country
whether or not they have autism, indeed it may be unique
in this regard. One householder on behalf of all ccoupants
in private households (the household reference person),
and manager on behalf of all cccupants in communal dwell
ings, was required to complete the Census information. The
Census team also followed up non-responders and provided
help to respond when needed. The Census form clearly
states that it s a legal requirement to complete the form
and non~completion or supplying false informaton attracts
a £1000 fine. The Census is conducted every 10 years. In
2011, it was estimated to have achieved a 94% response
rate.'” During the original data processing, the Census
team adjusted for the 6% of the total population of Scot-
land for whom there was not completed Census data. This
used a Census Coverage Survey (including around 40 000
houscholds) to estimate numbers and characteristics. The
Coverage Survey and Census records were matched using
automated and clerical matching. All Census individuals,
including indwiduals reporting long-term health conditions,
were deterministically matched to check if any records were
duplicated. Individuals esimated to have been missed from
the Census were then imputed, using a subset of character-
istics from real individuals, including information on their
health, to reach the 100% dataset completeness rate. The
process of development of the Scotland's Census 2011 Edit
and Imputation Methodology was adapted from the Office
for National Statistics fdgorous and systematic guidelines,
which are available here: hitp://webarchive.natonalar-
chives.gov.uk,/ 201601081 95745 /http:/ S www.ons.govuk
ons/ guide-method,/ method-quality/ survey-me thodology-
bulleting smb-69 /index.himl.

Further details on how the Census population esti-
mates were arrived at are also available here: hop://
www.scotlandscensus.gov.uk/documents / censusresulis,/
release lb/ rell bmethodology. pdf.

Fulldetailsofthe methodologyandother background infor-
mation on Scotland’s Census 2011 are available at: hop://
www.scotlandscensus govuk supporting-information.

CENSUS VARIABLES

Selfreporting,/proxy reporting was used to  identify
people with autism and other long-term conditons from
the Census questionnaire, question 20: ‘Do you have
any of the following conditions which have lasted, or are
expected to last, at least 12 months? Tick all that apply’.
Respondents were given a choice of 10 response options:
(1} deafness or partial hearing loss, (2) blindness or partial
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sight loss, (3) learning disability (eg, Down's syndrome),
(4) learning difficulty (eg, dyslexia), (5) developmental
disorder {eg, autistic spectrum disorder or Asperger’s
syndrome), (6} physical disability, (7] mental health
condition, (8] long-term illness, disease or condition (9)
other condition, (10) no condition. Following internal
requirements for all Scotland’s Census 2011 outputs
stipulated by the National Records of Scotland, options
8 (long-term illness, disease or condition) and % (other
condition) were merged and coded as one category of
‘other condition’; thus, this term is used henceforth when
referning to both these categories.

Importantly, while question 20: ‘Do you have any of the
following conditions which have lasted, or are expected
to last, at least 12 months?’, included the broad term
developmental disorder, it only provided reference to
‘autistic spectrum disorder’ and ‘Asperger’s syndrome’.
For the purpose of this study, we, therefore, interpreted
responses to this question as relating to people who know
they have these conditions, henceforth referred to as
autism. Additionally, the question distinguished autism
from learning disability (which in the UK is ssmonymous
with the international term C‘intellectual disabilities’),
learning difficulty (which in the UK is symonymous with
the international term ‘specific leaming disabality” such
as dyslexia) and mental health conditions, which are
important distinctions.

As part of the methodological preparations for Scot-
land’s Census, 2011, the General Register Office for Scot-
land commissioned Ipsos MORI Scotland o undertake
cognitive question testing of the question 20 on long-term
health conditions and disabilities. The aim was primanly
to test whether the questions were answered accurately
and willingly by respondents, and what changes might
be required to improve data quality and/or the accept-
ability of the response options. Cognitive interviewing
15 a widely used approach to critically evaluate survey
question naires.'” It enables rescarchers to modify survey
material to enhance clarty. Retrospective probing was
deemed to be the most appropnate of the different tech-
niques for the Census. The questions were tested with 102
participants with a mix of gender and age, both with and
without the health conditions and disabilities (including
people with more than one of the conditions), to ensure
accurate and willing completion, and included people
with autism, intellectual disabilities, dyslexia, dyspraxia,
speech impairment, mental health conditions (both
milder and more serious) and other long-term condi-
tions. This resulted in a redesign of the question on
autism o ‘developmental disorder, for example, autism
spectrum  disorder or Asperger’s syndrome’ in order
to accurately capture specifically the data on autism.
The questions on the other conditions tested (some of
which, from a medical perspective, can be considered
as developmental disorders) did not require any modi-
fication. Further information can be found at: htep:/ /S
www.scotlandscensus. gov.uk /documents/ research/

201 l-census-heal th-disability-questions.pdf. — hitp:/ Swww

scotlandscensus. govouk /documents /legislabon /changes-
to-gov-statemen-re portpdf

DATA ANALYSIS

We caleulated the numbers and percentages of people
with and without reported autism reporting deafness or
partial hearing loss, blindness or partial sight loss, intel
lectual disabiliies, mental health conditions, physical
disability and other condition. We compared differences
between the populations with and without reported
autism using xz tests. Within the whole population, we
then used six binary logistic regressions to calculate OR
(95% CI) of autism predicting having each of the six tvpes
of additional health conditions, adjusted for age group
and gender. We then caloulated the ORs for age group
and gender in predicting each of the six comorbidities
within the population with reported autism. All analyses
were conducted with SPSS software V.22,

PATIENT AND PUBLIC INVOLVEMENT

The question on autsm was included in Scotland’s
Census, 2011 at the behest of third sector organisations
for people with autism. This study was undertaken by the
Scottish Learning Disabiliies Observatory, which has a
specific remit for people with autism; its steering group
includes partners from the third sector organisations.
Results from this study will be disseminated for people
with autism in easy-read version via the Scottish Learming
Dizabilities Observatory website and newsletters.

RESULTS

Participant charactenstics

Scotland’s Census 2011 included records on 5 205 403
people. There were 6649,/3 746 584 (0.27%) adults aged
25+ recordedeo have autism as defined here, 4610
(69.3%) of whom were men and 2039 (30.7%) women
compared with 1 776 845 (47.5%) men and 1 963 000
(52.5%) women in the adult population without autism
(table 1}). The rate of autism was lowest in the oldest
age groups (autism may be associated with reduced life
expectancy).

Prevalence of reported comorbidities
The adult population with reported autism was signifi-
cantly more likely to have each of the additional health
conditions when compared with the population without
reported autism, with each at the pal.001 level (table 2).
Table 3 shows the OR (95% CI) of autsm predicting
cach of the six conditions: OR 3.3 (3.1 to 3.6) for deafness
or partial hearing loss, OR 8.5 (7.9 to 9.2) for blindness or
partial sight loss, OR 94.6 (89.4 to 100.0) for intellectual
disabilities, OR 86 (8.2 to 9.0) for mental health condi-
tions, DR 6.2 (5.8 to 6.6) for physical disability and OR 2.6
(2.5 to 2.8) for other condition. Table 4 shows the OR
(95% CI) of age and gender in predicting comorbidities
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25-34 years Male n=328 607 (100)
Female n=338 720 (100)

All n=632 488 (100)

1753 (0.5) 326854 (99.5)
636 (0.2) 338084 (99.8)
2389 (0.4) 664 938 (99.6)

45-54 years

Mala n=384 517 (100)
Female n=402 232 (100)
All n=786 756 (100)

Male n=353 739 (100)
Female n=506 595 (100)
All n=890 334 (100)

890 (0.2) 383627 (29.8)
arT0.1) 401 862 (99.9)
1267 (0.2) 785439 (99.8)

376 (0.1) 383363 (99.9)
322 (0.1) 506 273 (99.9)
598 (0.1) 889636 (29.9)

within the population with autism aged 25+. As one would
expect, in the whole population, older age group statis
tically predicted blindness, deafness, physical disability
and other condition, while age over 55 reduced the likeli-
hood of intellectual disabilities (presumably due to early
death), as did the 65+ age group for mental health condi-
tions. Female gender predicted blindness, mental health
conditions, physical disability and other condition, while
male gender predicted deafness and intellectual disabil-
ites. Within the population with reported autism, older
age group also statistically predicted bBlindness, deafness,
physical disability and other condition, but not intellec-
tual disabilities and mental health conditions. Contrary
to findings in the general population, female gender
predicted  all conditions within  the population with
reported aubism,

Principal findings and companson with existing literature

Comorbidity is substantially greater in adults with reported
autism than in other people; with ORs of 95 for intellec-
tual disabilities, @ for mental health conditions, 9 for deaf-
ness or partial heaning loss, 6 for physical disability, 3 for
blindness or partial sight loss and 3 for other condition.
All these conditions were common in adults with reported
autism. These findings are imponant given the gap in
evidence, as clinicians need to have heightened awareness
of potential comorbidities in order to provide suitable
investigation and management to maximise functioning
and therefore improve quality of life. Findings on hearing
and visual impairments for people with reported autism

are perhaps particularly important, given the impact of
these impairments on reciprocal communication, which
i5 also an integral underlying impairment in autism. Clin-
ical assessments of people with autism are more complex
and take longer than for the average person. Neverthe-
less, our findings have demonstrated that investment in
such assessments is necessary and important given the
much higher prevalence of comorbidities.

We found mental health conditions in 33% of all
adults with reported autism (range 23%-37% depending
on age group; 27%-37% for men and 30%—40% for
women). This high rate is lower than a previous report
of 54%,” but their sample may have been biased to a
more severcly affected/complex population given their
sampling, as shown by their lower dentification rate for
autism. We found 14% with hearing impairment (range
T%—46% depending on age group; 5%—44% for men and
11%—47% for women), and 12% with visual impairments
(range 7%-30% depending on age group; 7%-27% for
men and 10%-35% for women), notably higher than
the rates recorded in medical records reported in the
North California study (4.7% and 1.1% respectively,
though ORs were not dissimilar)” likely reflecting the
different study methodologies. In the study of 92 adults
with autism, 12% had heanng impairment and 25% visual
impairm.c:nt,” respectively, though the study was much
smaller and of hmited age range than in our study. A high
rate of intellectual disabilities in children with autism
has been described previously; we have now quantfied
the extent of this—20% (25%-32% depending on age
group; 22%-35% for men and 31 %—42% for women)—in

Foyzewska E, ot al BMJ Opan 201 B:8:e023345. doi-10.1138/bmiopen-2018-023345

A papeiold moBise|g jo ARsienun 18 §LOZ ‘G Jequeacy uo jwoowg uadoiug diy woy pepeojumod §LOZ 1equades | U0 SHEEZIFGL0Z-uadoiugiort L 0L S paysignd 1suy (usdg riyg

92



BMJ Cpen: first published as 10.1136/bmjopen-2018-023845 on 1 September 2018, Downloaded from hitp/fbmjopan. bimj.com/ on November & 2018 at University of Glasgow. Protected by

copyright

penLLOD

]
]
[}
7]
[}
]
]
L)
B

=]

(*00M) 991 BEL=N (%001 €19 026=N  (%6001) £95 9G8=N  (%6001) 885 I=N (000 LLp=N (%00 LLLE=N
uew

B0 WSOy |=maL LIS Loy, uay
(£'R) 961 55 ErEloirLe el eies (£'9Z) RED [ErEIBLE ¢z o2y Uoi IpUSo JEULG
ERVETEN]S i5°1) ongs L aes p2L)ay lasgl ool lFp 1 85 Aneesp |Eashig
LD(HpLICD
(0g) 06 22 (L'5lazrel (Lv) 22cel (p 28] P50 (o8El 99l foog ooy sy ey
=8 HIgEsIp
b0l BLRE ol 6EaL (50 peaL (') 209 fzee)Lie fe'28 16e B3 [ |
s50| BB
(970l 0ROk f50)eEal (L0) eE (=0T (@) 22 (2aatt |ened sse upu)g
ss0y Bunesy
(2°1) 288 (1) Leoe (21 ey (ga) zol (1ol ea (gl e [ErHE d/ssauEan seshog-g2
(22001) BE6 ¥99=N  (%600L) #BO BEE=N  (%00L) ¥58 9ZE=N (20001} 68BE Z=N (22001) 9E9=N (2%00L) ESLL=N
B0l uBLIom uagy =TT usLIOM uapy

(25001 GE6 622 £=N (%004 060 £96 =N (*:001) SrE8 9LL =N (22001 6r99=N (2o00L) BEOZ=N (2600 1) 0L9F=N UopUo g dnoub a by
EeL SOy uawy IgaL uaLwony uap

wsgne FoUNm wsgy

e e

Rydzawsha E, ef al BM.) Open 2018;8:a023045._ doi-10.1136bmjopen- 20 8-023045

93



BMJ Cpen: first published as 10.1136/bmjopen-2018-023%45 on 1 September 2018, Downloaded from hitp://bmjopen. bmj.com/ on November 8, 2019 at University of Glasgow. Protected by

L« 0]

;]
;]
[
=]
o
]
E
[
a
=]

copyright,
2" 1Y 0EZ s (L1l o0z802 (Z" 1Y) p20BSL ereclzie (TES) 061 irav zaL UCIHPUCS BUO
lgod zeL @l lg* 12l avasa (2'61) gmaes AN =S (parlact e zr BS 1 Aungesip s iy
LI IPUCS
() LoROr (2'glsanag (ATl 20ivt (221098 (reelazt 92l pEL ey s
=5 HIIqESIp
(20l Lige Zolestt g0l eeot D'selvre (SPE)LLL =] B M5 || U
=20| b
(06 LaLos @8] goREr (6'1) BSR0R roglzLe (2Pl L fEagd oL [Bed msaupU g
ss0f Bunesy
lr'sd) aLoses (0'g2) e2ev L (e ese L [N = [GRTa N1 el 291 [BE d/EsaLEad simsd +50
(2z001) 9g9 6ee=N (26001 €22 905=N (%001 £98 £BE=N (%001 889=N (2:001) ZZE=N (2:001) 928=N
EloL USLLIOAY, sy I=aL U LI, e

(3:004) 90£999=N (%00 852 OVE=N (3001} @k 92T=N (96001 LOL=N (36001 eE2=N (96001) #L¥=N

EloL USLLIOAY sy EoL U LLIORY ua
503 okl @1 lg'Lzlescomn (S8l EL4pL £ pelSer (eop) 2gt [L=pRs e 4 UOHIP UGS B0
ioe) g2k v o) overe i5s) ems g2 (L pzlsog iZeziont 12 cBl fugesip jeasiyy
[VIa]}T[u]i{us}
(28] ¥ELES it il veiBE (el penes loroe) agy (Lie)ork l5'5E) 9LE YUESY [EUEp
sa (1| es|p
(50 DoBE rolzeil ool egLz o LE) Low (eGElEEL (L 0E) gog [ETaS)@ U
s50| ybis
(L) L0ELL 1L vecy (B1) ESL0 iZzL) BsL (ZzL)or zuer IEHEd SsEupU g
0| Bupesy
(z'v) negze (#"E)S9SEL (oG sLLBL Lerivil (rGLies el oL |EEd SSEL R e ek po-gp
(a001) BFSRL=N (%001 298 WP=N (200L) 129 CBE=N (%:001) 1921=N (2:001) L12=N (9:001) 08B=N
EloL USLLIOAY, sy I=aL U LI, e

Rydizewska E, stal AM. Opan 2018:8:023945. doi-10.1136/bmjopen-2018-023345

94



Open access

“

Juybuidos
Ag pezensd mobse|s jo Apsienun 18 §L0Z ' Jequsacy uo jwoo g uedoiugdpy Woy pepesumeq 'gL0Z Jequeades | ue SHIEZ0-GL0Z-uedeilugigg) |0l Se peysignd 15y uedg rne

5
|
z?

Mo autism (rafersnce)

‘i‘

t

1.768 (1.721 to 1.617)

¢

7.742 (7.563 o 7.926)

g
3

:

0,883 {0678 to 0.688)

E

Blindness or partial sight loss

£
Z

B.514 (7.861 to 9.220)

25-34 (reference) -

45-54 2,335 (2.254 to 2.419)

B5+ 15.768 (15287 to 16.267)

Male (reference)

Constant

:

Mo autism (reference)

‘i‘

£

1.101 {1.050 fo 1.154)

¢

0.958 {0.910 to 1.008)

8
g

%

0,812 {0.788 fo 0.838)

Mental health condition

E

£
4

B8.505 (3.163 o 9.050)

25-34 (raference) _

|

=

Rydzewska E, ef al G Oper 2015 8:e023045 doi-10.1136 bmjopen- 2018-025045

95



Open access

‘l

5

OR (05% CI)
1.383 (1.364 to 1.403)

0.813 {0.698 to 0.926)
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Other condition

‘

E
3

2,64 (2.502 to 2.786)

25-34 (reference) -

45 54 2.830 (2.610 to 2.868)

65+ 7.671 (7.597 to 7.745)

Mala (refarence) -

Constant

0.088

a much larger study of adults. There are few other studies
with which we can draw comparisons, and we idenb-
fird none on physical disability in adults with autism
with which we could compare the high rate of 24% for
all adults aged 25+ (range 15%—45% depending on age
group; 14%—42% for men and 24%—45% for women).

A view has been expressed that autism is currently
underdiagnosed in more intellectually able females
compared with males."* We found that 34% of women
compared with only 27% of men with autism reported
accompanying  intelleciual disabiliies, so the female
population with autism was intellectually less able than
the male population with autism. Our findings may,

therefore, provide some evidence to support the view of
underdiagnosis of autism in the more intellectually able
women. Alternatively, women and men with autism may
actually be intellectually different.

We have previously reported Census findings on
comorbiditics for people with intellectual  disabili-
ties. Many conditions are related to intellectual level,
with there being a gradient across the whole 5|j:m:ad of
intelligence (not just intellectual disabilities). " Civen
the lower average intelligence we found in the antistic
women than the autistic men, one might expect more
comorbidities to be found in the women than the men.
Indeed, the women with autism had higher rates of all
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Variable
65+

OR (05% CI)
3.634 (3.022 to 4.370)

Mala [refarence) -

Constant 0.187

25-34 iraference) -

1.410 (1.224 to 1.845)

65+ 2,901 (2.433 to 2.459)

Mala (reforence) -

Constant

0.321

six comorbidities than did the men with autism; OR of
female gender predicting each of the six comorbidities
was greater for all conditions (except mental health) in
the population with autism compared with the whole
population, and indeed reversed for deafness and intel-
lectual disabilities which were more common in men in
the whole population. Alternatively, these findings could
support the view that in some cases it is the concept of
‘Autism Plus' (ie, autism co-occurring with any other
7 which ulti-
mately results in people receiving a diagnosis of autism.
While this Plus element of co-ocourring conditions is
currently often neglected in assessment, diagnosis and
intervention, in some populations, possibly including
women, it may be the mitial or pomary reason for
considering a diagnosis of antism.

Strengths and limitations

We believe this study to be unique in including the whole
populaton of a country, with a high response rate, and
systematic enquiry of everyone regarding autism and
selected long-term conditions. The results of this study

disorder has broadened in recent years; hence, our find-
ings relate to the narrower definition that was used to
diagnose autism in the past, as the study 13 one of adults
who maost likely were onginally diagnosed in childhood.
This accounts for the 0.2% identified prevalence; more
recent studies conducting  autism assessments  have
reported higher 1:|nr|:‘|.la|r|:r1cr|:.'a It 15 important to note

severe autism. Limitations may include the use of the

term developmental disorder in the Census, although the

clarification of this term provided on the Census form
included only autistic spectrum disorder and Asperger’s
syndrome, and the phrasing of the question was carefully
selected specifically to capture autism, from results of the
cognitive question testing procedure. Furthermore, this
category was distinguished from intellectual disabilities,
specific learning disability and mental health conditions,
and tested with people with all these conditions. Hence,
we consider that respondents will have replied accord-
ingly, that is, responded regarding autism. However, we
have no further means to check this on the whole popu-
lation. Furthermore, respondents reported whether or
not each person was known to have autism rather than
cach person having an assessment for autism, so some
reporting error is possible. Given the large number of
households, we are unable to state how cach houschold
reference person approached completing the Census
form, although cognitive question testing was completed
with a broad range of 70 respondents on the whole
questionnaire in advance of the Census (in addition o
the 102 respondents who completed cognitive question
testing interviews specifically on the health questions).
The Census form was also broad-brush in its questioning
rather than including detailed subquestions on each of
the six categories of health conditions. Finally, while we
describe the imputation process, we cannot state with
certainty whether or not the imputed 6% of records
contained the same, higher or lower proportion of adults
with autism, but note that this missing 6% i1s a small
proportion overall. Despite this, we believe the resulis
of this study are generalisable to other highdncome
countries, as well as filling a significant gap in existing
research on the prevalence of long-term health condi-
tions in adults with autism.

k|
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Implications for clinicians

This study advances our knowledge of comorbidities in
adults with autism, which is otherwise somewhat invis-
ible in previous studies. Adults with reported autism
have very high rates of comorbid physical disabilities
as well as mental health conditions. Hearing and visual
impairments are also very commaon, and their impact on
reciprocal communication, especially if undiagnosed
unattended, may compound core features of autism.
Clinicians require a heightened awareness of this, espe-
cially given the greater complexity of health assessments
in adults with autism compared with other people. It
is essential to have accurate information on the preva-
lence of comorbid conditions in adults with autism in
order to accurately plan for service provision and to
tackle health inequalities. Our study is large scale and
robust in design, but requires replication given the rela-
tive lack of previous studies on this topic.
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Open access Correction

Corrections: Prevalence of long-term health conditions in
adults with autism: observational study of a whole
country population

Rydzewska E, Hughes-McCormack LA, Gillberg C, f al. Prevalence of long-term health
conditions in adults with autism: observational study of a whole country population
BMJ Open 201 8:8:0023045. doi: 10,1136/ bmjopen-201 8023045,

This article was previously published with some errors.

In result section of the abstract, the percentage of deafness/ heanng loss, physical
dizability and the OR for mental health conditons are incorrect.

deafness/ hearing loss should be 14.1% instead of 17.5%

physical disability should be 24.0% instead of 30.7%

OR for mental health conditions should be OR 8.6 (953% CI B.2 to 9.1) instead of OR
8.6 (95% CI 8.2 wo 9.0).

On the prevalence of reported comorbidites section (page 3) it reads:

Table 3 shows the OR (95% CI) of autism predicting each of the six conditions: OR
3.3 (3.1 w 3.6) for deafness or partial hearing loss, OR 8.5 (7.9 to 9.2) for blindness
or partial sight loss, OF 94.6 (80.4 to 100.0) for intellectual disabilities, OR 8.6 (8.2 w
9.0} for mental health conditions, OR 6.2 (5.8 1o 6.6) for physical disability and OR 2.6
(2.5 vo 2.8) for other condition.

It should read:

Table 3 shows the OR (95% CI) of autism predicting cach of the six conditions: OR
3.3 (3.1 o 3.6) for deafness or partial heanng loss, OR 8.5 (7.9 to 9.2) for blindness
or partial sight loss, OF 94.6 (80.4 to 100.0) for intellectual disabilities, OR 8.6 (8.2 o
9.1} for mental health conditions, OR 6.2 (5.8 1o 6.6) for physical disability and OR 2.6
(2.5 to 2.8) for other condition.

On the discussion section, first sentence of the first paragraph reads:

Comorbidity is substantially greater in adults with reported autism than in other
people; with ORs of 95 for intellectual disabilities, 9 for mental health conditions, 9 for
deafness or partial hearing loss, 6 for physical disability, 3 for blindness or partal sight
loss and 3 for other condition.

It should read:

Comorbidity is substantially greater in adults with reported autism than in other
people; with ORs of 93 for intellectual disabilities, 9 for mental health conditions, 9 for
hlindness or partial sight loss, 6 for physical disability, 3 for deafness or partial hearing
loss and 3 for other condition.

On the discussion section, third sentence of the second paragraph reacds:

We found 14% with heanng impairment (range 7%—46% depending on age group:
5%—44% for men and 11%—47% for women), and 12% with visual impairments (range
TH—30% depending on age group; 7%-27% for men and 10%-35% for women),
notably higher than the rates recorded in medical records reported in the North Cali-
forma study (4.7% and L1% respectively, though ORs were not dissimilar)9 likely
reflecting the different study methodologies.
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It should read:

We found 14% with hearing impairment (range 7%—46% depending on age group;
5%—44% for men and 9%—47% for women), and 12% with visual impairments (range
T%—30% depending on age group; 7%—27% for men and 10%-35% for women),
notably higher than the rates recorded in medical records reported in the North Cali-
fornia study (4.7% and 1.1% respectively, though ORs were not dissimilar)® likely
reflecting the different study methodologies.

Omn the discussion sechion, fifth sentence of the second paragraph reads:

A high rate of intellectual disabilities in children with autsm has been described previ-
ously; we have now quantified the extent of this—20% (25%-32% depending on age
group; 22%—-35% for men and 31 %—42% for women)—in a much larger study of adul s,

It should read:

A high rate of intellectual disabilities in children with autism has been described previ-
ously; we have now quantified the extent of this—20% (23%-35% depending on age
group; 22%-35% for men and 31 %—42% for women)—in a much larger study of adults.

On the discussion section, sixth sentence of the second paragraph reads:

There are few other studies with which we can draw comparisons, and we identified
none on physical disability in adults with autism with which we could compare the

high rate of 24% for all adults aged 25+ (range 15%—45% depending on age group;
14%—42% for men and 24%—45% for women ).

It should read:

There are few other studies with which we can draw comparisons, and we identified
none on physical disability in adults with autism with which we could compare the
high rate of 24% for all adults aged 25+ (range 15%—45% depending on age group;
14%—42% for men and 24%—48% for women ).

In table 1, the total number for the gender of 25-34 years is 667 327 instead of 632 488,
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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

Deborah Kinnear, Ewelina Rydzewska, Kirsty Dunn,
Laura Anne Hughes-McCormack, Craig Melville, Angela Henderson,

Sally-Ann Cooper

ABSTRACT

Dbjectives To determine the relative extent that autism
and infellectual disabilifies are independently associated
with poor mental and general health, in children and
adults.

Design Cross-sectional study. For Scotland’s population,
logistic regressions investigated odds of intelleciual
disabilities and autism predicting mental health
conditions, and poor general heafth, adjusted for age and
gender.

Participants 1543 819 children/youth aped 0-24 years.
and 3746584 adults aged more than 25 years, of whom
92061 548 319 children/youth had intellectual disabilities
{0.6%), 25 0631 548 19 children/youth had autism
{1.6%;); and 16 053/2 746 584 adults had infellectual
dizabiliies {0.5%), 6649/3 746 584 adults had aufism
{0.2%). These figures are based on sefi-report.

Main outcome measures Self-reporied general health
stafus and mental health.

Results In children/youth, intellectsal disabilities (0R
7.04, 95% Cl 6.30 to 7.87) and autism (OR 25.08, 95%

Cl Z3.08 to 27.22) both independently predicted mental
heafth condifions. In adults, intellectual disabilities (2R
3.50, 95% Cl 3.20 to 3.84) and autism (OR 5.30, 95% Cl
4.80 to 5.85) both independently predicted mental health
conditions. In childrenyouth, intellectual disabilities (OR
18.34, 85% CI 17.17 to 19.58) and autism (OR .40, 05%
I £.02 to 3.80) both independently predicted poor general
heafth. In adults, intellectua disabilities (OR 7.54, 95% C
7.02 o 810 and autism (OR 4.46, 85% Cl 4.06 to 4.80)
both independently predicted poor peneral health.
Conclusions Both infellectual disabilifies and autism
independently predict poor health, intellectual disabilities
mare g0 for general healtth and autism more so for
mental health. Intellectual disabilities and autism are

not uncommen, and due to their associated poor health,
sufficient services/supports are needed. This is not just
due fo coexistence of these conditions or just to hasing
intellectual disabilities, as the populafion with aufism

is independently associated with substantial health
inequalities compared with the general population, across
the entire life course.

» This large study is the first study fo have reporied on
the exient to which autism and intellectual disabili-
and general health, in children and adults.

» The study comprises a whole couniry population,
with high participation rate (24%), and the conditions
were systematically enquired about on everyone.

» Alimitation is that conditions were sefifproxy reports
rather than in-depth diagnostic assessments.

INTRODUGTION

Both intellectual disabilities and autism occour
not uncommaonly in children and adults, and
can co-occur. Children and adulis with intel
lectual disabilities have notably poorer mental
and general health than other pcc»plt.l'd
This has also been reported for autistic chil-
dren and adults,™ although the quantity of
research is limited, particularly with regard to
adults. The extent of co-occurrence of intel-
lectual disabilities in autistic people used Lo
be considered to be as high as 50%-70% '
although more recent reports suggest that
it may be lower, though still considerable, at
about 20%." ! This may in part relate to the
broadening of critena for the autism spec-
trum to include ‘milder” autism and greater
awareness about autism in children and young
people in recent years, as it is well established
that autism prevalence is higher in people
with more severe intellectual disabilities and
vice versa.'”" Autism is generally considered
to be associated with poor mental health.
However, 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-ocourning autism and
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intellectual disabilities, compared with agegender-Down
syndrome level of abili-matched adults with intellec-
tual disabilities but no autism." As intellectual disabili-
ties and autism have tended to be studied separately, the
relative extent to which being autistic, or having intel-
lectual disabilities, accounts for their poor population
health is not clear. This is important to understand, given
the frequent cooccurrence of these conditions, and 1s
important to understand in both child and adult popula-
tions, given the more recent change in co-ccourrence due
to higher frequency of diagnosis of autism.

The aim of this paper s to study the extent to which
autism and intellectual disabilities are independently
associated with poor mental and general health, in chil-
dren and adults.

METHOD

Strengthening the Reporting of Observational Studies in
Epidemiology guidelines

The Strengthening the Reporting of Observational
Studies in Epidemiology checklist for crosssectional
studies was adhered to.

Census process and vanables

Scotland has performed a national Census every 10 years
since 1841, the most recent being Scotland’s Census,
2011. Information was collected on every resident in Scot-
land on the Census date, 27 March 2011. This included
people in private households and also people in commu-
nity residences (such as care homes, prisons and student
halls of residence). In private households (typically family
households), one person was responsible for completing
the Census details for all the household’s residents; for
communal establishments, the manager was responsible
for providing the information. It is a legal requirement
in the UK to complete the Census. Fallure to provide
information or for providing false information attracted
a fine of up to £1000. Non-responses were followed up
by the Census team and help provided. These factors
accounted for the high response rate; Scotland'’s Census
2011 achieved a 94% response rate.' The Census team
adjusted for the 6% non-response rate wsing a Census
Coverage Survey to estimate numbers and character-
istics. The Census Coverage Survey included around
40000 households; the records from it were matched
with Census records, with all individuals deterministically
matched to check for duplicates. Individuals estimated to
be missing from the Census were then imputed, using a
subset of charactenstics from real individuals, including
health information. This edit and imputation method-
ology was adapted from the Office for National Statistics
rigorous and svstematic guidelines, available at: htep://
webarchive.nationalarchives.govouk /201601 08193745 7
http:/ Swww.ons. gov.uk /ons/guide-method / method-
quality/ survey-methodology-bulletin/ smb-69 / index.
himl and further details on the Census population esti-
mates are available at: hitp://www.scotlandscensus. gov.

uk/documents/ censusresults/ release L b/ rell bmethod-
ology. pdf

Full details of the methodology and other back-
ground information on Scotland’s Census, 2011 are
available at: http:/ Swww.scotlandscensus. goviak,/
supporting-information.

The Census included questions on demography, long-
term conditions and on general health.

The question on long-term conditions enguired:

‘Do vou have any of the following conditions, which
have lasted, or are expected to last, at least 12 months?
Tick all that apply:

» Deafness or partial heanng loss.

Blindness or partial sight loss.

Learning disability (eg, Down's syndrome).

Learning difficulty (eg, dyslexia)

Developmental  disorder  (eg,  autistic

disorder or Asperger’s syndrome).

Physical disability.

Mental health condition.

Long-term illness, disease or condition.

Other condition, please write in

- free-text space was then provided for conditions to
be listed.

» Mo condition’.

The question on general health enquired:

‘How is your health in general?
> Very good.
e Cood.
> Fair
L3
L3

LA A

spectrum

¥F¥YVY¥Yw

Bad.
Very bad'.

The terminology used in both these guestions was
specifically  investigated  prior to  implementation  of
data collection. The General Register Office for Scot-
land commissioned Ipsos MORI Scotland to undertake
cognitive question testing, to determine whether the
questions were answered accurately and willingly by
respondents, and what changes if any might be required
to improve data quality and/or the acceptability of the
response options. Cognitive interviewing is a widely used
approach to critically evaluate survey qutstinnnair:s.]" It
tests the way respondents understand, mentally process
and respond to survey materials. It enables researchers to
modify survey material to enhance clanty. Retrospective
probing was deemed to be the most appropriate of the
different techniques available. It involved the interviewer
presenting the question, the respondent answering it,
and the interviewer then probing for specific information
relevant to the question or to the specific answer given
(eg, What does this question mean in your own words?).
This research was undertaken with 102 participants with a
mix of gender and age, both with and without the health
conditions and disabilities (including people with more
than one of the conditions). This included people with
autism, intellectual disabilities, dyslexia, dyspraxia, speech
impairment, mental health conditions (both milder and
more serious) and other long-term conditions. The
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results found that the question on general health status
functioned well and did not need amendment, as did the
questions on long-term conditions, including intellec-
tual disabilities and mental health condition, while the
question on aatism was redesigned to that listed above
in order to more accurately capture the data specifically
on aubism. Additonally, the response ‘no’ was amended
to ‘no condition’. The other questions did not require
any modification. Further information can be found
ETH hittp:/ /wwwscotlandscensus.govouk /documents,;
research,/ 201 1-census-health-disability-questions. pdf
http:/ Swww.scotlandscensus.govauk S documents/legisla-
tion /changes-to-gov-statemen treport. pdf

In Scotland, the term ‘learning disability” is synomymous
with the international term ‘intellectual disabilities”."®'"

For 26% of the Census returns, information on long-
term conditions was not completed. The Census team
assumed the most plausible explanation was that the
person had ne long-term condition but did not sce the
‘No condition’ check box at the end of the question.
They, thus, recorded them to have none of the long-term
conditions.

Data analysis

First. frequency datawere generated. Next, we used logistic
regressions to caloulate the OFs with 957% Cls of aubsm,
intellectual disabilities, age and gender in predicting (1)
having a mental health condition and (2) poor general
health. We dichotomised the general health status van-
able to good health (very good or good health) or poor
health (fair, bad, or very bad health). The gender vanable
was binary, the reference group was male. We conducted
the analyses separately for children and young people
{aged 0-24 years) and adults (aged 25+ years). This was
because in Scotland’s Census, 2011, the prevalence of
autism is higher in the children and young people than
in the adults, most likely due to widening out of the diag-
nostic criteria and greater awareness of autism in recent
decades. Hence the adults with antism are more likely to
be on the more severely affected range of the antism spec-
trum. For the children and young people, the reference
group was aged (-15 vears (childhood), given the physio-
logical changes and changing life experiences that ocour
in adolescence/ transition compared with younger chil-
dren, which may have a bearing on general and mental
health. The adults were grouped into 10year age bands,
with the reference group being aged 25-34 vears. We then
conducted a second round of the regressions, including
the interaction terms age x intellectual disabilities and
age x autism. This was because the influence of age on
mental health and general health is likely to differ in
people with intellectual disabilites and possibly in people
with autism to that seen in other people. All analyses were
conducted with SPSS software V.22,

Patient and public involvement
The question on intellectual disabilities and autism was

included in Scotland’s Census, 2011 at the behest of third

sector organisations for people with intellectual disabili-
ties and autism. This study was undertaken by the Scottish
Learning Disabilities Ohservatory, which has a specific
remit for people with intellectual disabilities and autism;
its steering group includes partners from the third sector
organizations. Results from this study will be disserminated
for people with intellectual disabilities and autism in easy-
read version via the Scottish Learning Disabilities Ohser
vatory website and newsletters.

RESULTS

Scotland's Census, 2011, includes records on 5295 403
people aged more than 0-75 years, of whom 1548819
(20.2%) were children and young people, and 3 746 584
(7T0.8%) were adults aged 25 years and over. OF the chil-
dren and young people, 9396 (0.6%) reported having
intellectual  disabilities and 25063 (1.6%) reported
having autism. Of the adults aged 25 vears and over,
16953 (0.5%) reported having intellectual disabilities
and 6649 (0.2%) reported having autism. OF the children
and young people with intellectual disabilities, 3756,/ 9396
(40.0%) additionally had autism, and of the adults aged
25 years and over with intellectual disabilities, 1953/ 16
953 (11.5%) additionally had autism. Of the children
and young people with autism, 3756,256 063 (15.0%)
additionally had intellectual disabilities, and of the adults
aged 25 :.rt:'u's and over with autism, 1953 /6649 (20.4%)
additionally had intellectual disabilities.

538/5640 (9.5%) of the children and young people
with intellectual disabilities but no autism had a mental
health condition, and 3383,/15 000 (22.6%) of the adulis
with intellectual disabilities but no autism had a mental
health condition. A total of 1601/21 307 (7.5%) of the
children and voung people with autism but no intel
lectual disabilities had a mental health condition, and
15314/4696 (28.0%) of adults with autism but no intel
lectual disabilities had a mental health condition. A total
of 15 829/1 518 116 (1.0%) of the children and young
people with neither condition had a mental health condi-
tion, and 208 408/3 724 035 (5.6%) of the adults with
neither condition had a mental health condition.

Table 1 presents the OR (95% CI) of intellectual disabili-
tics, autism, age and gender in predicting a mental health
condition in the children and young people. It presents
the resulis of two regressions, the second one including
the interaction terms. Both intellectual disabilites (OR
7.0, 95% CI 6.3 to 7.9)and autism (OR 25.1, 95% CI 23.0
o 27.3) independently increased the odds of having
a mental health condition, more so for autism. Mental
health conditions were also predicted by female gender
(OR 1.5, 95% CI 1.4 to 1.5) and being a young person
rather than a child (OR 105, 95% CI 10.1 to 11.0}.

In adults (table 2), a similar pattern was seen with
both intellectual disabilities (OR 3.5, 95% CI 3.2 to 3.8)
and autisrm (OR 53, 95% CI 4.8 to 5.9) independently
predicting a mental health conditon, as did female
gender (OR 1.3, 95% CI L2 w 1.3). All age groups had
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Regression 2 (including
Regression 1 interaction terms)
Variable OR 95%Cl OR 95%Cl

Gender Male {ref) - -
Female 1.40 145t01.54  1.48 14410153

Intellectual disabilties Mo intellectual disabilities (ref] — -
Intellectual disabilities 5.85 54410 6.29 704 6.30to 7.87

Age x autism =15 (ref) - -
1824 - 024 0.21 to 0.25

Regression 2 (including
Regression 1 interaction terms)
Variable OR 95% Cl OR 95% Cl

Gendar Mala (ref) - -
Famale 1.25 1.24t01.26 1.25 1.24t01.26

Intellectual disabilities Mo intellectual disabilities (ref) -
Intellectual disabilities 4.42 476to459 3.50 3.20103.84

Aga x autism 2534 raf) - -
544 - 1.03 0.60 to 1.19
45 54 - 0.04 0.80 to 1.10
55-64 - 1.02 0.84 to 1.25
B85+ - 1.18 0.97 to 1.44
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