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1. Background and study rationale 

Education is important for a child’s mental, social and physical development.  Any 
restrictions on the ability of a child to participate and/or perform to the best of their ability 
at school may adversely impact their long-term quality of life. If a child is traumatically 
injured or has a chronic health condition (such as diabetes, epilepsy, asthma, or mental 
health conditions like attention deficit disorder) this may have an adverse impact on the 
child’s performance at school [1-8].  Poor educational performance can accumulate, with 
some young adults, less likely to complete school or attend university, potentially limiting 
their future employment opportunities [9]. Therefore, early identification and recognition of 
a child’s need for learning support at school is critical. 

Traumatic injury is the leading cause of hospitalisation in children aged 1-17 years in 
Australia. Each year almost 70,000 children are hospitalised following an injury and 
childhood injury costs the health system AUD $212 million in treatment costs alone in 
Australia [10].  Different types of injuries (e.g. burns, traumatic brain injury, orthopaedic 
injury) and the mechanism of injury (e.g. vehicle crash, pedal cycle collision, falls, self-harm) 
can affect children in different ways.  The more serious the injury, often the more adverse 
impact on the child’s psychological and physical health, and on the child’s family.  Chronic 
health conditions can also have an adverse impact on a child and their ability to perform 
well at school and to complete their schooling [9]. 

 

2. Study design 

This will be a longitudinal, population-based case-comparison study of injured or chronically 
ill children (i.e. diabetes, epilepsy, asthma, or mental health conditions).  It will involve a 
retrospective epidemiological study of children aged ≤18 years at the date of admission for 
their index hospitalisation in NSW.  It will include a matched population-comparison group.  

The research will involve linkage of records from the NSW hospitalisation data to school 
outcomes from the National Assessment Plan for Literacy and numeracy (NAPLAN), school 
enrolment information, school completions (year 10/11/12), and healthcare utilisation and 
outcomes (i.e. emergency department (ED) presentation, ambulatory mental health client 
contacts, mortality).  The comparison group will be selected from the NSW registry of births. 

 

3. Objective and aims 

The overall objective is to examine school completion, education performance and health 
outcomes of children who have been hospitalised with an injury or a chronic health 
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condition (i.e. diabetes, epilepsy, asthma, or mental health conditions). The specific aims are 
to: 

(1) compare school performance among injured or chronically ill children and their 
matched peers; 

(2) examine factors influencing school performance of injured or chronically ill children 
compared to their matched peers, such as sociodemographic (e.g. age, gender, 
socioeconomic), parental (e.g. education), and clinical factors; 

(3) determine factors that either positively or negatively mediate young people 
completing high school (year 10, 11 or 12); and 

(4) assess characteristics of long-term health service utilization and hospital treatment 
cost among injury or chronically ill children compared to matched peers. 

 

4. Research plan 

4.1  Data sources 

Nine administrative data collections from state and territory secondary data will be used in 
this study: the NSW Admitted Patient Data Collection (APDC), the NSW Emergency 
Department Data Collection (EDDC), ambulatory mental health client contacts, the NSW 
Registry of Births, Deaths and Marriages (RBDM) and the Cause of Death Unit Record File 
(COD-URF) mortality data collections, NAPLAN, NSW school enrolment form information, 
high school completions (year 10, 11 or 12), and RBDM birth data. 

 

4.2 Study design 

Case inclusion criteria. A principal diagnosis of injury (ICD-10-AM: S00-T79) in NSW 
hospitalisation data between 2001 and 2018 and aged ≤18 years at the date of admission. A 
principal or any diagnosis of diabetes (ICD-10-AM: E09-E14), epilepsy (ICD-10-AM: G40, 
G41), asthma (ICD-10-AM: J45), or a mental health condition (ICD-10-AM: F10-F99) between 
2001 and 2018. It is acknowledged that some children may have multiple health conditions 
recorded and these will be reviewed on receipt of the hospitalisation data and will likely be 
treated as a ‘multiple health condition’ group. 

 

Population-comparison groups:  The population comparison group will consist of children 
aged ≤18 years who were born in NSW (obtained from the NSW Registry of Births data 
collection), who had not previously had a hospital admission with a principal diagnosis of 
injury OR a principal or any diagnosis of diabetes, epilepsy, asthma, or a mental health 
condition who were alive at the date of admission of their matched comparison, and who 
were matched in a 1:4 ratio on age, gender and residential postcode to their matched case. 

 

Information on health service use:  Will be obtained from the emergency department (ED) 
presentation and hospital admission data collections. Data from in the APDC includes 
information on admissions to public and private hospitals in NSW and records information 
on patient demographics, source of referral, diagnoses, separation type, acute/non-acute 
care, Australian Refined Diagnosis Related Groups (AR-DRGs), and clinical procedures.  Data 
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collected by the EDDC includes patient demographics, arrival and departure dates/times, 
triage category, type of visit and clinical procedures. A provisional diagnosis assigned by 
staff when a patient presents to the ED is also recorded.   

 

Survival: Mortality data from the RBDM mortality data will provide information on fact of 
death and information from the COD-URF will provide information on the cause of death. 

 

Scholastic performance: will be obtained from NAPLAN during 2008-2018.  NAPLAN 
assessments are conducted on all Australian children in primary school years 3 (7-9 years) 
and 5 (9-11 years), and secondary school years 7 (11-13 years) and 9 (13-15 years), and 
include information in five domains: reading, spelling, writing, grammar and punctuation, 
and numeracy.  Each domain is scored out of 1000 and translated into bands that indicate if 
the child performed below or above the national minimum standard (NMS). Inability to 
achieve the NMS indicates that a child will have difficulty making progress in school without 
assistance [11]. 

 

School enrolment and caregivers: information on enrolments or school changes will be 
obtained, along with information on the child and caregiver’s language spoken at home, 
country of birth, other educational programs attended by the child, any special 
circumstances, support needs, or medical conditions of the child, and the caregiver’s 
occupation and highest level of education. 

 

School completion: includes retention to year 10, year 11 and year 12 certification through 
the Record of School Achievement, preliminary requirements met for Higher School 
Certificate, and awarded Higher School Certificate. 

 

Ambulatory mental health client contacts: information regarding the care clients receive 
from ambulatory specialist mental health services at public hospitals. This includes mental 
health day programs, psychiatric outpatients and outreach services, including home visits. It 
also contains information on care provided by hospital-based consultation liaison services to 
admitted patients in non-psychiatric and hospital emergency settings, care provided by 
community workers to admitted patients and clients in staffed community residential 
settings, and mental health promotion and prevention services. 

 

Urban/ rural identification. The Australian Statistical Geographical Standard (ASGS) will be 
used to identify rural and urban residents in NSW using SA2 and/or postcode as an indicator 
of residential location.  The ASGS assigns residents to one of five categories (i.e. major cities, 
inner regional, outer regional, remote and very remote) using defined index scores of 
distance to service centres [12]. For ease of analysis and reporting, the five categories will 
be collapsed into two categories: urban (i.e. major cities) and rural (i.e. inner and outer 
regional, remote, and very remote NSW) [13]. 
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Socioeconomic status identification. A measure of socioeconomic status will be assigned to 
each hospitalisation using the index of relative socioeconomic disadvantage [14] using SA2 
and/or postcode as an indicator of residential location. Socioeconomic disadvantage will be 
partitioned into quintiles from most (i.e. 1) to least disadvantaged (i.e. 5). 

Consent process. As indicated in the HREA and NSW Privacy Form, the current study will 
seek a waiver of consent. 

 

4.3  Data linkage 

The data linkage component of the study will be conducted by the Centre for Health Record 
Linkage (CHeReL). To link the data extracts, the CHeReL retains only the identifying 
information from each extract. Linkage is conducted using probabilistic record linkage which 
is based on computing the probability that two records belong to the same person through 
the comparison of partial identifiers such as name, date of birth, sex, and postcode. The 
linkage process creates a project specific linkage key (i.e. the Person Project Number: PPN). 
This is returned to the CHeReL Data Integration Unit (DIU) or the data custodian along with 
their original source record ID. The CHeReL DIU or the data custodian extracts the approved 
content variables (excluding identifying information such as names), attaches the PPN and 
securely transfers the data extract the study investigators. The study investigators then re-
link the data extracts using the PPN. 

 

5. Analysis plan and statistical analysis 

All hospital episodes of care related to the one event will be linked to form a period of care.  
Child injury and each chronic illness will be examined separately. 

Aims 1 and 2: To compare school performance for injured or chronically ill children and 
their matched peers, generalized linear regression will be used to assess the difference in 
proportions of performances below the NMS for each of 5 assessment domains for the 
school grades 3, 5, 7 and 9, while taking account the matched peers. To identify factors 
influencing school performance of injured or chronically ill children, factors related to 
performance below NMS such as sociodemographic (e.g. age, gender, socioeconomic), 
parental (e.g. education), and clinical (e.g. number of ED presentations, hospital admissions, 
hospital length of stay) factors will be examined using multivariate logistic regression. 
Relative risks, odds ratios and 95%CIs will be calculated. It is likely that we will need to 
conduct some sensitivity analyses around potential missing variables. In addition, group-
based trajectory modelling [15] will be undertaken to identify clusters of children with 
similar school performance outcomes over time. Information such as sociodemographic (i.e. 
age, gender, socioeconomic status), clinical and parental education will be used to estimate 
an individual’s probability of group membership over time. 

Aim 3: To identify factors influencing high school completion at either year 10, 11 or year 12 
for injured or chronically ill children, factors related to poor school completions, including 
sociodemographic (e.g. age, gender, socioeconomic), parental (e.g. education), and clinical 
(e.g. ED presentations, hospital admissions) factors will be examined using multivariate 
logistic regression. Relative risks, odds ratios and 95%CIs will be calculated. 



5 

 

Aim 4: The characteristics of long-term health service utilisation and hospital treatment cost 
among injured or chronically ill children compared to matched peers will be assessed using a 
generalised linear model with a log link and gamma error distribution to assess hospital 
length of stay (LOS), hospital treatment costs, and the number of hospital admissions during 
the study period. This will be adjusted for sociodemographic and other characteristics, such 
as injury severity. 

 

6. Data confidentiality  

All study information will be maintained in the strictest confidence in accordance with the 
National Health and Medical Research Council (NHMRC) National Statement on Ethical 
Conduct in Research Involving Humans [16].  All results will be published in a form that will 
not allow individuals to be identified, that is, in tabular, aggregate form only; no individual 
results will be disclosed. 

 

7. Data storage, security and retention 

A/Prof Rebecca Mitchell will be responsible for the data storage, security and retention of 
the data extract at the Australian Institute of Health Innovation (AIHI) at Macquarie 
University.  The linked dataset will be stored electronically on a password protected secure 
server located at the AIHI. Only the named researchers will have access to the secure 
computer folder where the data is stored. Any paper printouts from the study will be stored 
in a locked filing cabinet located at AIHI. Printout of results will be shredded prior to 
disposal. Hard copy documentation relating to the study will be stored in a locked cabinet 
when not in use.  Physical security measures at AIHI also include secure swipe card access 
and locks on all office doors. 

The information (ie. research variables used by the researchers) will be stored for a 
minimum of 5 years from the date of publication in line with the NHMRC Australian code for 
the responsible conduct of research to a maximum of 7 years from the date of publication. 
The electronic dataset will be disposed by secure methods that will ensure that the data is 
completely written over and/or the storage medium is physically destroyed and there is no 
possibility that the record can be retrieved.  Linkage key information created by the CHeReL 
will be destroyed after data linkage quality has been verified (i.e. retained for at least 12 
months after supply of the information to the investigators). 

 

8. Research and educational outcomes and information dissemination 

The specific outcomes of this research will include identification of the characteristics of 
injured and chronically ill children most likely to have problems with learning at school.  
Research results will highlight where educational support services need to be available for 
injured and chronically ill children. For example, supportive educational strategies may 
include the child having a virtual real-time presence in the classroom using telepresence 
robots. 

Dissemination of research results will be conducted through a number of mechanisms. 
Research outcomes will be published in high quality, peer-review journals and presented at 
professional conferences.  Research findings will also be published on the AIHI website. 
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9. Timeline 

Project development commenced in July 2018, with the project estimated to take three 
years to complete.   

 

10. Investigators 

Associate Professor Rebecca Mitchell, Associate Professor Cate Cameron, Dr Reidar Lystad, 
Prof Olav Nielssen, Dr Anne McMaugh, Associate Professor Geoff Herkes, Dr Carolyn 
Schniering, and Dr Tien-Ming Hng.  Dr Melissa Johnstone will also be involved in 
interpretation of data and peer-review articles, but will be on maternity leave. 
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