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AIM A population-based observational study design was used to describe the epidemiology
of intellectual disability in cerebral palsy (CP) in terms of clinical and neuroimaging
associationsand‘to report the impact oftellectual disabilityon utiization of health services

and length of survival.

METHOD Population CP registry data were used to retrospectively assess the frequency of
intellectuahdisabilityand strength of associations betwedgllectual disabilityand mobility,
epilepsy vision, hearingcommunication, and neuroimaging pattenms1(141).Data linkage

was undertaken to assess usage of hospital inpatient and emergency departmesit service
Survival analysis was performed in a 30-year birth coms3Z48).

RESUL T S'Intellectual disability present in 45% of the cohowas associated with nen
ambulation (47% vs 8%later walking (meany27mo vs 1y 9mo), hypotonic (8% vs 1%) or
dyskinetic (9%vs 5%) CR a quadriplegic pattern of motor impairment (42% vs 5%),

epilepsy (52% vs 12%inoreemergency and muday hospital admissions, and reduced 35-
year survival(96% vs 71%). Grey matter injuries (13% vs, 88a)formations (18% vs 6%)

and miscelineous neuroimaging patterns (12% vs 4%) were more common in péple
intellectual disability

INTERPRETATION Intellectual disabilityadds substantially to the overall medical

complexity in CP and may increase health and mortality disparities.
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e Cerebral maldevelopments and grey matter ieguare associated with highetellectual
disability rates

e Healthcareis more’crisis-driveri and‘reactive in children with ceoccurring
intellectual disability

e Length of survival is reduced in individuals with CP and co-occuinitgjlectual
disability.

[Main text]

Cerebral palsys(CP) is an umbrella term used to describe individualsaw/laconsequence
of early disturbance to the developing brdiave ongoing problems with movements and/or
postures that(limit their ability to perform activities of daily livihtntellectual disability is

an important and relatively common accompanying impairment in CP that has the ptaential
further affect daily activities burden of carequality of life, effectiveness of interventions
and longevity lntellectual disabilitymay also exacerbate existifgealth care disparities
because ofin_increased reliance on carers to identify illnesseshaatth care concerns,
challengingsbehaviours associated witttellectual disabilityand lower rates of participation

in preventive ‘care and healthomoting practice$.

Intellectual disabilityn CP has not been well studied. This research gap can be partly
explained bysthe substantial challenges posed by the use of standard measures of intelligence
for assessing children with CrStudies from Iceland and Australia estimated thattbird
of children with CP were unable to complete all tasks on such measures because of
inadequate pointing and verbal ability amben among those who completed the tasks
summary 'scores were likely to misrepresent the Ghitttual level of functioningpy the
inclusion of.tasks that requitespeed or fine motor respongést is therefore not surprising
that estimates.of the frequencyiofellectual disabilityin CP have varied between 38% and
52%, despite-arising from population samples aethgbased on the same enif of a tested
IQ less tharr0*¢*! The frequency ointellectual disabilithas been reported to be relatively
increased infassociation with quadriple§iaoor gross motor functighand epilepsy? We
know of.enly one previous publication relating the prevalencenteflectual disabilityto
cerebral pathelegy. On the basis @éssification of patterns of injury on brain magnetic
resonance imaging (MR} the highest rate dftellectual disabilig was seen in individuals
with cerebral malformations (>70%) and the lowest in those with a predominantly white

matter injury pattern (<309).
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The objectives of this study were to describe the epidemiologynteflectual
disability in CP in terms of clinical and neuroimaging associatiang to report the impact
of intellectual disabilityon utilization of health services and longevitWe aimed to
emphasie the importance of taking intellectual function into account when desigmdg
evaluating intervention studies or considering important issues such as paoticigaality
of life, patterns of usage of health servicesd risk of early death. We also hoped that
insights into howintellectual disability influences the charactstics of health care
encounters and longevity among children with CP would provide a basis for future decision

making aroundhealthcaredelivery for this group.

METHOD

Resear ch setting and ethics

This populatiorbased retrospective epidemiological study was undertaken at the Murdoch
Childreris Research Institute within the Melbourne ChildsecampusVictoria, Australia.

The protocol was approved by the Human Research Ethics Committee of the Royal
Childreris Hespital Melbourne. Data linkage withhé National Death Index received ethics

approval frem.the Australian Institute of Health and Welfare.

CP cohorts

Three populatiofbased CP cohorts were identified from the Victorian CP Regi$tes.
Register was established in 1986 to capture data on individuals born or recedditgalm
services in the Australian state of Victoria who conform to one of the reeagdefinitions
of CP at 5years of ageChildren with known postneonatalfcquired CP anthose born
outside the state were excluded fralincohorts.

To ‘assess the frequency ioitellectual disabilityand the strength of associations
betweenintellectual disability clinical variables and neuroimaging classificatignsross
sectional datamwere used for a 19992008 birth cohort f=1141) the cohort used for
previous neureimaging studies.

A 199510 2009 birth cohortri=1748) was used to investigate the use of hospital
inpatient and emergency department services in young people witn@€B assess how use
differs between those with and withoutellectual disability Routinely collected data on
hospital admissions and emergency department presentations were obtained by liaking da

from the Victorian CP Register to the Victorian Adimit Episodes Dataset and the Victorian
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Emergency Minimum Datasewhich hold data on Victorian public hospital admissions and
emergency department presentaticegpectively

Survival analysis was performed in a 1981 to 2010 longitudinal birth caolw3248).
Deaths were ascertained through clinical notifications and previous linkate theé

Victorianrand-Australian National Death Indextéree latest performed in October 2017.

Data linkage

Data linkage and provision of data pertaining to health service use was undertaken by the
Victorian Data, Linkages Unitsituated within the Victorian Department of Health and
Human Services. Linkage between the Victorian CP Register andi¢terian Admitted
Episodes MDataseand Victorian Emergency Minimum Dasetwas undertaken using a
stepwise deterministic approach. Deterministic linkagedistinct from probabilistic linkage
requires an exact match between linkage variablethis case hospital unit record number

date of birth, andex

Data management and definitions
CP data were, extracted from the Victorian CP Register. Birth gestation in completed weeks
was grouped into one term and three preterm categtess:than28, 28-31, 32-36, and
more than37.Gross motor function was classifiadcording to the Gross Motor Function
Classification System (GMFCS$J. GMFCS levels land Il refer to children who are
independently ambulanievel 11l to children ambulant with walking aidand levels IVand
V to those predominantly using wheeled mapili

Intellectual disabilitywas defined as a tested 1Q of less tiH@and was typically
measured at_approximately 5 years of age. Clinical judgement was used in some cases as
standardizedQ testing was either not feasible or may have misrepresented the thikl1Q
because.omotor, sensoryand communication difficulties. Epilepsy was defined as a history
of two or moreafebrileunprovoked seizures after the neonatal period or a clinical diagnosis
of epilepsy=Functional blindness referred to uncorrected visual acuity of 6/60 or whnse i
better eyeson formal testing or inability to use vision in a functional, \®ay bilateral
deafness to‘unaided hearing loss of more than 70tieibetter ear on audiological testing
or inability to hear a shouted human voice. Lack of verbal communication described the
absence of more than a few words of reczaiple speech. Birth defects were classified as
cerebral other major birth defectsor minor defects excluding those categed as

insignificant™ The neuroimaging classification was based on a previously published
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classification system comprising four abnormal pattenasnely predominant white matter
injuries, predominant grey matter juries focal vascular insulis and cerebral
maldevelopmentss well as normal and miscellaneous finditfgs.

Victorian Admitted Episodes Datasdata variables for each admission included
admission datdength of stayadmission type (elective \vamergency)intended duration of
stay (samlay vs multiday), diagnosis,and procedure codes. The primary discharge
diagnosis 'was used to describe the primary reason for each admission. Discharge diagnoses
were classified according to thaternational Sitistical Classification of Diseases and
Related Health.Problems 10th Revisgiandard grouping of diseasés:or each emergency
department presentatioviictorian Emergency Minimum Datasg#ta variables included date
and time (of fpresentationtriage level, presenting complaintdischarge diagnosesand
departure dispositiorEach emergency department presentation was triaged using the five
level Australian Triage Scafé For this studypresentations triaged as2l, or 3 according to
the Triage Scalewere categored as higher urgency presentatipasd category 4 and 5

presentations as lower urgency.

Statistical methods

The frequency ointellectual disabilitywas calculated for the entire 19892008 cohort and
for children_stratified orsex birth gestationambulation statyspredominant motor type
topographical pattern of spasticitgpilepsy vision, hearing communicationpirth defects
and neurcoimaging classification. For each clinical variathie relative risk forintellectual
disablity was estimated from a univariabieneralizedinear model assuming binomially
distributed data andising a log linkrelativeto a designated referent subgroup. In1885
to 2009 cohort for each hospital admission and emergency departpresentationthe
relative risk ofintellectual disabilitywas estimated by fitting a genaraid linear model for
binomially"distributed data using a log linkdjusted for GMFCS level (GMFCSHII and
GMFCS IV=V)jras GMFCSlevel is known to be related tdospital admissions and
emergency=department presentations. The 95% confidence intervalp aaldes were
presented fof'each estimate. Logistic regression was not limited by the nurebentst®*

To assess length of survival based on intelleditatls lifetimes were computed in
days from birth until death or the chosen censoring da@ctifber 1st2017. For each birth
year, the effective number at risk and the proportion who died was determanddthe
probability of survival with itsstandard error was estimated and graphed using the Kaplan

Meier method. Using Cox proportional hazards regresglom relative risk of mortality
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(hazard ratio) associated with intellectual disabilggd no intellectual disability was
estimatedalong with 95% confidence intervaCl) andp value. Proportionality of hazards
between the two groups was assessed visually usirdptpglots and by comparing the
observed survival function with the survival function predicted from the proportionaldsaz
model. Both=survival curves remained parallel and showed that the hazard aatianw
appropriaté summary statistic for survival. The samethods were used for the gpecified
subgroup of the cohort that was predominantly non-ambulant.

Forgthe1999 to 208 birth cohort55% of the records contained missing values. For
the 1995t0.2009 birth cohort used in the health services data analytis of the records
contained ‘missing values famntellectual disabilityand GMFCS level. Missing data were
imputed using multiple imputation by chained equations with 20 imputatieciading all
analysed variables. For the 19882010 longitudinal birth coharthe proportion of records
containing missing values was small (<10%) and therefore no imputatioperfasmed. No
changes to the conclusions resulted from imputing the missing data.

Statistical analysisvas performed witlStata 14.1 (StataCorp 2Q1Gollege Station
TX, USA).

RESULTS

Frequency of.intellectual disability in CP

The 19990 2008 CP birth cohort comprised 1141 childrehwhom 12% had missing data
on intellectual status. Of the remaining 1005 childréb% were recorded as having
intellectual disability The severity of impairment was unknown for nearly half the group
with intellectwal disability. Overall there was little evidence for a difference in the frequency
of intellectual disabilityaccording to birth gestatipalthough there was some evidence for a
lower rate.ofintellectual disabilityin children born between 28 and 31 k®egestation
relative tothose’born at term (35% vs 48%; relative risk [RIiRR]=0.8 [0.6, 1.0];p=0.030.

Clinical assaciationswith intellectual disability

Relative_te~independently ambulant children (GMFCS level$),l where the rate of
intellectual disabilitywas 30% children requiring ambulation aids (GMFCS level Ill) were
more likely to haveintellectual disability (48%; RRR=1.6[1.2, 2.0]; p<0.001), and
predominantly norambulant children (GMFCS levels 4V¥) were nearly three times more
likely to haveintellectual disability(83%; RRR=2.92.4, 3.2]; p<0.001; Table I). Among the

group of children who achieved independent walkitigppse with intellectual disability
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walked at a mean age ofy2ars7 monthscompared withl year 9 monthsfor children
withoutintellectual disability

Compared wittthe frequency ointellectual disabilityin children with a spastic motor
type (42%) dyskinesia was associated with a 50% higher rate (61%; RRRE2,51.8];
p<0.001)=and~hypotonia with more than double the ratent#llectual disability(90%;
RRR=2.1[1.9, 2.4];p<0.001; Table I). Children with ataxia had a similar ratentgllectual
disability to thosewith spasticity. Among the group with a predominantlggc motor type
and relative to amtellectual disabilityrate of 26% for children with hemiplegithe rates of
intellectual disabilitywere 36% (RRR=1.{1.1, 1.8];p=0.004) and 85% (RRR=3[2.8, 4.0];
p<0.001) for_children with diplegia and quadripleggspectively (Table I).

Concomitant epilepsy was associated with a higher frequennyetiectual disability
(79%; RRR=2.42.2, 2.8];p<0001) as was functional blindness (97%; RRR=R2, 2.4];
p<0.001), bilateral deafness (86%RRR=2.0 [1.7, 2.5]; p<0.001), and lack of verbal
communication (91%; RRR=3.R2.8, 3.6];p<0.001; Table I). All categories of congenital
anomalywere associated with a higher risk iafellectual disability particularly cerebral
defects (75%;RRR=1[.6, 2.1];p<0.001; Table)L

MRI patternsassociated with intellectual disability

Children withs"cerebral maldevelopmentsiscellaneous MRI findingsor predominant
bilateral grey matter injury patterns were nearly twice as likely to have intellectual dysabili
asthosewith normal MRI findings (all RRR=1;%<0.002; Table I). On the other harldere
was little evidence for an increased relative riskindéllectual disabilityin children with

predominant white matter injury patterns and focal vascular insults.

Impact of tellectual disability on health service utilization
The CP_cohortn=1748) had a total of 1924 hospital admissions and 7042 emergency
departmentpresentations over7gear period. GMFCS level and intellectual status were
known for 9430°hospital admissions and 6@htergency departmeptesentations.
Afterraccounting for GMFCS levethildren with intellectual disabilithad a greater
risk of havingyhad at least oremegency departmenpresentation (RRR=1.p1.1, 1.4];
p<0.001) over the study period. There was no evidence for an association betweelayame
hospital admission anuhtellectual disability However there was strong evidence that the
risk of having at least one mutlay hospital admission was increased among children with
intellectual disabilityRRR=1.1[1.1, 1.2];p=0.001; Table II).
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Relative to children without intellectual disabilitthosewith it had higher risks of
hospital admissions that were classified as emergencies (compareelegiiie; RRR=1.4
[1.3, 1.5]; p<0.001), multi-day (compared wittsameday) (RRR=1.2[1.1, 1.2]; p<0.001),
and for respiratory conditions (compared with other diagnoses; RRR=1.3 [1.1=D502).
Relative=to=children without intellectual disabilitghose with it had higher risks of
emergency department presentations that were of higher urgency (RRRAL,.11.1];
p<0.001) and required admission to hospital (RRR=1.2 [1.1, @&<B}001; Table IlI).

Impact of intellectual disability on length of survival

Length of 'survival differed between groups stratified on intellectual statusrdhae=9.8
[6.7, 14.3];p<0.001; Fig 1). Thirty-five-year survival was 96% for those with mbellectual
disability compared with71% for thosehavingit. A difference in survival was preserved
when the analysis was confined to the subgradne were predominantly neambulant
(hazard ratio#.7 [2.6, 8.4];p<0.001; Fig 2). Thirty-five-year survival was 84% for nen
ambulant ‘individuals withouintellectual disabilitycompared with44% for those with

intellectual.disability

DISCUSSION

Children with.neurodisability are typically given a diagnosis that describes one compbnent
their disability although not always the predominant one. With some exceptbiidren

with motor impairment of cerebral origin fit under the CP umbyredieen though motor
impairment may not be the sole contributor to activity limitatisaduced opportunities for
participation or decreased quality of life. This study shows the important contribution of
intellectual_function in children with CP in terms of its frequency and itmgact of
intellectual.disabiliy on function utilization of health servicesand length of survival. The
main findings. were thafl) the frequency ofntellectual disabilityin the population CP
cohort was45%(2) poor gross motor functipmon-spastic motor type®pilepsy deafness
blindness and=newerbal statusas well as cerebral maldevelopments and grey matter injury
patterns_on“MRIwere associated with a higher frequencyirdtllectual disability (3)
children withtintellectual disabilitthad comparatively more hospital adsions that were
unplanned and multlay, and more emergency department presentations that were urgent and
resulted in a hospital admission; af#) length of survival was reduced in association with
concomitantintellectual disability A strength of the study was its unbiasedge population

base however,we were limited in ouability to make comparisons across different levels of
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intellectual disabilitybecause ofthe difficulties involved in accurately measurintyin
children with motorandsometimes sensory impairmenasd often having to rely on clinical
judgement.

The frequency ofintellectual disabilityof 45% in our Victorian CP cohort fell
midway ‘betweerthe frequencies of 38% to 52% reported from other population cohorts
where the/Sameldefinition oftellectual disabilitywas usedthat is 1Q less thary0891+2223
Our findings support previous research showing an association behelattual disability
and severity of gross motor functioand betweenntellectual disabilityand epilepsy and
non-motor impairments. The impact is likely to be cumulative andifeictional. Severe
motor or sensory disability or uncontrolled seizure activitykislyi to negatively impact on
an individuals opportunities for exploration and learninghereas severeéntellectual
disability is likely to affect an individuas ability to acquire motor skills and achieve daily
living skills such as toiletingdressingand independent eating and drinking. Our study shows
that for the subgroup of children wigere able to achieve independent ambulatibrs skill
was achieved later in those wittiellectual disability

The..eeoccurrence ofintellectual disability with other motor and nemotor
impairments canto some extentbe explained by the patteraxtent and location of brain
abnormality. Extensive cortical and subcortical brain abnormality is likely to affect more than
just motor pathways. In our Victonacohor intellectual disabilitywas seen most often in
association with brain maldevelopment (73%); a similar association was reported in a
Swedish cohort (7496)In comparisonthe lowest prevalence drfitellectual disabilitywas
23% in children with vecular insults that were more focal.

The finding that children witintellectual disabilityhad more hospital admissions that
were classified as emergency and mdéy, and more emergency department presentations
that were ‘classified as higher urgency and required an admission to hasjtasts that
their patterns.ofealthcareuse may be morerisisdriven and ‘reactiveé than those of other
children. This'may ba result of delayed identification of iliness in children witellectual
disability because o€ognitive challenges in understandimgcogizing, and communicating
their healthrproblems or symptoms. In addititme presence dhtellectual disabilitymay
exacerbate existing health issues in this populatn@iuding the ability to effectively cough
and clear secretiondeading to an increased risk of pulmonary aspiration and acute
respiratory illnes§*?®
Longevity was comparatively reduced for individuals witttellectual disability

across all GMFCS levels. In previous stugibe effect ofintellectual disabilityon survival
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has been shown to be independent of other fatiéfsand severity ofntellectual disability

has been directly related to length of survi’&l. A cumulative effect of poor motor
function, intellectual disability epilepsy and sensory and communication impairments has
been noted in Australian studi€s’ An overrepresentation of respiratopauses of death

has beemeported incohorts withCP andntellectual disability’”* including pneumonia and
aspiration/pneumonjas well as sudden deaths associated with seizures. A recent study of
adults with intellectual disabilitghowed that a third of deathfer examplethose caused by
respiratorys or urinary tract infectiomwere amenable to healtare interventiofi’ Although

the observed differences might be partly explained by increased exposure to tobacco and
alcohol,or'with_.nonradherence to current guidelinéise authors suggested that the observed
high risk of'deaths amenable to health intervention in their gsitmlyablyreflecteddifficulty
accessing health cardelays in diagnosjsand poorer management experienced by people
with intellectual disability’*? These conclusions were informed by the results of a national
confidential enquiry into premature deaths among people imigiiectual disabilityin the

UK.32

CONCLUSION

This study highlights the importance of considering intellectual function as an important
aspect of the.clnical heterogeneity of CP. It suggests that additional strategies are needed to
improve access toand quality of health careamong people with CP and raaomitant
intellectual disability Early identification of problems and provision of appropriate care in

the primary care setting may help prevent health problems escalating to thiemeepent

care. The degree to which the health and mortality disparities experienced by indiwdhal
intellectual_disabilityare addressed by healttare systems is potentially an important

indicator of.their equity and effectiveness.
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Table|: Comparison of rates afitellectual disabilityby birth gestation and clinical variables
in a 1999-2008erebral palsypirth cohort

No intellectual Intellectual  Relative risk p

impairment impairment  ratio (95% CJ)

n (Row %) n (Row %)

Sex
Male 310 (53.0) 275 (47.0) Referent
Female 239 (56.9) 181 (43.1) 0.9(0.8,1.0) 0.212
Unknown 0 0

Birth gestation
37+wks 296 (51.7) 277 (48.3) Referent
32-36vkS 83 (55.00 68 (45.00 0.9(0.8,1.1) 0.605
28-31wvks 89 (64.5) 49 (35.5) 0.8(0.6,1.0) 0.030
<28wks 65 (57.0) 49 (43.00 0.9(0.8,1.2) 0.652
Unknown 16 13

Ambulation status
Independent 450 (70.1) 192 (29.9) Referent
Ambulant with aids 52 (52.0) 48 (48.0) 1.6(1.2,2.0) <0.001
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Predominantly non-ambulant 44

Unknown

Predominant motor type

Spastic
Ataxic
Dyskinetic
Hypotonic
Unknown
Pattern ospasticity
Hemiplegia
Diplegia
Quadriplegia
Unknown
Epilepsy
No epilepsy
Epilepsy
Unknown
Vision
Not blind
Functionally blind
Unknown
Hearing
Not deaf
Deaf bilaterally
Unknown
Communication
Verbal
Nonverbal
Unknown
Birth defects
None
Cerebral + other

Other major

3

498

20
25

263
209
26

481

64

524

24

526

18

506

24

19

468

32
21

(17.0)

(58.2)
(54.0)
(39.1)
(9.5)

(74.5)
(64.3)
(14.6)

(68.8)
(21.4)

(57.3)
(2.8)

(57.5)
(13.5)

(72.3)
(9.2)

(61.7)
(25.0)
(46.7)

215

358
17
39
38

90
116
152

218
235

391
35
30

389
32
35

194
238
24

290
96
24

(83.0)

(41.8)
(46.0)
(60.9)
(90.5)

(25.5)
(35.7)
(85.4)

(31.2)
(78.6)

(42.7)
(97.2)

(42.5)
(86.5)

(27.7)
(90.8)

(38.3)
(75.0)
(53.3)

2.8 (2.4, 3.2) <0.001

Referent

1.1 (0.7, 1.5) 0.700
1.5(1.2, 1.8) <0.001
2.1 (1.9, 2.4) <0.001

Referent
1.4 (1.1, 1.8) 0.004
3.3 (2.8, 4.0) <0.001

Referent
2.4 (2.2, 2.8) <0.001

Referent
2.2 (2.0, 2.4) <0.001

Referent
2.0 (1.7, 2.5) <0.001

Referent
3.2 (2.8, 3.6) <0.001

Referent
1.8 (1.6, 2.1) <0.001
1.3 (1.0, 1.8) 0.041
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Minor excluding insignificant 23  (41.1) 33 (58.9) 1.5(1.2,1.9) 0.001
Dysmorphia only 4 (26.7) 11 (73.3) 1.8(1.3,2.5) 0.001
Unknown 1 2

Neuroimaging classification
Normal 59 62.1 36 379 Referent
Maldevelopment 23 274 61 72.6 1.9 (1.4, 2.6) <0.001
Predominant white matter injui194 58.1 140 41.9 1.1 (0.8, 1.5) 0.394
Predominant grey matter injun22  33.8 43 66.2 1.9 (1.3, 2.6) <0.001

Focal vaseular insult 52 76.5 16 235 0.8 (0.4, 1.3) 0.325
Miscellaneous 16 28.1 41 719 1.9 (1.3, 2.8) 0.002
Unknown 183 119

Cl, confidence 'interval.
Tablell: Comparison of the increase in gk of having at least one emergency department
presentation.or.sarsay hospital admission or muliey admission associated with having

an intellectual disabilityqgompared witmot having an intellectual disability)

At least oneemergency At least oneadmission At least onenulti-day

departmenpresentabn admission
Relative risk  p Relative risk  p Relative risk p
ratio (95% CJ) ratio (95% CJ) ratio (95% CJ)
Intellectual disability (accounting
for risk associated withatients
GMFCS level)
No Referent Referent Referent
Yes 1.2(1.1,1.9 <0.001 100911 0.668 11(1.1,1.2 0.001

Victorian hospital data. Source: Victorian Admitted Episodes Dataset and Victorian
Emergency Minimum Datasel, confidence intervalGMFCS Gross Motor Function

Classification System.

Tablelll: Comparison of the risks of having more complex hospital admissions and
emergency department presentations for children with intellectual disabdityp@red with

children'with no intellectual disability)

Hospital admissions

Emergency admission Multi-day admission Respiratory admissiorc@mpared

(compared wittelective)  (compared wittsameday) with other diagnoses)

Relative risk  p Relative risk p Relative risk ratiop
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ratio (95% C) ratio (95% C) (95%ClI)

Intellectual disability
(accounting for risk

associated with

patients GMFCS

level)

No Referent Referent Referent

Yes 4(1.315 <0001 1.2(1.1,12 <0001 1.3(1.1,15 0.002

Emergency department presentations

Higher urgencydompared Admitted to hospital ward

with lower urgency) (compared withdischarge)
Relative risk  p Relative risk p
ratio (95% CJ) ratio (95% C)

Intellectual disability
(accounting for risk

associated with

patients GMFCS
level)
No Referent Referent
Yes 1.1(1.01.0 <0.001 1.2(1.1,1.3 <0.001

Cl, confidencesintervalGMFCS Gross Motor Function Classification Systévictorian
hospital data. Source: Victorian Admitted Episodes Dataset and Victoriamg&mog
Minimum-Dataset

Figure 1: Kaplam-Meier survival curves by intellectual status, with pointwise 95%
confidence interyals, for a population cohort of children wétebral palsyporn in Victoria,
Australig between 1981 and 201@, intellectual disability.

Figure 2: Kaplan-Meier survival curves by intellectual status, with pointwise 95%

confidence.intervaldpr nonambulant children witlserebral palsyorn in Victorig
Australia between 1981 and 201@, intellectual disability.
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