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Survival of children and adolescents with intellectual disability following gastrostomy insertion 

 

Abstract 

Objective: Positive health outcomes have been observed following gastrostomy insertion in children with 

intellectual disability, which is being increasingly used at younger ages to improve nutritional intake. This 

study investigated the effect of gastrostomy insertion on survival of children with severe intellectual 

disability. 

Methods: We used linked disability and health data of children and adolescents who were born in Western 

Australia between 1983-2009 to compare survival of individuals with severe intellectual disability by 

exposure to gastrostomy status. For those born in 2000-2009, we employed propensity score matching to 

adjust for confounding by indication. Effect of gastrostomy insertion on survival was compared by 

pertinent health and sociodemographic risk factors. 

Results: Compared with children born in the 1980s-90s, probability of survival following first 

gastrostomy insertion for those born in 2000-2009 was higher (2-year: 94% v 83%). Mortality risk was 

higher in cases than that in their matched controls (hazard ratio 2.9, 95% confidence interval 1.1,7.3). The 

relative risk of mortality (gastrostomy vs. non-gastrostomy) may have differed by sex, birthweight and 

time at first gastrostomy insertion. Respiratory conditions were a common immediate or underlying cause 

of death among all children, particularly among those undergoing gastrostomy insertion. 

Conclusions: Whilst gastrostomy insertion was associated with lower survival rates than children without 

gastrostomy, survival improved with time, and gastrostomy afforded some protection for the more 

vulnerable groups and earlier use appears beneficial to survival.  Specific clinical data that may be used to 

prioritize the need for gastrostomy insertion may be responsible for the survival differences observed. 
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Introduction 

Intellectual disability (ID) affects 1-2% of children.(Bourke et al. 2016, Maulik et al. 2011) For 

children with severe ID, physical health issues that need hospitalisation are more prominent (Bebbington 

et al. 2013) and the probability of survival to 20 years in a  population cohort study was 79%.(Bourke et 

al. 2017) More recently, gastrostomy insertion has been performed increasingly to address feeding and 

nutritional concerns in medically compromised children with ID, particularly very young children.(Fox et 

al. 2014, Glasson et al. 2018, Hatch et al. 2018). We recently reported that use of gastrostomy insertion 

among children with ID who were younger than 3 years increased 5.4% per annum (95% CI 3.4,7.3) over 

the period 1983-2014.(Glasson et al. 2018)  Most children will gain weight following gastrostomy 

(Viktorsdottir et al. 2015, Downs et al. 2014b, Martinez-Costa et al. 2011) and may have fewer all-cause 

hospital admissions including those related to epilepsy,(Jacoby et al. 2020, Nelson et al. 2019) but for 

some children there are risks. In a population-based study of Rett syndrome, a small proportion of 

children experienced complications ranging from minor wound problems such as granulation to a more 

serious adverse effect of catheter migration.(Downs et al. 2014a) Furthermore, some reports have 

suggested gastrostomy feeding can exacerbate gastro-oesophageal reflux(Gantasala et al. 2013) and in a 

clinical study of 138 patients with neurological or other diagnoses, the cumulative incidence of a major 

complication was 15% (95%CI 8.9-24.5) by 5.4 years.(McSweeney et al. 2013). Whilst not a panacea, 

qualitative studies suggest that gastrostomy insertion, which can allow a mix of oral and enteral feeding 

or full enteral feeding, generally contributes positively to health in children.(Nelson et al. 2015) 

The relation between improvements in health status post gastrostomy insertion and survival is 

unclear. Studies have estimated that approximately two thirds of children with severe neurological 

disability are alive three to four years following gastrostomy insertion.(Catto-Smith and Jimenez 2006, 

McGrath et al. 1992, Smith et al. 1999) However, these estimates were generally derived from clinical 

rather than population samples and have lacked a procedure-free comparison group with similar health 

status or risk factors. This study described the effect of gastrostomy insertion on survival in children with 
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severe ID by comparing survival among children who underwent gastrostomy insertion to a matched 

control sample and analysing variation in survival by pertinent health and sociodemographic risk factors. 

 

Materials and Methods 

We conducted a retrospective propensity score-matched cohort study using linked databases 

available in the state of Western Australia (WA) (2014 population: 2.5 million (Australian Bureau of 

Statistics 2017)). The observation period was from 1 January 1983 to 31 December 2014, which was 

determined by the maximum data available at the time of data request.  

Cohort selection 

The WA population is centralized with approximately 80% living in the greater area of its capital city 

Perth (Australian Bureau of Statistics 2016b) and all paediatric gastrostomy insertions are performed at 

the only tertiary children’s hospital. We analysed linked population-based health, disability and 

administrative data sets.(Holman et al. 2008, Holman et al. 1999, Leonard et al. 2013) The state 

Midwives Notification System (MNS)(Leonard et al. 2013) was used to identify all individuals born alive 

in WA between 1 January 1983 and 31 December 2009. Cases with ID were defined as those individuals 

diagnosed between 1 January 1983 and 31 December 2014, based on identification of ID from either the 

Intellectual Disability Exploring Answers (IDEA) database (Petterson et al. 2005) or 2) the WA Register 

of Developmental Anomalies (WARDA)(Leonard et al. 2013). Births since 2010 were not included to 

account for the lag between birth and identification of ID and to ensure that most eligible individuals were 

diagnosed. 

For the current study, we selected 1,011 individuals with severe ID (individuals with IQ<40 and 

those with any level of ID who have had gastrostomy insertion prior to their 18th birthday), and extracted 

demographic, disability, hospitalisation and mortality data from the IDEA database, WARDA, MNS, the 

Hospital Morbidity Data Collection (HMDC), and death registrations.(Leonard et al. 2013, Petterson et al. 

2005) 
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Exposure 

Individuals were considered exposed if gastrostomy insertion was performed during childhood (0-17 

years). The exposure variable was time-varying, and we defined the date of index event as the admission 

date of the hospitalisation at which the procedure was first performed. Once exposed, the effect was 

considered to last till the end of follow-up. For hospitalisations that occurred between January 1983 and 

December 1987, we used the International Classification of Procedures in Medicine codes to identify the 

procedure (Open gastrostomy: 5-431, 5-432; Percutaneous endoscopic gastrostomy: no code) in the 

HMDC. Thereafter, the International Classification of Disease, ninth revision (ICD-9-CM) (January 1988 

– June 1999) and the Australian Classification of Health Intervention (ACHI) (July 1999 – December 

2014) codes were used (ICD-9-CM - Open gastrostomy 43.19; Percutaneous endoscopic gastrostomy 

43.11, and ACHI - Open gastrostomy 30375-07, 90302-00; Percutaneous endoscopic gastrostomy 30481-

00, 30482-00). 

 

Outcomes 

Time to death was the outcome variable in survival analyses. We considered both underlying (i.e. disease 

or injury that initiated the train of events leading directly to death, or the circumstances of the accident or 

violence that resulted in the fatal injury) and immediate (i.e. disease or condition directly leading to death 

as appeared on the medical certificate, coded since 1997) causes of death. 

 

Covariates 

Covariates that are potential confounding factors related to both risk of gastrostomy insertion and the 

outcome included time-invariant baseline (i.e. birth) variables such as child’s sex, indigenous status, 

gestational age, infant weight, birth year, Apgar score at 5 mins after birth, maternal age, residential 

socioeconomic status and residential remoteness.(Bourke et al. 2017, Wong et al. 2019)  We categorized 

gestational age into five groups: very preterm (24-31 weeks); moderate and late preterm (32-36 weeks); 

early term (37-38 weeks); full term (39-40 weeks) and post term (>=41 weeks) based on dating 
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ultrasound and last menstrual period where dating ultrasound was not available.(American College of 

Obstetricians and Gynecologists 2013) We grouped infant weight into two categories: <2500 and >=2500 

grams. Other covariates, including birth year (1983-1989, 1990-1999, 2000-2009), maternal age (<21, 21-

34, >=35 years) and Apgar score (<7 and >=7), were also categorised for descriptive purposes. We 

measured socioeconomic status with the Index of Relative Socio-Economic Advantage and Disadvantage 

(IRSAD) centile (<=20%, 21-40%, 41-60%, 61-80%, >80%),(Australian Bureau of Statistics 2016a) and 

ascertained remoteness of residence using the Accessibility and Remoteness Index for Australia score 

remoteness area categories (major cities, regional or remote).(Hugo Centre for Migration and Population 

Research) Both indicators were based on mother’s home address at child’s birth at the Census Collection 

District level (1996, 2001, 2006) or the Statistical Area 1 level calculated by the Australian Bureau of 

Statistics.(Australian Bureau of Statistics 2016a) We defined indigenous status as being a person 

identified as being of Aboriginal and/or Torres Strait Islander (TSI) origin coded as either Aboriginal or 

non-Aboriginal using a validated algorithm.(Christensen et al. 2014) 

Potential confounding variables that were time-varying and included (1) total number of 

hospitalisations, during a 12-month rolling window and with a discharge diagnoses of acute lower 

respiratory tract infection (including influenza and pneumonia, acute bronchitis, acute bronchiolitis, 

pneumonitis due to solids and liquids, and other acute lower respiratory tract infection) and epilepsy, and 

(2) associated average length of stay (ICD codes are shown in eTable1). 

Ethics approval 

We obtained ethics approval from the Department of Health WA (#2016/32) and the Western Australian 

Aboriginal Health Ethics Committee (#747). 

 

Statistical analysis 

We first estimated the survival functions for those who ever received and never received gastrostomy 

insertion in the overall cohort (n=1,011) using the Simon and Makuch method (Simon and Makuch 1984) 

which accounts for a time varying exposure. Time at risk was measured from date of birth until date of 
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death, or 31st Dec 2014, whichever came first. Individual survival functions were generated for 

individuals born in the periods 1983-1999 and 2000-2009 to separate the effects of changes in clinical 

practices since 2000, involving changes in indications and post-operative care in young patients. Our 

principal analysis involved children born after the year 2000. We generated an original cohort of 252 

individuals after excluding children with missing data on baseline covariates (n=19, 7.0%). The 

distributions of covariates in this cohort between children who ever received (n=120) or never received 

(n=132) gastrostomy insertion (hereafter referred as the gastrostomy and non-gastrostomy groups, 

respectively) were compared using the standardised percentage difference.26 A threshold of 10% indicated 

between group imbalance of potential concern.(Austin 2014b) 

We used propensity score matching to reduce the covariate imbalance between the gastrostomy 

and non-gastrostomy groups. Risk set matching was used, in which a child receiving the procedure at a 

particular age is matched to another child with similar demographics and medical history who has yet to 

undergo the procedure at that age.(Li et al. 2001) We developed a risk set propensity score model using a 

time-dependent Cox proportional hazards regression model in which gastrostomy status was regressed on 

baseline and time-varying covariates, (Lu 2005) and we modelled the associations between continuous 

baseline variables and the log hazard of gastrostomy insertion using restricted cubic splines with 4 

knots.(Harrell 2001) An individual’s risk set propensity score at any given time was the linear predictor 

from the Cox regression model. We then performed a 1:1 nearest-neighbour calliper (0.2 SD) matching 

without replacement(Austin 2014a) giving rise to matched pairs of cases (i.e. those who received the 

procedure) and controls (i.e. who had not received the procedure) with similar risk set propensity scores at 

the age when the procedure took place. The order of individuals in the two groups was randomised before 

matching. 

We examined the matched cohort data for 212 individuals, as with the original cohort, for 

covariate imbalance between cases and controls. Adjustment was then made for the fact that gastrostomy 

insertion was carried out on some individuals later in the observation period after they had been matched 

as controls. It has been shown that exclusion or censoring of such individuals can lead to bias.(Wong et 
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al. 2018) A rank preserving structural failure time model was used, whereby g-estimation is used to 

generate counterfactual survival times for controls who switched gastrostomy status. These are the 

survival times which would have been expected had these individuals not undergone gastrostomy 

insertion. The matched cohort data was amended to include the counterfactual survival times where 

indicated. 

We carried out comparison of survival between the case and control groups within the amended 

matched cohort in two ways. Firstly, Kaplan-Meier survival functions consisting of probability of survival 

with time since matching for gastrostomy insertion for the two groups were generated, absolute 

differences in survival probability at specific follow-up times reported and the log-rank test used to 

compare overall survival between the groups. To investigate differential effects of gastrostomy insertion 

on survival, we repeated these analyses with the cohort stratified by sex, indigenous status, residential 

socioeconomic status, residential remoteness, infant weight and age at first gastrostomy insertion. 

Secondly, we used Cox proportional hazards regression to estimate the survival hazard ratios associated 

with gastrostomy insertion using a robust variance estimator to account for the matched pairs.(Austin 

2014b) In order to adjust for residual confounding after propensity score matching, we obtained double-

robust estimators by including unbalanced baseline and time-varying covariates in the regression 

models.(Nguyen et al. 2017) Interaction terms involving the covariates listed above were subsequently 

included to investigate differential survival by subgroup. 

 

Sensitivity analyses 

We performed sensitivity analyses in the matched cohort to assess the robustness of the adjusted 

association to unmeasured confounding using the Rosenbaum bounds test.(Rosenbaum 2002) For all Cox 

regression analyses, the proportional hazards assumption was tested and confirmed using Schoenfeld 

residuals. Statistical analyses were performed using Stata 15.1 (StataCorp LLC, College Station, Texas). 

 

Results 
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Development of the original and matched cohorts is illustrated in eFigure 1, and the baseline 

characteristics of the overall group and the cohorts are shown in eTable 2 and Table 1, respectively. 

Within the overall group (n=1,011), the estimated probability of survival for individuals with severe ID 

and gastrostomy born in 2000-2009 was higher than those born in 1983-1999 (2-year: 2000-2009 93.9% 

[95% confidence interval [CI] 77.0,98.5], 1983-1999 83.4% [95% CI 59.9,93.8]; 5-year: 2000-2009 

82.2% [95% CI 68.9,90.2], 1983-1999 68.5% [95% CI 51.2,80.8]) (Figure 1). 

Analysis then included 252 WA children and adolescents born between 2000 and 2009 with 

severe ID. Compared with individuals who never received gastrostomy insertion (n=132), those who 

underwent the procedure (n=120) were more likely to be female (48.3% v 40.9%), Aboriginal/TSI (21.7% 

v 9.9%), born preterm (<37 weeks: 35.8% v 15.9%) and born to a young mother (<21 years: 14.2% v 

7.6%) (Table 1). In addition, they tended to have lower birthweight (<2500 grams: 31.7% v 18.2%), 

lower Apgar score (<7: 19.2% v 3.0%), and their mothers were more likely to be residing at their birth in 

areas that were classified as regional or remote (36.7% v 21.2%). Characteristics of the excluded cohort 

were similar to that in the original cohort except for infant weight and Apgar score (eTable 3). 

Among the 120 children and adolescents who had a gastrostomy insertion in the original cohort, 

106 remained in the analysis after matching using the propensity score method. The 14 unmatched 

individuals were lighter at birth (<2500 grams: 57.1% v. 28.3%), had lower Apgar score at 5 minutes (<7: 

50.0% vs. 15.1%), and were more likely to be preterm (<37 weeks: 64.3% vs. 32.1%), when compared 

with those in the matched cohort (eTable 4). The 106 matched controls comprised 73 unique individuals 

of whom 33 (45%) were matched prior to gastrostomy insertion and the rest (n=40, 55%) never received 

the procedure. The proportions of controls that were matched multiple times were 33% (n=11) and 38% 

(n=15) in the former and latter groups, respectively. Baseline and time-varying characteristics of the 

matched cohort are reported in Table 1. On average, propensity score matching balanced most covariates 

except sex, infant weight, maternal age, residential socioeconomic status, residential remoteness, and total 

number of admissions for acute lower respiratory tract infection and average length of stay of acute lower 

respiratory tract infection admissions in the 12-month period prior to matching. 
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The median time of follow-up from matching for first gastrostomy insertion was 6 years 3 months 

(inter-quartile range 3 years 7 months – 8 years 9 month), during which time 27 individuals died (20.6 

deaths per 1,000 person-years). Close to half (52%, 14/27) of the underlying causes of death were related 

to diseases of the nervous system, in particular cerebral palsy and other neurological conditions (ICD-10 

codes G80-G83, n=10). Many immediate causes of death were related to the respiratory system (26%, 

7/27) or were ill-defined (30%, 8/27). Among the 19 children and adolescents who received gastrostomy 

insertion and died within the observation period, diseases of the respiratory system were mentioned at 

least once in 58% (n=11) of the individuals when multiple causes of death were listed. These conditions 

appeared in 50% (n=4) of the 8 deceased controls. 

The probability of survival among cases was 90.1% (95% CI 82.4,94.6) at 2 years and 85.8% 

(95% CI 77.1,91.3) at 5 years after matching for first gastrostomy insertion (Table 2). The survival 

functions differed between the control and case groups (log-rank test: P = 0.01) (Table 2, eFigure 2). 

There was higher risk of mortality in children and adolescents who had received gastrostomy insertion 

compared with controls, after accounting for the influences of unbalanced covariates (hazard ratio 2.87, 

95% CI 1.13,7.26) (Table 3). Females, low birthweight and first gastrostomy insertion before 3 years of 

age appeared to have lower risk of mortality associated with gastrostomy insertion than their comparison 

groups, but the evidences were inconclusive. The effects of gastrostomy insertion on survival were similar 

by indigenous status (Table 3). 

 

Sensitivity analyses 

Using Rosenbaum’s method of sensitivity analysis for matched data, a gamma value of 1.26 was required 

before the upper bound on the Wilcoxon signed-rank test P-value reached 0.05. This implies that to 

attribute a higher risk of mortality due to an unobserved covariate rather than the measured confounding 

factors, such an unobserved covariate would need to produce a nearly a third increase in the odds of 

receiving gastrostomy insertion. Thus, it is likely that clinical features (e.g. ability to swallow and 
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nutritional status) that may influence clinicians when considering gastrostomy insertion but were not 

available in the linked datasets could have explained the higher mortality risk.  

 

Discussion 

Our two-year survival estimate (94%) following gastrostomy for children born 2000 to 2009 was 

higher than for those born 1983 to 1999. In other studies, two-year survival was 87% in 948 Canadian 

children with neurological impairment and gastrostomy insertion 1993-2015(Nelson et al. 2019); 83% in 

61 children with cerebral palsy and gastrostomy insertion 1990-1998(Catto-Smith and Jimenez 2006); 

and 74% in an earlier US clinical study of 61 cases with severe cerebral palsy and gastrostomy performed 

1984-1989(McGrath et al. 1992). These time trends appear to indicate that survival for children with 

gastrostomy is improving with time, consistent with changing and more proactive clinical care models 

including greater use of intensive care services.(Wong et al. 2019) Nevertheless, compared to matched 

controls, our findings have shown that the procedure remained associated with lower survival in WA born 

children and adolescents diagnosed with severe ID. 

Gastrostomy insertion within the severe ID group could be a marker of even greater clinical 

severity.  For example, within Rett syndrome, a severe neurodevelopmental disability, variability in 

phenotype including variation in the ability to walk and severity of comorbidities has been 

observed.(Leonard et al. 2017) These individuals would be classified as severe ID, yet greater severity 

within this group would likely accompany poorer health and survival. In the current study of children 

with severe ID, those who underwent gastrostomy insertion could have represented a subgroup with 

greater impairments. 

We found little evidence of increased relative mortality risk associated with gastrostomy insertion 

by indigenous status, which is usually marker of disadvantage. Aboriginal Australians commonly 

experience health and social disadvantage,(Australian Health Ministers’ Advisory Council 2015) however 

in our study we found that such disadvantages did not confer a major increase in relative mortality risk 

although we must be mindful of the limited sample size and representativeness of the subgroup. We noted 
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that females with gastrostomy insertion probably had lower relative risk of mortality than their male 

counterparts, in contrast to the poorer survival overall in females with ID.(Bourke et al. 2017) Infants 

with lower birthweight are prone to substantial physical health disadvantages(Saigal and Doyle 2008) but 

their relative mortality risk appeared to be higher than that of the normal birthweight group, probably due 

to better care and surveillance but bias due to small sample size cannot be overlocked. Children who 

received their gastrostomy insertion when older than three years had more than six times the relative risk 

of death compared with the lower risk for those younger than three years at gastrostomy insertion. This 

could be explained by earlier support for growth, including lung growth or earlier stabilization of physical 

health, in response to consistently delivered nutrition and medications. 

Vulnerability to poor respiratory health including aspiration is common because of 

musculoskeletal deformity and gastrointestinal comorbidities.(Santoro et al. 2012) We have previously 

observed that hospitalizations for lower respiratory tract infections continued at a similar rate following 

gastrostomy(Jacoby et al. 2020) and in the current study, respiratory conditions were listed commonly as 

immediate or contributory causes of death. Gastrostomy insertion may aggravate the presence or degree 

of reflux in some children,(Aumar et al. 2018) suggesting that personalized feeding regimens in reducing 

respiratory ill-health is an important future goal. 

Strengths and limitations 

This study was strengthened by using longitudinal linked datasets for the entire WA population,(Balogh 

et al. 2019) providing a sample size rarely feasible in a clinical population. We used propensity score 

matching to adjust for confounding by indication and improve the comparability of the gastrostomy and 

non-gastrostomy groups. Thus, we were better able to interpret the effect of gastrostomy from a causal 

perspective and reduce the influence of confounding due to peri-natal and socioeconomic risk factors. 

Some limitations included group characteristics being unbalanced, which occurred due to the relatively 

low prevalence of severe ID. In addition, as mentioned previously, administrative data were used and the 

lack of other relevant medical information in the datasets limited our ability to match gastrostomy and 

non-gastrostomy groups according to clinical attributes. For example, there could be differences in 



15 
 

aetiology of the underlying disorder, functional abilities such as efficiency of swallow and ability to walk, 

even if with assistance,(MacKay et al. 2018) and the presence and/or extent of some comorbidities such 

as the degree of nutritional compromise or epilepsy control. As well, we could not identify other 

environmental factors such as extended family supports that could have influenced the care of the child 

with complex and high needs and possibly survival. Future research would benefit from the use of a more 

comprehensive dataset from which survival patterns for disadvantaged and minority groups could be 

more confidently assessed.  

 

Conclusions 

Children with severe ID who undergo gastrostomy insertion experience poorer survival than 

children who do not, but survival rates have improved with time. Specific clinical data that may be used 

to prioritize the need for gastrostomy insertion may be responsible for the survival differences observed.  

Additional research evaluating the value of gastrostomy insertion on the quality of life for children and 

families is needed. 
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Table 1. Characteristics of WA-born (2000-2009) children and adolescents with severe intellectual 

disability in the original cohort and in the propensity score matched cohort, by gastrostomy 

insertion status 

 Original cohort (n=252) Matched cohort (n=212) 

Characteristic 

Gastrostomy a 

(n=120) 

Non-

gastrostomy a 

(n=132) 

Standardized 

percentage 

difference c 

Case group b 

(n 

individuals=106) 

Control 

group b 

(n strata=106 

d) 

Standardized 

percentage 

difference c 

Sex, n (%)       

Female 58 (48.3) 54 (40.9) 14.9 51 (48.1) 45 (42.5) 11.3 

Indigenous status, n (%)       

Aboriginal/TSI 26 (21.7) 13 (9.9) 32.7 21 (19.8) 22 (20.8) -2.3 

Residential socioeconomic 

status [IRSAD], n (row, 

col%) 

      

<=20% 33 (51.6, 27.5) 31 (48.4, 23.5) 9.2 28 (51.9, 26.4) 26 (48.2, 24.5) 4.3 

21-40% 29 (47.5, 24.2) 32 (52.5, 24.2) -0.2 27 (51.9, 25.5) 25 (48.1, 23.6) 4.4 

41-60% 19 (42.2, 15.8) 26 (57.8, 19.7) -10.1 18 (48.7, 17.0) 19 (51.4, 17.9) -2.5 

61-80% 27 (51.9, 22.5) 25 (48.1, 18.9) 8.8 24 (44.4, 22.6) 30 (55.6, 28.3) -13.0 

>80% 12 (40.0, 10.0) 18 (60.0, 13.6) -11.2 9 (60.0, 8.5) 6 (40.0, 5.7) 11.0 

Residential remoteness, n 

(row, col%) 

      

Major cities 76 (42.2, 63.3) 104 (57.8, 

78.8) 

-34.4 69 (49.3, 65.1) 71 (50.7, 67.0) -4.0 

Inner regional 13 (52.0, 10.8) 12 (48.0, 9.1) 5.8 12 (63.2, 11.3) 7 (36.8, 6.6) 16.5 

Outer regional 13 (61.9, 10.8) 8 (38.1, 6.1) 17.2 12 (46.2, 11.3) 14 (53.9, 13.2) -5.7 

Remote 11 (64.7, 9.2) 6 (35.3, 4.6) 18.3 7 (41.2, 6.6) 10 (58.8, 9.4) -10.4 

Very remote 7 (77.8, 5.8) <5 e 23.0 6 (60.0, 5.7) <5 e 8.9 

Birth year       

Mean (SD) 2004 (2.7) 2004 (2.9) 24.7 2004 (2.6) 2004 (2.7) -6.1 

Gestational age, n (row, 

col%) 

      

<28 weeks 10 (100, 8.3) 0 (0, 0) 42.5 6 (50.0, 5.7) 6 (50.0, 5.7) 0.0 

28-31 weeks 8 (80.0, 6.7) <5 e 26.1 5 (45.5, 4.7) 6 (54.6, 5.7) -4.2 
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32-36 weeks 25 (56.8, 20.8) 19 (43.2, 14.4) 16.9 23 (51.1, 21.7) 22 (48.9, 20.8) 2.3 

37-38 weeks 30 (39.0, 25.0) 47 (61.0, 35.6) -23.1 30 (51.7, 28.3) 28 (48.3, 26.4) 4.2 

39-40 weeks 39 (42.9, 32.5) 52 (57.1, 39.4) -14.3 34 (49.3, 32.1) 35 (50.7, 33.0) -2.0 

>=41 weeks 8 (40.0, 6.7) 12 (60.0, 9.1) -9.0 8 (47.1, 7.6) 9 (52.9, 8.5) -3.5 

Mean (SD) 36.1 (4.7) 38.1 (2.2) -54.2 36.6 (4.2) 36.8 (4.2) -3.1 

Infant weight, n (row, 

col%) 

      

>=2500 grams 82 (43.2, 68.3) 108 (56.8, 

81.8) 

-31.4 76 (51.7, 71.7) 71 (48.3, 67.0) 10.2 

Mean (SD) 2,682 (970) 3,052 (634) -45.2 2,762 (893) 2,697 (894) 7.3 

Apgar score at 5 mins after 

birth, n (row, col%) 

      

>=7 97 (43.1, 80.8) 128 (56.9, 

97.0) 

-52.9 90 (49.2, 84.9) 93 (50.8, 87.7) -8.2 

Mean (SD) 7.8 (2.1) 8.9 (0.9) -66.4 8.0 (1.9) 7.9 (2.0) 4.8 

Maternal age, n (row, col%)       

<21 years 17 (63.0, 14.2) 10 (37.0, 7.6) 21.2 13 (43.3, 12.3) 17 (56.7, 16.0) -10.8 

21-34 years 88 (48.9, 73.3) 92 (51.1, 69.7) 8.0 79 (49.7, 74.5) 80 (50.3, 75.5) -2.2 

>=35 years 15 (33.3, 12.5) 30 (66.7, 22.7) -27.0 14 (60.9, 13.2) 9 (39.1, 8.5) 15.1 

Mean (SD) 28.1 (6.0) 29.8 (6.0) -28.8 28.2 (6.0) 27.7 (6.2) 8.2 

Hospitalization (in the 12 

months preceding 

matching) 

      

Acute lower respiratory 

tract infection 

      

Total number of 

admissions, mean (SD) 

n/a n/a  0.6 (1.0) 0.5 (1.0) 13.0 

Average length of stay 

(days), mean (SD) 

n/a n/a  3.1 (6.3) 2.1 (4.9) 18.7 

Epilepsy       

Total number of 

admissions, mean (SD) 

n/a n/a  0.5 (1.5) 0.4 (1.3) 4.0 

Average length of stay 

(days), mean (SD) 

n/a n/a  1.4 (4.1) 1.4 (3.4) 0.3 
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SD, standard deviation; N, number of individuals; TSI, Torres Strait Islanders; IRSAD, The Index of Relative Socio-Economic Advantage and 

Disadvantage; n/a not applicable 

a Gastrostomy group included children who ever received gastrostomy insertion, whilst non-gastrostomy group include individuals who never received 

gastrostomy insertion 

b Cases include children and adolescents who received gastrostomy insertion at time of matching, whilst controls include individuals who had not yet 

received the procedure at time of matching. A rank preserving structural failure time model was used to generate counterfactual survival times for controls 

who switched gastrostomy status. 

c Standardized percentage difference is the percentage difference of the sample means in the gastrostomy and non-gastrostomy subgroup as a percentage of 

the square root of the average of the sample variances in the two groups. Values that are above the 10% threshold used to define imbalance of potential 

concern are highlighted with grey background. 

d One control individuals per stratum for a total of 73 distinct individuals (40 who never received gastrostomy insertion and 33 who had yet received 

gastrostomy when risk-set matched but eventually underwent the procedure); note that individuals could contribute to more than one stratum, hence the 

lesser number of distinct individuals.  

e Data not presented for cell counts less than five cases
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Table 2. Estimated probability of survival in children and adolescents with severe intellectual disability in the matched cohort (n=212) 

 

    Time since matching for first gastrostomy insertion 

    1 year 2 years 5 years 10 years 

 Matched group Number of 

deaths/Time 

at risk 

(years) 

Incidence rate 

per 1,000 person-

years (95% CI) 

Survival probability, % (95% CI) 

Overall  27/1,312 20.6 (13.6,30.0) 97.2 (93.8,98.7) 94.6 (90.4,97.0) 90.0 (84.8,93.5) 80.1 (70.3,87.0) 

 Log-rank test statistic a 2 (df = 1): 6.4, P = 0.01 

 Case b 19/636 29.9 (18.0,46.6) 95.3 (89.0,98.0) 90.1 (82.4,94.6) 85.8 (77.1,91.3) 73.5 (58.4,83.8) 

 Control b 8/675 11.8 (5.1,23.3) 99.1 (93.4,99.9) 99.1 (93.4,99.9) 94.3 (86.8,97.6) 87.8 (76.1,94.0) 

 Difference c - 18.0 (2.3,33.7) -3.8 (-9.9,2.3) -8.9 (-16.1,-1.7) -8.5 (-22,5.0) -14.4 (-22.8,-5.9) 

Subgroup analysis 

Sex 

Male Log-rank test statistic 2 (df = 1): 1.3, P = 0.27 

 Case 7/334 21.0 (8.4,43.2) 94.6 (84.0,98.2) 92.6 (81.5,97.2) 90.5 (78.6,96.0) 74.7 (45.9,89.7) 

 Control <5 e 7.8 (4.1,13.3) 100 (-) 100 (-) 95.7 (83.9, 98.9) 92.7 (78.7,97.6) 

 Difference - 13.4 (-4.3,31.1) -5.5 (-11.4,0.5) -7.4 (-14.4,-0.4) -5.2 (-15.0,4.7) -18.0 (-40.9,4.9) 

Female Log-rank test statistic 2 (df = 1): 2.7, P = 0.10 

 Case 12/302 39.7 (20.5,69.3) 96.0 (85.1,99.0) 87.7 (74.6,94.3) 81.1 (66.8,89.7) 71.5 (54.6,83.1) 



25 
 

 Control 5/278 18.0 (5.8,41.9) 97.8 (85.3,99.7) 97.8 (85.3,99.7) 92.6 (78.8,97.6) 81.7 (59.0,92.6) 

 Difference - 21.7 (-5.7,49.1) -1.7 (-8.6,5.2) -10.1 (-20.3,0.1) -11.5 (-25.2,2.3) -10.2 (-31.5,11.1) 

Indigenous status 

Non-Aboriginal/TSI Log-rank test statistic 2 (df = 1): 5.3, P = 0.02 

 Case 15/491 30.5 (17.1,50.4) 95.3 (87.8,98.2) 91.4 (82.7,95.8) 87.3 (77.6,93.0) 69.5 (48.7,83.3) 

 Control 7/516 13.6 (5.5,28.0) 98.9 (91.8,99.8) 98.8 (91.8,99.8) 94.1 (84.9,97.8) 85.6 (70.9,93.2) 

 Difference - 17.0 (-1.5,35.4) -3.6 (-8.7,1.6) -7.5 (-14.0,-0.9) -6.8 (-16.1,2.5) -16.1 (-36.3,4.2) 

Aboriginal/TSI Log-rank test statistic 2 (df = 1): 1.0, P = 0.32 

 Case <5 e  27.6 (7.5,70.5) 95.2 (70.7,99.3) 85.7 (62.0,95.2) 80.7 (56.3,92.3) 80.7 (56.3,92.3) 

 Control <5 e 6.3 (0.2,34.9) 100 (-) 100 (-) 95.0 (69.5,99.3) 95.0 (69.5,99.3) 

 Difference - 21.3 (-8.3,50.9) -4.8 (-13.9,4.4) -14.3 (-29.3,0.7) -14.3 (-33.9,5.2) -14.3 (-33.9,5.2) 

Residential socioeconomic status (IRSAD) 

>20% Log-rank test statistic 2 (df = 1): 4.6, P = 0.03 

 Case 15/456 32.9 (18.4,54.2) 94.8 (86.7,98.0) 89.1 (79.4,94.4) 86.2 (75.7,92.3) 69.1 (49.4,82.4) 

 Control 8/506 15.8 (6.8,31.2) 98.7 (91.4,99.8) 98.7 (91.4,99.8) 92.2 (82.2,96.7) 83.7 (68.9,91.9) 

 Difference - 17.1 (-2.9,37.0) -3.9 (-9.5,1.6) -9.6 (-17.2,-2.1) -6.1 (-16.4,4.3) -14.6 (-34.5,5.2) 

<=20% Log-rank test statistic 2 (df = 1): 2.0, P = 0.16 

 Case <5 e 22.2 (6.0,56.8) 96.4 (77.2,99.5) 92.9 (74.4,98.2) 85.1 (64.9,94.2) 85.1 (64.9,94.2) 

 Control 0/170 0 (0,21.7) d 100 (-) 100 (-) 100 (-) 100 (-) 

 Difference - 22.2 (0.4,43.9) -3.6 (-10.4,3.3) -7.1 (-16.7,2.4) -14.9 (-28.4,-1.4) -14.9 (-28.4,-1.4) 

Residential remoteness 

Major cities Log-rank test statistic 2 (df = 1): 4.5, P = 0.03 
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 Case 9/404 22.3 (10.2,42.3) 97.1 (88.8,99.3) 93.9 (84.5,97.7) 90.5 (80.0,95.6) 79.2 (59.7,90.0) 

 Control 5/435 11.5 (3.7,26.8) 98.6 (90.4,99.8) 98.6 (90.4,99.8) 96.8 (87.8,99.2) 86.3 (68.3,94.5) 

 Difference - 10.8 (-6.9,28.5) -1.5 (-6.3,3.3) -4.7 (-11.1,1.7) -6.4 (-14.8,2.1) -7.1 (-26.1,11.9) 

Regional/remote Log-rank test statistic 2 (df = 1): 1.0, P = 0.32 

 Case 10/232 43.1 (20.7,79.2) 91.9 (76.9,97.3) 83.5 (67.0,92.3) 77.8 (60.4,88.2) 64.3 (39.0,81.3) 

 Control <5 e 12.5 (2.6,36.4) 100 (-) 100 (-) 89.9 (71.8,96.6) 89.9 (71.8,96.6) 

 Difference - 30.6 (0.4,60.8) -8.1 (-16.9,0.7) -16.5 (-28.5,-4.4) -12.1 (-29.5,5.3) -25.6 (-49.7,-1.6) 

Infant weight 

>=2500 grams Log-rank test statistic 2 (df = 1): 3.8, P =0.05 

 Case 17/391 43.5 (25.3,69.6) 93.4 (84.8,97.2) 86.0 (75.5,92.2) 81.1 (69.6,88.6) 64.8 (43.3,79.9) 

 Control 6/436 13.8 (5.1,30.0) 100 (-) 100 (-) 92.6 (81.5,97.2) 86.2 (70.7,93.9) 

 Difference - 29.7 (6.3,53.1) -6.7 (-12.3,-1.0) -14.0 (-22.1,-5.9) -11.5 (-23.1,0.2) -21.4 (-42.8,0) 

<2500 grams Log-rank test statistic 2 (df = 1): 0.0, P = 1.00 

 Case <5 e 8.2 (1.0,29.5) 100 (-) 100 (-) 96.6 (78.0,99.5) 90.1 (63.9,97.6) 

 Control <5 e 8.4 (1.0,30.2) 97.1 (81.4,99.6) 97.1 (81.4,99.6) 97.1 (81.4,99.6) 90.7 (64.5,97.8) 

 Difference - -0.2 (-16.4,16.0) 2.9 (-2.7,8.4) 2.9 (-2.7,8.4) -0.6 (-9.2,8.1) -0.6 (-19.6,18.5) 

Age at first gastrostomy insertion 

>=3 years Log-rank test statistic 2 (df = 1): 5.0, P = 0.03 

 Case 9/174 51.8 (23.7,98.3) 95.5 (83.2,98.9) 90.0 (75.3,96.1) 77.0 (58.6,88.0) 68.4 (43.6,84.1) 

 Control <5 e 9.2 (1.1,33.1) 100 (-) 100 (-) 96.6 (78.0,99.5) 84.5 (43.2,96.7) 

 Difference - 42.7 (6.5,78.8) -4.5 (-10.6,1.6) -10.0 (-19.4,-0.6) -19.6 (-35.4,-3.7) -16.0 (-46.7,14.6) 

<3 years Log-rank test statistic 2 (df = 1): 2.6, P = 0.11 
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 Case 10/463 21.6 (10.4,39.7) 95.1 (85.5,98.4) 90.2 (79.4,95.5) 90.2 (79.4,95.5) 77.4 (59.5,88.2) 

 Control 6/457 13.1 (4.8,28.6) 98.4 (88.9,99.8) 98.4 (88.9,99.8) 93.1 (82.5,97.3) 87.8 (74.3,94.5) 

 Difference - 8.5 (-8.5,25.5) -3.3 (-9.6,3.0) -8.2 (-16.3,-0.1) -2.9 (-12.8,7.0) -10.4 (-27.3,6.6) 

 

2, chi-squared; df, degree of freedom; CI, confidence interval; TSI, Torres Strait Islanders; IRSAD, The Index of Relative Socio-Economic Advantage and Disadvantage 

a stratified by matched pair 

b Cases include children and adolescents who received gastrostomy insertion at time of matching, whilst controls include individuals who had not yet received the procedure at time of matching. A rank 

preserving structural failure time model was used to generate counterfactual survival times for controls who switched gastrostomy status. 

c Absolute difference, comparing case group to control group 

d one-sided, 97.5% confidence interval 

e Data not presented for cell counts less than five cases.
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Table 3. Hazard ratios (and 95% confidence intervals) for all-cause mortality, comparing children 

and adolescents with severe intellectual disability who received gastrostomy insertion with controls 

in the matched cohort a of 212 individuals. 

 Hazard ratio (95% CI) 

Unadjusted 2.53 (1.10,5.78) 

Adjusted b 2.87 (1.13,7.26) 

Subgroup analysis b   

Sex  

Male 4.22 (0.99,18.07) 

Female 2.29 (0.77,6.80) 

Relative difference 0.54 (0.10,3.06) 

Indigenous status  

Non-Aboriginal/TSI 2.88 (1.10,7.54) 

Aboriginal/TSI 3.19 (0.35,29.06) 

Relative difference 1.11 (0.11,11.18) 

Residential socioeconomic status (IRSAD)  

>20% 1.94 (0.79,4.82) 

<=20% IND c 

Relative difference IND c 

Residential remoteness  

Major cities 2.39 (0.74,7.72) 

Regional/remote 3.13 (0.82,11.96) 

Relative difference 1.31 (0.22,7.93) 

Infant weight  

>=2500 grams 3.61 (1.35,9.63) 

<2500 grams 1.18 (0.11,12.38) 

Relative difference 0.33 (0.03,4.11) 
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Age at first gastrostomy insertion  

>=3 years 6.16 (1.18,32.23) 

<3 years 1.87 (0.57,6.06) 

Relative difference 0.30 (0.04,2.25) 

 

CI, confidence interval; IRSAD, The Index of Relative Socio-Economic Advantage and Disadvantage 

a adjusted for matched pair clustering 

b adjusted for unbalanced baseline and time-varying covariates including sex, residential socioeconomic status, residential remoteness, maternal 

age, infant weight, total of admissions for acute lower respiratory tract infection and average length of stay for acute lower respiratory tract 

infection in the 12 months prior to propensity score matching 

c No deaths in the control group hence the hazard ratio was indeterminable.
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Figure legends 

Figure 1: Survival functions by birth period and gastrostomy status (n=1,011) 

eFigure 1. Flow chart illustrating study inclusion and exclusion criteria 

eFigure 2. Survival functions by gastrostomy status and selected subgroups (matched cohort n=212) 
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Figure 1. Survival functions by birth period and gastrostomy status (n=1,011) 
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SUPPLEMENTARY CONTENT 

eFigure 1. Flow chart illustrating study inclusion and exclusion criteria 

 
a Born alive in WA between 1 January 1983 and 31 December 2009 
b Cases with intellectual disability (ID) were defined as those Individuals diagnosed between 1 January 1983 and 31 December 2014, based on 

identification of ID from the Intellectual Disability Exploring Answers (IDEA) and the WA Register of Developmental Anomalies (WARDA). Individuals 
with severe ID includes individuals with IQ<40 and those with any level of ID who have had gastrostomy insertion prior to their 18th birthday. 
c Gastrostomy group included children who ever received gastrostomy insertion, whilst non-gastrostomy group include individuals who never received 

gastrostomy insertion  
Note: Children were considered having had gastrostomy insertion if the procedure was performed during childhood (0-17 years)

WA children a with
severe intellectual disability b

n = 1,011

Original cohort

n = 252 including
Gastrostomy group n = 120

Non-gastrostomy group n = 132

19 excluded due to missing data

11 Gastrostomy group
8 Non-gastrostomy group

Matched cohort

Gastrostomy group (i.e. case) n = 106
Each children were matched to one 
as-yet-treated children (i.e. control), 
including those who subsequently 

received gastrostomy insertion

14 children who ever received 
gastrostomy insertion excluded 
because not being matched with any 
children who have yet received 

gastrostomy insertion in propensity 
score matching

2000-2009 cohort

n = 271 including
Gastrostomy group n = 131

Non-gastrostomy group n = 140

740 born between 1983-1999 excluded
194 Gastrostomy group c

546 Non-gastrostomy group c
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eFigure 2. Survival functions by gastrostomy status and selected subgroups (matched cohort n=212) 

 
A. By gastrostomy status 

 

B. Child’s sex 

Male Female 

 

C. Infant weight at birth 

>=2500 grams <2500 grams 
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D. Age at first gastrostomy insertion 

>=3 years <3 years 

 

Note: Case group include children who received gastrostomy insertion at time of matching, whilst control group includes individuals who had not yet 

received the procedure at time of matching. A rank preserving structural failure time model was used to generate counterfactual survival times for 

controls who switched gastrostomy status. 

 

0
.0

0
.2

0
.5

0
.8

1
.0

S
u

rv
iv

a
l 
p

ro
b

a
b

ili
ty

0 3 6 9 12 15
Time since matching for first gastrostomy insertion (years)

45 25(7) 8(2) 3(0) 0(0) 0(0)Case group
45 30(0) 17(1) 3(1) 0(0) 0(0)Control group

No. at risk (deaths)

0
.0

0
.2

0
.5

0
.8

1
.0

S
u

rv
iv

a
l 
p

ro
b

a
b

ili
ty

0 3 6 9 12 15
Time since matching for first gastrostomy insertion (years)

61 55(6) 41(2) 23(0) 6(2) 0(0)Case group
61 57(1) 43(3) 19(2) 4(0) 0(0)Control group

No. at risk (deaths)



35 
 

eTable 1. ICD-9-CM and ICD-10-AM diagnostic codes for specific conditions. 

Condition ICD-9-CM ICD-10-AM 

Acute lower respiratory tract infection   

Influenza and pneumonia 480·x 

481·x 

482·x 

483·x 

484·x 

485·x 

486·x 

487·x 

488·x 

514·x 

J09·x 

J10·x 

J11·x 

J12·x 

J13·x 

J14·x 

J15·x 

J16·x 

J17·x 

J18·x 

Acute bronchitis, acute bronchiolitis and 

unspecified acute lower respiratory tract 

infection 

466·x 

519·8 

J20·x 

J21·x 

J22·x 

Pneumonitis due to solids and liquids 507·x J69·x 

Epilepsy 345·x G40·x 

G41·x 
x: single or double-digit numbers 
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eTable 2. Baseline (birth) characteristics of WA-born (1983-2009) individuals with severe 

intellectual disability (n=1,011): 1983-1999, 2000-2009 and overall cohorts 

Characteristic 1983-1999 2000-2009 Overall 

n (%) 740 (73.2) 271 (26.8) 1,011 (100) 

Sex, n (%)    

Male 454 (61.4) 151 (55.7) 605 (59.8) 

Female 286 (38.7) 120 (44.3) 406 (40.2) 

Indigenous status, n (%)    

Non-Aboriginal/TSI 657 (88.8) 228 (84.1) 885 (87.5) 

Aboriginal/TSI 83 (11.2) 43 (15.9) 126 (12.5) 

Residential socioeconomic status [IRSAD], n (%)    

<=20% 185 (25.0) 64 (23.6) 249 (24.6) 

21-40% 141 (19.1) 61 (22.5) 202 (20.0) 

41-60% 129 (17.4) 45 (16.6) 174 (17.2) 

61-80% 114 (15.4) 53 (19.6) 167 (16.5) 

>80% 79 (10.7) 30 (11.1) 100 (10.8) 

Missing 92 (12.4) 18 (6.6) 110 (10.9) 

Residential remoteness, n (%)    

Major cities 473 (63.9) 181 (66.8) 654 (64.7) 

Inner regional 52 (7.0) 25 (9.2) 77 (7.6) 

Outer regional 69 (9.3) 21 (7.8) 90 (8.9) 

Remote 32 (4.3) 17 (6.3) 49 (4.8) 

Very remote 21 (2.8) 9 (3.3) 30 (3.0) 

Missing 93 (12.6) 18 (6.6) 111 (11.0) 

Birth year, n (%)    

Mean (SD) 1991 (4.8) 2004 (2.8) 1994 (7.4) 

Gestational age, n (%)    

<28 weeks 11 (1.5) 11 (4.1) 22 (2.2) 

28-31 weeks 26 (3.5) 10 (3.7) 36 (3.6) 

32-36 weeks 87 (11.8) 48 (17.7) 135 (13.3) 

37-38 weeks 218 (29.5) 83 (30.6) 301 (29.8) 

39-40 weeks 293 (39.6) 97 (35.8) 390 (38.6) 

>=41 weeks 105 (14.2) 22 (8.1) 127 (12.6) 

Mean (SD) 38.0 (3.0) 37.2 (3.7) 37.8 (3.2) 

Infant weight, n (%)    

<2500 grams 158 (21.4) 71 (26.2) 229 (22.7) 

>=2500 grams 582 (78.7) 200 (73.8) 782 (77.3) 

Mean (SD) 3,007 (753) 2,858 (831) 2,968 (777) 

Apgar score at 5 mins after birth, n (%)    

<7 81 (11.0) 28 (10.3) 109 (10.8) 

>=7 655 (88.5) 242 (89.3) 897 (88.7) 

Missing 4 (0.5) 1 (0.4) 5 (0.5) 

Mean (SD) 8.3 (1.7) 8.4 (1.6) 8.3 (1.7) 

Maternal age, n (%)    

<21 years 93 (12.6) 27 (10.0) 120 (11.9) 

21-34 years 552 (74.6) 194 (71.6) 746 (73.8) 

>=35 years 95 (12.8) 50 (18.5) 145 (14.3) 

Mean (SD) 27.4 (6.0) 29.2 (6.0) 27.9 (6.0) 
SD, standard deviation; N, number of individuals; TSI, Torres Strait Islanders; IRSAD, The Index of Relative Socio-Economic Advantage and 

Disadvantage 
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eTable 3. Baseline (birth) characteristics of WA-born (2000-2009) children and adolescents with 

severe intellectual disability (n=271): excluded and included cohorts. 

Characteristic Excluded Included 

n (%) 19 (7.0) 252 (93.0) 

Sex, n (%)   

Male 11 (57.9) 140 (55.6) 

Female 8 (42.1) 112 (44.4) 

Indigenous status, n (%)   

Non-Aboriginal/TSI 15 (79.0) 213 (84.5) 

Aboriginal/TSI <5 a 39 (15.5) 

Residential socioeconomic status [IRSAD], n (%)   

<=20% 0 64 (25.4) 

21-40% 0 61 (24.2) 

41-60% 0 45 (17.9) 

61-80% <5 a 52 (20.6) 

>80% 0 30 (11.9) 

Missing 18 (94.7) 0 

Residential remoteness, n (%)   

Major cities <5 a 180 (71.4) 

Inner regional 0 25 (9.9) 

Outer regional 0 21 (8.3) 

Remote 0 17 (6.8) 

Very remote 0 9 (3.6) 

Missing 18 (94.7) 0 

Birth year   

Mean (SD) 2003 (3.2) 2004 (2.8) 

Gestational age, n (%)   

<28 weeks <5 a 10 (4.0) 

28-31 weeks 0 10 (4.0) 

32-36 weeks <5 a 44 (17.5) 

37-38 weeks 6 (31.6) 77 (30.6) 

39-40 weeks 6 (31.6) 91 (36.1) 

>=41 weeks <5 a 20 (7.9) 

Mean (SD) 37.4 (3.5) 37.2 (3.7) 

Infant weight, n (%)   

<2500 grams 9 (47.4) 62 (24.6) 

>=2500 grams 10 (52.6) 190 (75.4) 

Mean (SD) 2,626 (837) 2,876 (831) 

Apgar score at 5 mins after birth, n (%)   

<7 <5 a 27 (10.7) 

>=7 17 (89.5) 225 (89.3) 

Missing <5 a 0 

Mean (SD) 8.3 (1.3) 8.4 (1.6) 

Maternal age, n (%)   

<21 years 0 27 (10.7) 

21-34 years 14 (73.7) 180 (71.4) 

>=35 years 5 (26.3) 45 (17.9) 

Mean (SD) 31.6 (5.1) 29.0 (6.0) 
SD, standard deviation; N, number of individuals; TSI, Torres Strait Islanders; IRSAD, The Index of Relative Socio-Economic Advantage and 

Disadvantage 
a Data not presented for cell counts less than five cases. 
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eTable 4. Baseline (birth) characteristics of WA-born (2000-2009) children and adolescents with 

severe intellectual disability and ever received gastrostomy (n=120): matched and unmatched 

cohorts 

Characteristic Unmatched Matched 

n (%) 14 (11.7) 106 (88.3) 

Sex, n (%)   

Male 7 (50.0) 55 (51.9) 

Female 7 (50.0) 51 (48.1) 

Indigenous status, n (%)   

Non-Aboriginal/TSI 9 (64.3) 85 (80.2) 

Aboriginal/TSI 5 (35.7) 21 (19.8) 

Residential socioeconomic status [IRSAD], n (%)   

<=20% 5 (35.7) 28 (26.4) 

21-40% <5 a 27 (25.5) 

41-60% <5 a 18 (17.0) 

61-80% <5 a 24 (22.6) 

>80% <5 a 9 (8.5) 

Residential remoteness, n (%)   

Major cities 7 (50.0) 69 (65.1) 

Inner regional <5 a 12 (11.3) 

Outer regional <5 a 12 (11.3) 

Remote <5 a 7 (6.6) 

Very remote <5 a 6 (5.7) 

Birth year   

Mean (SD) 2006 (2.5) 2004 (2.6) 

Gestational age, n (%)   

<28 weeks <5 a 6 (5.7) 

28-31 weeks <5 a 5 (4.7) 

32-36 weeks <5 a 23 (21.7) 

37-38 weeks 0 30 (28.3) 

39-40 weeks 5 (35.7) 34 (32.1) 

>=41 weeks 0 8 (7.6) 

Mean (SD) 32.4 (6.2) 36.6 (4.2) 

Infant weight, n (%)   

<2500 grams 8 (57.1) 30 (28.3) 

>=2500 grams 6 (42.9) 76 (71.7) 

Mean (SD) 2,070 (1,304) 2,762 (893) 

Apgar score at 5 mins after birth, n (%)   

<7 7 (50.0) 16 (15.1) 

>=7 7 (50.0) 90 (84.9) 

Mean (SD) 6.2 (2.5) 8.0 (1.9) 

Maternal age, n (%)   

<21 years <5 a 13 (12.3) 

21-34 years 9 (64.3) 79 (74.5) 

>=35 years <5 a 14 (13.2) 

Mean (SD) 26.7 (6.2) 28.2 (6.0) 
SD, standard deviation; N, number of individuals; TSI, Torres Strait Islanders; IRSAD, The Index of Relative Socio-Economic Advantage and 

Disadvantage 
a Data not presented for cell counts less than five cases. 

 

 

 

 

 


