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ABBREVIATION

NCD Nonrcommunicable disease

AIM To examine the risk, burden, and management ofcoammunicable diseases (NCDs)
among people with cerebral palsy (CP).

METHOD Databasesdvid MEDLINE, EmbaseOvid, CINAHL Plug were systematically
searchedip to August 2017. Data on the prevalence of risk factors for, and the burden and
management otardiovascular diseases, diabetes, cancers, and respiratory diseases were
extracted.

RESUL T S Thirty=six studieghatexaminedhe prevalence of risk factors among people with
CP were identified. There was inconsistent evidence that people with CP had higher
prevalence of metabolic risk factors such as hypertensyperlipidaemia, and obesity, but
strong evidenee that they paipated in low levels of physical activitgpmpared witrthe

people without CP. Seven studies reported on the burde@D& Adults with CP haé

higher risk of NCDs, including stroke, chronic obstructive pulmonary disease, and ottier hea
conditions, and death due to NCDs, including cancérsnic obstructive pulmonary disease
stroke,and ischaemic heart diseasempared with the general population. Only one study
reported on the management of NCD, specifically the uptake of breast cancer screening
among women

INTERPRETATION The burden of NCDs is higher among adults withcGmpared with

the general'populatiofrurther research is required to determine the prevalence of metabolic

risk factorssand‘management of NCDs among people with CP.
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[Boxed text to appear on page 2]

What this paper adds

e Adultswwith cerebral pals¢CP) have arincreased risk of nenommunicable diseases
(NCDs)and.increased risk of death because of NCDs.

e Evideneces.inconsistenabout theelevated prevalence of metabolic risk factors for
NCDs.

e Evidencas consistenthat people witfCP participate in reducephysical activity.

e Only one study reported on management of NCD among people with CP.

e Availablesevidence suggests peopleth CP are less likely to receive preventive

medicine:

[Main text]
Cerebral'palsy (CP) is a developmental disorder that results framjuayto the developing
fetal or infant”brairt. Diagnosis of CP is typically made between 12 and 24 months using a
combination of standaizkd motor assessments, neuroimagiagd a medical historyCPis
the most common cause of childhood physical disability with a prevalence of 1.5 to 3.8 per
1000 live births in Europe, Austrajiand the U8.%" The causal pathway to CP is not well
understood but risk factors include lowthiweight, placental abnormalities, birth asphyxia,
neonatal infections, emergency Caesarean delfvempternal obesity;° and low socie
economic.Statu¥. Recent evidence suggests that a significant proportion of cases have a
genetic componeht'? and those with a family history of CP have increased risk of*CP.
Regardless of thaetiology the hallmarkfeaturesof CP are abnormal fine and gross motor
functioning®

Substantial reductions mortality ratesamong children with CP have been observed
over the past decades, wittpstchildren expected to survive to adulthddd® Increases in
life expectancyhave also been observed among adolescents and adults with CP who are
unable to selfeed,and this aligs with improvements observed in the general populdtion.

However life expectancyamong adults with CP who sdffed has not improved at the same
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rate as life expectancy in the general populativer the past three decad@dhe cause of
this widening gp in life expectancy betweedults with CP and the general population is not
well understoodlt is clear howeverthat mobility status and particularly the maintenance of
independent mobility into middle ageestrongly predictive of survivaf’

Over~the" past three decades there has been a substantial shift in disease burden
worldwide from €éommunicable to nesommunicable diseas€@dCDs)!® NCDs now account
for nearly two'thifds of deaths worldwid®. The leading causes of death dueNtBDs are
cardiovaseular diseases, cancers, respiratory diseases including asthma and chronic
obstructive_pulmonary disease, and diabetes. In total, these four types sé diseaunt for
82% ofNCD.deaths?

Therunderlying causes d&fCDs are shared and modifle risk factors: tobacco use,
unhealthy diet,“physical inactiviand excessintake of alcohot®?! These four modifiable
risk factors contribute to metabolic risk factors MEDs including overweight and obesity,
high blood_pressure, hyperlipidaemiand hyperglycaemi&?® Leading risk factors for
NCDs in the UK are tobacco smoking, high blood pressure, high body mass (Bhi),
alcohol consumption, hyperlipidaemiand hyperglycaemid. However the combination of
physical inactivity, high BMland unhealthy dieteepresentshe largestoverall contributor to
diseaselbufder Physical inactivity accounts for 3rillion deathsand overweight and
obesity accounts for 3.4 million deaths worldwisler year® In 2006-2007,the cost to the
UK’s National Health Service related to poor diet vwasmated to b&5.8billion, physical
inactivity was £0.9illion, smoking was £3.Billion, alcohol was £3.8Billion, and obesity
was £5.10illion* Of importance, there is a robust interrelationship between physical
inactivity, unhealthy dietary practices, and obesitys it is difficult to unravel the direction
of association between thegdactors and the progression of and burden attributed to
preventableNCD.

The management oNCDs worldwide should focus on reduction of risk factors
through primary: preventioft Primary prevention includesargeting reductions itobacco
smokingandaleohol consumption, and promdaiihealthy diets angarticipaton in physical
activity.** _As§econd priority for prevention dfiCDs is opportunistic screening of adults
attending pfimary healttare facilities* Screening of adults at risk for cardiovascular disease
followed by a multifactorial lifestyle intervention consisting ofdividual and grougbased
counselling can improve lorAgrm alcohol habitsas well asghe adoption of dealthydiet
and physical etivity.*** The World Health Orgaméation endorsesotal disease risk rather

than risk management of single facs¢oito allow early detection and more cedtective
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management ofNCDs'®** Timely treatment ofNCDs through univers& availabk,
affordable, and higlgruality drugs is also a priority, as it can redd@D deaths and may be
costeffective by reducing the need for more expensive treatment as disease prégresses.

Although CP is considered a nprnogressive disorder, in that tigury to the brain
does not'progressith time, adults with CP experience increagepain, fatigue, and chronic
musculoskéletaliconditions with afe® At least a quarter of adults with CP also experience
declines in“mobility by the ageof 40years’®** It has been proposed that a model of
worseninggmobility in young adulthood, accelerated loss of muscle mass, muscle weaknes
and fatigue,, progression of motor dysfunctiand reduced participation in physical activity
exists among_people with CPThe consequence of this negative cycle of events may be an
increased fisk '@NCDs and multimorbidity**** Additionally, people with physical ra
intellectual “disabilities may bkess knowledgeable about modifiable risk factorsN@Ds,
andtherefordessilikely to participate ihealthscreening servicdsr thesedisease$>*°

The _aim of this review was texamine the riskburden,and management tCDs
among people with CP. The review focused on the four leading causes of deatiN@QIz to
cardiowascular.diseases, cancers, chronic respiratory diseaskediabete®’

The specific' objectivesvere to examine(1) the prevalence of risk factors foNCDs

among ‘people with CP(2) the burden ofNCDs among people with GPand (3) the
management.alCDsamong people with CP.

METHOD,

Inclusion criteria

Full reports of original research published in English that aligned with the iwbgdf the
review were Included. No restrictions were placed on the type of study included in @ve. revi
Participantswere people with CP of any age, any type of @®d any functional ability.
Studies that.included people with CP as a subgroup and reported results fompgoQlEe
separately"wereincluded.

Sear ch strategy

All available"years of the following databasesre searcheftom inception toAugust 2017:
Ovid MEDLINE (1946 to Augustveek 1,2017) Embase Ovid (1974 to Augu$ith, 2017)
CINAHL Plus (Cumulative Index to Nursing and Allied Health Literature; 193&ugust

13th, 2017)The reference lists of eligible studies were also searched.
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Search terms

The full search strategy for each database is reportéppendix S1(online supporting
information) Terms relating to CP (e.g. cerebral palsy, hemiplegia, spastic, atd&iDs

(e.g. cardiovasculadisease, diabetes, respiratory disease, camoedifiable and metabolic

risk factors=(eig. physical activity, smoking, blood pressure), burden (e.g. incidence,
prevalence, mortality), and management (e.g. screening, treatment) wedkedna the

searchstrategy.

Data collection,and analysis

Titles and abstracts of search results were screearet studies that did not meet the
inclusion criteriaywere excluded. If a studgened to meet the inclusion criteria or if there

was any doubaboutthe inclusim of the studythe full text of the article was retrieveldata

were extracted 'on participant characteristics (age, sex, ambulatory status, presence of
intellectual _disability) prevalence of risk factors among people with CP and comparative
valuesin people without CRf reported measures of burden of NGamong people with CP

and comparativeé values in people without CP if providadluding prevalenceryisk, and

rates, measures.of management of NCamong people with CP and comparative values in
people without CP if provideduch as prevalena® incidence of screening.

RESULTS

A summary of the number of records identified in each databgsesentedrablel. The
search of databases identified B2 records. An additional 13 records were identified from
reviewing reference list#After removal of duplicate records, @47 records were screened
by title and_abstract. Of these, 686 records were exclude&eventy-nindull-text articles
were obtained and reviewed. A furthigro full-text articles could not be obtainatespite
contactinglithe authaf$*® Thirty-five reports were excluded after review of thel-text
article for the=following reasonghey werenot applicable to any of the objectives of the
review (1=16)*** theydid not report results for people with CP separately wtiersewith

CP were_asstibgroup of the sampie&)*>***>7% theydid not include people with Cér did

71—

not statewhétherpeople with CP were includgd=8)""""2 they werenot an original research

report =2)""%% andtherewas a second report of a study already included)®* Overall

44 reports werericluded in the review (FidL).

Risk of NCDs among people with CP
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The seech of the literature yielded8 reports of risk factors foNCDs among people with
CP. All were crossectional studiesA summary of each study is presentedTible SI
(online supporting information)The number of people with CP included in each study
ranged froneight t01397, although most studies=4) includediewer thanl00 people with

CP. Mostsstudiesincluded females and males with @Qi=37). Twentytwo studies included
children aged up to 18ews, one study included children aged up to 19 years, one study
included children"aged up to 2@4gs, two studies included young adults aged 16 toexisy

and 12 studies included adults aged é&yand above.

Metabolic risk factors
Only five studies reported the prevalence of hypertension in people with CP. The prevalence
of hypertensive blood pressure values among adults with CP was 20.0% in,ife2aribo
in the Netherland® and 30.0% in the US® The prevalence of prehypertension and
hypertension was 50% among adults with CP in tha1¥&nd 10.5% among children with
CP in Ireland® Only, threestudies provided comparative values in the general population;
one reportedhatthe prevalence of hypertension was lower among adults witfa@Btwo
reportecthat it was highef*®

Four studies reported the prevalence of hyperlipidaemia among adults with CP, but
only one compared the prevalenedgth the general population. The prevalence of
hyperlipidaémia ranged fron®®to 30.9%"*%88 Adults with CP had a lower prevalence of
hyperlipidaemiacompared witlthe general populatidfi. Two studies reported the prevalence
of hyperglycaemia among adults with CP &6 &nd 5.7%espectively, but neither compared
this withthe prevalence in the general populaftof.

Seventeerstudies conducted in 13 countries reported the prevalence of overweight
and obesity according to BMI among people with G&eBof theseincluded adulty&-848-
8 and 10ihcludéd childrel?>*®" There was large variation in the prevalence of obesity
reported 7!8%-41.4% in adults an8.3%-18.2% in childrej Only 10 studies compared the
prevalence=of=0besity among people with @Pthe prevalenceeportedin the general
populationsMost studies reported that the prevalence of obesity was lower aoidgen
and adultswith, CP3288788.90%.9 githough two reported that the prevalence was higher
among children with C Two studies that directly compared the prevalence of obesity
among adults with CRvith that in a reference group of people without CP found that the

prevalence of obesity was higher among adults witf*€p.
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The prevalence of central obesifs indicated by waist circumferencanged from
24%t0 36.4%>%% The onlystudy that comparecdentral obesityvith a reference group of

people without CP found that the prevalence was sifffilar.

M odifiable behavioural risk factors
A low prevalence of smoking (2%) and alcohol consumption (288&6) reporteddmong 63
women with"CP™ifi thdJSA.>> However, a larger study reported that the prevalence of
smoking among adults with CP was comparable to the general US population (19.7% vs
20.49%.%* This,was similar tothat reported among Dutch adults with CP (20.9%6)
Approximately 49% of Dutch adults with CP reported consuming alcohol, which was lower
than the gehefahpopulatiéh.

Twenty-two studies assessed participation in physical actaityong people with
Cp 3 B9M%LE mastof which (54.5%) only included people who walked independently with
or without a walking aid™*®*1* There was consistdptstrongevidence that people with
CP patrticipated in less physical activity and spent more time in seddsghayviour than
people without-CP throughout the lifesgar,®10L1BAB1BIOINABIBIE The nymber of
children with '€P' who met guidelinesrfime spent in physical activity varied significantly
between stidies! from 7% to 9496121010710 gome of this variation may be explained by
the different.methods used to measure physical activity and the different guidelines that
childreris activity levels wereompared withWhen directlycompared withchildren having
typical development, two out of three studies reported that a lower percentagédanchi
with CP met guideline%:*®**® Similarly, fewer adults with CP matublished physical
activity guidelinesompared withadults without CP (24.4% vs 53.798).

Burden of NCD among people with CP
Seven studiessportingon the burden dNCDsamong people with CRere identified(Table
I1): three crossectional studié§®*? and four cohort studi€s®**%*?! Three examined the
risk of NCDs*:24® and four examined the risk of death dueNt®Ds among people with
Ccp7 M2l gample sizeranged from 341 to 4882 people with CPAIl studies included
females and wmales; three included adults BAff*° and four included adults and
Childrenil_l7,118,120,121

All studies reporting on the risk ®CDs found an increased risk among adults with
CP. A cohort study of 1975 adults wiiP and 9875 agend sexmatched adults without CP

from Taiwan found strong evidence that adults with CP had an increased risk of
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cerebrovascular disease (hazard ratio 2.17, 95% confidence interval [CH2.8594
p<0.001)** Similarly, a crosssectionalsurvey of adults with CP in tHéSA found that they
had greater odds of cerebrovascular disease, hypertension, emphysema, asihather
heart conditioncompared withadults without CP (odds ratios ranged from 1[82% CI
1.04—1.67]forhypertension, to 2.0@5% CI 1.39-2.97]for emphysemaj* The prevalence
of multimorbidity (i.e. the presence of at least two chronic conditions) among adults with CP
in theUSA'wasfotind to be 57.8%"

Therewas mixed evidenceaboutthe risk of death due tNCDs among adults with
CP. A descriptive crossectional study conducted in France found that the percentage of
deaths due,to_respiratory diseases was higher among adults wibutGRe percentage of
deaths dug’to’diseases of the circulatory system and neoplasms was'|@iveilarly, in a
cohort study of 341 adults with CP in Londam higher percentage of deaths due to
respiratory diseasesasreportedamong young adults with Gédmpared witradults without
CP!® This_difference did not exist between older adults with and without'&/Fhe
percentage, of deaths due to diseases of the circulatory system and neoplasms was similar
between adults:With CP and the general populdfion.

In contrast, two cohort studies of over 40 000 pewjitle CP in theUSA reported that
they had an increased risk of death due to all cancemsipared withthe general
population'?®t2-Specifically, people with CP had increased risk of death due to breast
cancer, oesophageal cancer, colon cancer, liver cancer, bladder cancer, and brain cancer, but
reduced risk of death due to lung cané&t? The studies found conflicting evidenakout

112 also

an increased risk of death due to cancer of the genitourinary dfg&iStrausst a
reported that adults with CP had at leagtvafold increased risk of death due to chronic
obstructive_pulmonary disease, ischaemic heart disease, cerebrovascular disease, and other
heart diseasespmpared with the general population.

Only.two Studiegexamined differences in the burden of NCDs atitg to severity of
disability.***2=Ambulatory men with CP (i.e. Gross Motor Function Classification System
[GMFCS] levels HIl) had a higher prevalence of detlescompared withnon-ambulatory
men (i.e. GMFCS levels IdndV) and ambulatory women with Giada higher prevalence
of stroke compared withon-ambulatory womef* However, norambulatory adults with CP
had a higher prevalence of muitirbidity compared withambulatory adult8* When
examining causes of death among adults with &Fausset al*?* defined severe CP aa
condition so substantial that it is exceedingly difficult to find an appropriate placéonéiné

client and/or constant care/supervisismequired. Althoughin this studypeople with severe

This article is protected by copyright. All rights reserved



CP of all ages had a greater risk of death duehtonic obstructive pulmonary disease
compared withpeople with norsevere CP# the differences in risk of death due to other
NCDs wereage dependenf' The risk of death due to cancers, ischaemic heart diseasks
other heart diseases was higher among people with sevetp @Pthe age 0b4 years
compared withpeople without severe Céf the same age, but the riglkas similar between
people with and without severe @#o wereolderthan 54 yearsTherisk of death due to
stroke was higher among people with severe CP ade®4 years analder thans54 years,
comparedwwithpeople without severe CBut was similabetweenpeople with and without

severe CP aged 35 to 54 years.

M anagement of NCD among people with CP

One study investigated the managemenNGDs among people with CP, and includéd
women withintellectual disabiliy only (Table Il). Only 15% of women with CP had received
a screening fobreast cancen their life? Moreover, women with CP were 73% (95%
43-87%) less likely tohavereceivel a mammography screening compared witimen with

other causes.of.ihtellectual disabilify.

DISCUSSION

In summary, people with C&eat increased risk dICDs which may be a direct resusf
reduced participation in physical activity and screening progresil here igmixed evidence
that people with CP haveéncreased prevalence of metabolic risk factors such as
hyperlipidaemia and obesity.

This review highlights theconsistent evidencéhat people with CP participate in
reduced levels of physical adgty throughout their lifespan. Theausallink betweenlack of
physical activity, metabolicisk factors and NCDssuggestghat people with CP may st
increased.risk. ONCDs as a result othronic inactivity. Conversely the few studies that
investigated-the prevalencemetabolic risk factors among adults with &portedsimilar or
lower prevalenceof risk factors compared withthe general populationThese studies,
however, mostlyncluded small numbsrof relatively young adults, and therefore potentially
do not give arepresentative depiction of the prevalence of metabolic risk fiactbes CP
population.

While the prevalence obverweight and obesity was the most widely reported
metabolic risk factqrthere was large variation in the prevalence reported between studies.

This maypartly be because studies used different methods to classify overweight and obesity
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according to BMI in children, such as the International Obesity Task Force &vdHd
Health Organizatiorcut-offs.*? Additionally, prevalenceof obesity was reportedacross
several countries,which may explain variation. Although many studies reported a lower
prevalence of obesity among people with &Pnpared witithe general populatio®BMI is

not sensitivestordetect excessdy fat in people with CP* Adults with impaired mobility
with high body fat may be misclassified as normal weight, resulting in metatséditactors

not being ideftified® Further, height is difficult to ascertain in people with CP, particularly
among these in GMFCS levels IV andbécause ofower limb contractures and reduced
standing balangenaking BMI potentially unfeasible asses# the clinic.Indeed, measures

of central ‘adiposity are better predictors of metabolic risk factors than BMI among people
with CP®#%and'thus anore accurate and feasilitelicator of increased risk of NCDs.

Despite identifing an increased risk diCDs among adults with CRhis reviewalso
highlights thelack of epidemiological data on the risk €Dsin this populationworldwide.
Only two studiesso far havedirectly compared the risk dNCDs between adults with and
without CP. Of these, ormnly investigated the risk of strok&andone was a crossectional
study using.selfeported presence of disease as the outfd@inilarly, only four studies
have reported.the incidence of death duBl@Dsamong adults with CBompared withthe
generalfpopulationwith conflicting results Althoughtwo large cohort studiesonducted in
the USA did._identify an increased risk of death due to cancers, cardiovascular diseabes
chronic respiratory diseas&8'? two smallerstudies did not repog difference in the riskf
death due td\CDsbetween people with and without £P**° Additionally, only two studies
examined the burden of NCDs according to disability severtgse studies used different
categorizéions of disability severity and therefore the results are not comparable. However,
the results of both studies suggest that the burden may differ according tatdisatérity,
with more‘severe disability not necessarily indicating a higher risk of NTDsability
severity as.a. predictor of the risk of NCBhould be examined further todaefficient
identificationrofiadults with CP most at risk.

Thereis=a dearth of literature on preventive medicine for adults with CP. Only one
study examined the upa of screening, specifically breast cansereening, among women
with CP and*feund a very low rat€hildren and adults with disabilities including CP have
consistently higher healtbare $e including more visits to clinicians, more prescriptions
dispensedmore hospitatations, particularly elective and medical admissions, longer length
of stay and higher numberof procedures per admissioh'®'# Despitethis increased se

peoplewith disabilities report difficulties accessing needed (&r®ver 20% of children
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with CP report unmetherapy service needs? and alults with CP reporhaving inadequate
access to the coordinated services that they received as children when they experience chronic
health conditionsduring middle age'® These difficulties with accessing health care may
contribute to the higher incidence of NCsthis population, which may be prevented if
metabolierrisk=factors such as hyperlipidaemire identified and treated eaffy***Indeed,
McPhee et aldemonstrated that age was significantly associated with decreased endothelial
function and"artéfial stiffness in CP, independent of central adiposity and gnetilits'*

While thisreviewindicates that chronic physical conditions are prevalent among people with
CP, a recent review also highlighted tngh prevalence of mental health conditions among
young people with CP*? Given an increasing prevalence oEP, owing in part tothe
reduction ift ¢hildhood mortalif}?** there ismountingevidencefor the need to approach
health care delivery for persons with CP within the context of a-ddarse health

development modéf

Limitations

Although manystudiesinvestigatingrisk factors forNCDs were identified mostincluded a
small number.of participants, making it difficult to geneathe findings to the wider CP
population. Additionally, many studies did not directly compare the prevalence ofaisksfa
between people with and without CP. Although some stugliegidedinformation on the
prevalence ofrisk factors in the general populatjoih is possible that any differences
observed may have beelne to confoundindactors Similarly, threestudies reporting the
burden of NCD in people with CP only reported descriptive statistics and did not directly
compare the burden between people with and without CP adjusting for potential
confounder$.*"* Further, at a reviedevel, we were unable to obtain full texts two
articles and therefore manpt have includedome relevant data.

Epidemiology and surveillance programmes are a key component to prevention of
NCDs worldwide; asthey provide essential data to identégdtrack highrisk populations,
inform targetedsolutions and monitor trendsf health across the lifespafl This review
highlights.the need for further epidemiological research on the ri®lC@lis among adults
with CP. Further research islso required to understand current health promotion and
screening practices for people with @®ridwide. Understanding thse areas, and the
barrierspeople with CP experiende accessingntegrated health servicesroughoutther

lifespan, are key to identifying ways to reduce the risk@Dsin this population.
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Tablel: Search results obtained from each database

Database Search date Database date  Number of Number of recordafter
range records removal of duplicates
Ovid MEDEINE  August 13th, 1946 to August 34 815 21150
2017 week 1, 2017
Embase Ovid August 13th, 1974 to August 74 375 44 286
2017 11th, 2017
CINHALPlus August 13th, 1937 to August 6992 5964
2017 13th, 2017

Tablell: Summary of studies reporting on burden and management alomemunicable diseases

Burden of norcommunicable diseases

Reference Country of Study design Sample  Description of participants Summary of results
origin size
Cremeret al* USA Crosssectional 435 Females (53.8%) 25.7% OB(according tdbody mas$ndex
Aged 4660y 11.5% were smokers
Ambulatorywith/without aids: 54.2% 50% with prehypertension/hypertension
Intellectualdisability: not reported 19% with hyperlipidaemia

57.8% with multimorbidity (at leastvo chronic

conditions)
Day et al?° USA Cohort 40482  Females (45%) People with CP have increased risk of mortaling
Aged>2y to all malignant neoplasms (SMR: 1.31, 95% ClI

Severe CP (23%) 1.14-1.51)
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IllS

Durufle-Tapinet a France Crosssectional 3031

deaths

Comparison group:
age-specific mortality rates in the
California populatior{(1988 and 200Q

3031 deaths in people with CP were
identifiedt

females (41.9%)

ages 0-14y (4.3%) 15-84y (91.8%) >85y
(3.8%)

Comparison group:

People with CP haviacreased risk of mortality due
to neoplasms of oesophagus (SMR: 5.40, 95% ClI
3.09-8.77), colon (SMR: 2.16, 95% Q135-3.27),
liver (SMR: 2.21, 95% CI 1.0€1.06), breast (SMR:
1.93, 95% CI 1.382.75), bladder (SMR: 4.57, 95%
Cl 2.09-8.68), brain (SMR: 2.54, 95% CI 148
4.06) and lymphatic and haematopoietic tissue
(SMR: 1.61, 95% CI 1.62.30)

People with CP haveeduced risk of mortality due to
neoplasms of the trachea, bronchus, lung (SMR:
0.22, 95% CI 0.090.43)

No evidence of difference imortality between
people withand without CP due to neoplasms of
male genitourinary organs (SMR: 0.78, 95% ClI
0.21-2.01)or female genitourinary organs (SMR:
0.68, 95% CI 0.251.48)

Deaths due to diseases of the respiradgsfem:
19%among people with CP

6% in thegeneral population

Deaths due to diseases of the circulatory system:
15%among people with CP

29% in the general population
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Hemminget.al® UK Cohortstudy 341

Deaths in general population (number no
specified)

Females (48.8%)

Aged G-14y (0.9%), 1584y (64.9%) or
>85y (34.0%)

Females (44%)

Age at baseline not reportécbhort
selected conditional on survivingQy)

4% with severeambulatorydisability, 81%
with nonsevereambulatorydisability, 15%
with missing data

Intellectualdisability: not reported

Comparison group:
expected survival proportions for the UK

population

Deaths due to neoplasms:
7% among people with CP
29% in the general populatio

Among people aged 2Q9y:

Deaths due to neoplasms:

11% amongpeople with CP

10% in the general population

Deaths due to diseases of the circulatory system:
6% amongpeople with CP

5% in the general population

Deaths due to diseases of the respiratory system:
50%amongpeople with CP

3% in the general population

Among people aged 3Q@9%y:

Deaths due to neoplasms:

0% amongpeople with CP

16% n the genergbopulation

Deaths due to diseases of the circulatory system:
17% amongpeople with CP

9% in the general population

Deaths due to diseases of the respiratory system:
42%amongpeople with CP

3% in the general population
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Petersoret al®* USA Crosssectional 1015

Females (31%)
Mean age: 58y

Among people aged 499y:

Deaths du¢o neoplasms:

24% amongeople with CP

27% in the general population

Deaths due to diseases of the circulatory system:
19%amongpeople with CP

19% in the general population

Deaths due to diseases of the respiratory system:
10%amongpeople with CP

4% inthe general population

Among people aged 5689:

Deaths due to neoplasms:

21%amongpeople with CP

40% in the general population

Deaths due to diseases of the circulatory system:
21%amongpeople with CP

27% in the general population

Deaths due tdiseases of the respiratory system:
0% among peoplavith CP

5% inthe general population

OW/OB according tobody mass index

People with CP:

Minor or no disability (48.7%), moderate 31.2% OW
physical disability (8.9%), severe physical 41.4% OB
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Strausst al** USA Cohortstudy 45292

disability (40.6%) People without CP:

Intellectual disability: not reported 34.2% OW
29.7%08B

Comparison group:

206600 adults without CP (48% female) Smokers

mean age: 4p5mo 19.7% of adults with CP

minor or no disability (82.0%), moderate 20.4% of adults without CP

physical disability (4.9%), severe physical

disability (11.3%) Age-adjusted prevalence in people with @P
people without CP
diabetes (9.2% vs 6.3%)
asthmg20.7% vs 9.4%)
hypertension (30.0% vs 22.1%)
other heart conditions (15.1% vs 9.1%)
stroke (4.6% vs 2.3%)
emphysema (3.8% vs 1.4%)

People with CP have increased odds ohait
communicable diseasexcept for diabeteo@ds
ratios range fron1.32, 95%CI 1.04-1.67, for
hypertensionto 2.03 95% CI 1.392.97, for

emphysema)
Females (44.7%) People with CP have increased risk of death due
Aged Oto >55y all cancers (SMR: 2.5 for people with severe CP;
Ambulatorywith/without aids: 51.9% SMR: 2.1 for people wiht notsevere CPp<0.001
Intellectual disability: not reported for both)
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Comparison group:

for each causef death age and sex
specific mortality rates (deaths per 1@ID
personyears of exposure) in the general

Californian population

People with CP have increased risk of death due to
breast cancer, cancer of digestive organs, cancer of

genitourinary organs, and brain canqer(.01)

People with CP have reduced risk of death due to
lung cancerp<0.01)

People with CP have increased risk of death due to
chronic obstructive pulmonary disedSMR: 13.8

for people with severe CP; SMR: 2.3 for people with
notsevere CPp<0.01 for both)

People with CP havincreased risk of death due to
ischaemic hea diseas€SMRs range from 1.8 to
13.5 across age groups for people with severe CP;
SMRs range from 2.2 to 5.5 across age groups for
people with nosevere CPp<0.01 for all)

People with CP have increased risk of death due to
cerebrovascular disease (SMRs range from 2.3 to

38.5 across age groups for people with severe CP;
SMRs range from 2.1 to 11.7 across age groups for

people with nosevere CPp<0.01 for all)

People with Chhave increased risk of death due to
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other heart diseas¢SMRs range from 3.3 to 21.8
across age groups for people with severe CP; SMRs
range from 2.9 to 13.5 across age groups for people
with notsevere CPp<0.01 for all)

uetal: aiwan ohortstudy emales (53.9% ople wit ad greater risk of str pare

w (27 Tai Coh d 1975 Females (53.9%) People with CP had isk of stral@mpared
Age at baseline: with people without CP (hazard ratio: 2.15%8 Cl
<30y (38.5%) 1.74-2.69,p<0.001)

3140y (11.5%)

41-50y (18.4%)

5160y (15.4%)

6170y (9.0%)

>70y (7.0%)

Ambulatorydisability: not reported

Intellectual disability: not reported

Comparison group:
9875 people without CP matched &aye

and sexpeople with CP in a 5:1 ratio

Management of nenommunicable diseases

Reference Country of origin  Study design Sample Description of participants Summary of results
sizé
Sullivanet al™* Australia Crosssectional 380 (62) Females with mildmoderateand severe 85.5% of women with CP had not received a brea
intellectual disability (39.5%32.1% cancer screening

and28.4%respectively
No description of subgroup of Women with CP had lower odds of receiving

participants with CP provided mammography screenirggmpared wittwomen
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with other intellectual disabilitie@ds ratic0.27,
95% CI 0.130.57)

*Total sample (participants with cerebral pdlS®]), where people witiEP are a subgroup of the total sample. OB, with obesity; SMR,
standardized mortality rati&l, confidence intervalDW, with overweight.
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Figure 1. Study flow diagram.
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