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ABSTRACT
Purpose: The initial aim of this multiagency,
multigenerational record linkage study is to identify
childhood profiles of developmental vulnerability and
resilience, and to identify the determinants of these
profiles. The eventual aim is to identify risk and
protective factors for later childhood-onset and
adolescent-onset mental health problems, and other
adverse social outcomes, using subsequent waves of
record linkage. The research will assist in informing the
development of public policy and intervention
guidelines to help prevent or mitigate adverse long-
term health and social outcomes.
Participants: The study comprises a population
cohort of 87 026 children in the Australian State of
New South Wales (NSW). The cohort was defined by
entry into the first year of full-time schooling in NSW
in 2009, at which time class teachers completed the
Australian Early Development Census (AEDC) on each
child (with 99.7% coverage in NSW). The AEDC data
have been linked to the children’s birth, health, school
and child protection records for the period from birth
to school entry, and to the health and criminal
records of their parents, as well as mortality
databases.
Findings to date: Descriptive data summarising sex,
geographic and socioeconomic distributions, and
linkage rates for the various administrative databases
are presented. Child data are summarised, and the
mental health and criminal records data of the
children’s parents are provided.
Future plans: In 2015, at age 11 years, a self-report
mental health survey was administered to the cohort in
collaboration with government, independent and
Catholic primary school sectors. A second record
linkage, spanning birth to age 11 years, will be
undertaken to link this survey data with the
aforementioned administrative databases. This will
enable a further identification of putative risk and
protective factors for adverse mental health and other
outcomes in adolescence, which can then be tested in
subsequent record linkages.

INTRODUCTION
The relatively high prevalence in childhood
of both clinical and subclinical mental
health difficulties in Australia, alongside low
service utilisation,1 calls for a population-
based approach to childhood mental health
promotion. This should be augmented by
early intervention and prevention pro-
grammes that target vulnerable children, but
which are not limited to those presenting
with overt clinical symptoms or established
diagnoses. Recent estimates indicate that
major depressive disorder, self-harm, anxiety
disorder and violence are 4 of the top 10
causes of global burden of disease and injury
among individuals aged 15–24 years,2 with a

Strengths and limitations of this study

▪ The sample is a multigenerational, population
cohort of approximately 87 000 Australian chil-
dren, representative of 99% of children in the
state of New South Wales entering their first year
of formal education in 2009.

▪ The use of record linkage methodology to
combine multiagency administrative data collec-
tions limits selection and participation bias and
loss to follow-up, but may also be limited in
depth and accuracy of information.

▪ The available data on parental history of mental
and physical illness and criminal offending
permit the investigation of children at familial
risk of developing mental illness and other
adverse health and social outcomes, as well as
resilience to these outcomes.

▪ This large sample size offers opportunities to
identify different early developmental pathways
of risk and resilience, and affords sufficient
power to determine the relationships between
relatively rare exposures and outcomes.
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quarter of global disability attributable to mental health,
and substance use disorders in individuals aged
0–24 years.3 Among Australians of this age, psychotic
and mood disorders contribute almost two-thirds of the
total burden of disease due to mental illness, and vio-
lence against self or others contributes one-third of the
total burden of injury.4 Between a quarter and two-fifths
of these disorders in adulthood could be prevented by
effective early intervention for juvenile mental health
problems.5 Preventative interventions are therefore
necessary as soon as, or even before, identifiable risk
characteristics in childhood emerge.
The central questions to be addressed at the popula-

tion level in this context include: (1) what is the most
reliable and efficient way of identifying childhood pat-
terns of risk (and resilience) for adverse mental health
and related outcomes in later childhood and/or adoles-
cence; (2) what universal prevention and early interven-
tion policies most effectively reduce or mitigate high risk
for later adverse outcomes; (3) what targeted interven-
tions are most effective for groups at high risk for
mental ill health, and how can they be deployed in a
way that avoids stigmatisation and damage to self-
esteem? The present study aims to address the first of
these questions, and provide a foundation to help
inform the second and third. There are two types of
factors that affect risk, those that increase risk or likeli-
hood of adverse outcomes, which are referred to as vul-
nerability factors, and those that reduce risk, namely
protective factors. The New South Wales Child
Development Study (NSW-CDS) seeks to identify both of
these at a population level so that interventions designed
to reduce vulnerability can be considered in combin-
ation with those that increase protection.
The NSW-CDS (http://www.nsw-cds.com.au) adopts a

life course epidemiological approach to examine associa-
tions at a population level between various indices of
biological and environmental exposures (eg, perinatal
complications, child maltreatment, parental mental
illness or parental criminal history), and a range of
indices of psychosocial adjustment in later childhood,
adolescence and young adulthood. It combines multi-
agency, multigenerational record linkage methodology
with cross-sectional survey information obtained at ages
5 and 11 years, and takes a longitudinal perspective by
means of successive waves of record linkage. The
NSW-CDS cohort thus provides an unprecedented
opportunity to examine the complex relationships
between various exposures, individual characteristics and
later development at multiple time points in a large
population cohort.

COHORT DESCRIPTION
The State of NSW comprises 32% of the Australian
population;6 it is the most populous state in Australia,
with an ethnically diverse population of around 7
million inhabitants, of which the majority

(approximately 63%) reside in Sydney, the largest city in
Australia.7 In 2009, teachers in government and private
education sectors completed a national survey for the
first time, the Australian Early Development Census
(AEDC). This included all children entering their first
year (Kindergarten) of full-time formal schooling at
approximately 5 years of age (N=87 170), representing
99.9% of the eligible NSW children in 2009. The
NSW-CDS child cohort (N=87 026) was defined from
this original AEDC sample, with the exclusion of 0.9%
of the NSW AEDC cohort for whom either a catch-up
assessment was completed in 2010, or duplicate AEDC
records existed.8

The AEDC (previously referred to as the Australian
Early Development Index) was conducted using the
Australian revision of the Canadian Early Development
Instrument,9 and was completed by teachers on the
basis of at least 1 month’s knowledge of the child. It
measures school readiness in five developmental
domains: physical health and well-being, social compe-
tence, emotional maturity, language and cognitive devel-
opment, and communication skills and general
knowledge.9 The AEDC has satisfactory construct and
concurrent validity,10 and the Australian Government
has committed to collecting the census data on school
entry every 3 years. Aggregated data are publicly avail-
able, and microdata for use in record linkage studies
can be accessed at http://www.AEDCdata.com.au. A list
of individual items available under each developmental
domain can be found in Brinkman et al.11

A summary of the sociodemographic characteristics of
the NSW-CDS child cohort (N=87 026), defined by
inclusion in the AEDC of 2009 in NSW, is presented
alongside Australian Census data available for a compar-
able NSW and national age group (5–9 years) in table 1.
This demonstrates the comparability of the NSW-CDS
cohort to the state and national population distributions
of sex, socioeconomic index of areas, and areas of acces-
sibility and remoteness.12 13 The NSW-CDS child cohort
may thus be considered representative of the NSW and
Australian populations of comparable age.
In 2013, the AEDC cohort was linked to several admin-

istrative data sets as detailed below. These included the
children’s birth, mortality, health, school and child pro-
tection records, their mothers’ perinatal records, and
both parents’ mortality, health and criminal records.
The record linkage was conducted by an independent
agency, the Centre for Health Record Linkage
(CHeReL: http://www.cherel.org.au/) using
ChoiceMaker software (Choice Maker Technologies
Inc.) to facilitate probabilistic record linkage methods
that ensure strict privacy protocols are adhered to.
Matching variables included name, date of birth, resi-
dential address and sex, and were obtained for each of
the data sets. Definite and possible matches between
these data sets were identified using ‘blocking’ and
‘scoring’, with 0.75 and 0.25 probability cut-off limits
employed to ensure false positive links were minimised
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(ie, all pairs of records with probabilities above the
upper cut-off were designated as ‘true matches’, whereas
all pairs of records with probabilities below the lower
cut-off were designated as ‘false matches’, and clerical
reviews were performed on all pairs with probabilities
between the cut-off limits). At the completion of the
linkage, a project-specific Person ID was assigned to
allow linked records for the same individual to be identi-
fied and extracted. No content data (eg, health informa-
tion) was used in the linkage process. Instead, each data
custodian extracted the approved data and provided the
researchers with a de-identified unit record file num-
bered by the project-specific Person ID, which allowed
the researchers to combine the multiple data sets. In
addition to the privacy protection afforded by the
record linkage methodology, restrictions on the nature
of data items available to the research team, as well as
restrictions on the provision of geographical and calen-
dar data, help ensure that individual participants cannot
be identified.
Ethical approval for the research was obtained from

the NSW Population and Health Services Research
Ethics Committee (HREC/11/CIPHS/14), and the
University of New South Wales Human Research Ethics
Committee (HC11409), with data custodian approvals

granted by the relevant Government Departments. The
Australian National Health and Medical Research
Council (NHMRC) National Statement of Ethical
Conduct in Human Research (Chapter 2.3) enables a
waiver of consent to be enacted for the purpose of
record linkage research, where stringent privacy and
anonymity procedures are followed, and where there is a
perceived public good; these guidelines are consistent
with Australian and NSW privacy and information
legislation.15

Child cohort
AEDC data were linked to: (1) birth and mortality data
derived from the NSW Registry of Births, Deaths and
Marriages—Birth Registrations and Mortality records, (2)
education data from the NSW Department of Education
Best Start Kindergarten Assessment records (public edu-
cation sector only), (3) Case Management System (KiDS)
provided by the NSW Department of Family and
Community Services—including Child Protection
Substantiations, Child Out of Home Care and Brighter
Futures records and (4) health records from the NSW
Ministry of Health’s Perinatal, Emergency Department,
and Admitted Patients Data Collections. The linked data
covered the period from birth to age 5 years.

Table 1 A comparison of demographic characteristics between the NSW-CDS cohort and Australian Census data

NSW-CDS child cohort General ‘comparable’ population*

n Per cent NSW, % National, %

Age, years

<5 4132 4.75

5–6 68 275 78.45

≥6 14 619 16.70

Gender

Male 44 729 51.40 51.50 51.40

Female 42 297 48.60 48.50 48.60

ARIA†

Major cities 62 556 71.88 72.81 72.90

Inner regional 16 674 19.16 20.05 20.24

Outer regional 6771 7.78 6.48 6.33

Remote 890 1.02 0.51 0.46

Very remote 135 0.16 0.15 0.06

SEIFA Index for Relative Socio-Economic Disadvantage‡

Quintile 1 (greatest disadvantage) 20 951 24.07 20.00 20.00

Quintile 2 19 336 22.22 20.00 20.00

Quintile 3 12 489 14.35 20.00 20.00

Quintile 4 12 201 14.35 20.00 20.00

Quintile 5 (least disadvantage) 22 034 25.02 19.00 20.00

*Comparative population of children aged 5–9 years in 2011 (NSW-CDS child cohort approximately 7 years in 2011) derived from the
Australian Bureau of Statistics (ABS) and Australian Institute of Health and Welfare.6–8 12 13

†This index was commissioned by the former Department of Health and Aged Care, and uses geographic information systems to summarise
a community’s level of remoteness based on the accessibility of services (derived from measures of road distances between populated
localities and service centres).13

‡The indices were developed by the ABS as a set of measures derived from census information that summarise the socioeconomic
conditions of an area. The postcode of residence of the child recorded in the AEDC was matched to an ABS State Suburb (SSC), and the
corresponding SEIFA score for the SSC. Quintiles for SEIFA scores reported in the 2009 AEDC data set are based on ABS SEIFA deciles for
the 2006 census.11 Quintiles are based on National AEDC data (ie, created on the basis of all children who participated in the 2009 AEDC
nationally).14

ARIA, Accessibility/Remoteness Index of Australia; NSW-CDS, New South Wales Child Development Study; SEIFA, Socioeconomic Indexes
for Areas.
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Parents of the child cohort
Parents were identified through linkage of the chil-
dren’s AEDC records, with birth registration data held
in the NSW Registry of Births, Deaths and Marriages;
mothers were identified for 81.6% (N=72 796) and
fathers for 81.5% (N=72 778) of the AEDC sample. For
children who had an NSW birth registration record,
linkage identified 98.09% of mothers and 98.07% of
fathers. Child cohort members without a matched NSW
birth registration record were born outside of NSW
(16.9%), either elsewhere in Australia or overseas. The
sample was then cleaned to remove duplicate AEDC
records and any AEDC records which were part of a
‘recovery’ collection in 2010. Following data cleaning,
mother and father records were available for 72 245
(83.0%) children in the child cohort, of which there
were 71 076 individual mothers and 71 039 individual
fathers. Having identified that a substantial proportion
of the child cohort had not been born in NSW, and
would thereby be excluded from future studies using
linked parental records, we compared the sociodemo-
graphic characteristics of the whole cohort to those
without an NSW registered birth, as well as Australian
and NSW population estimates for children of the same
age; no major group differences were detected (see
online supplementary table 1-X).
Identified mothers and fathers were linked to records

derived from the (1) Registry of Births, Deaths and
Marriages—Mortality records, (2) health records pro-
vided by the NSW Ministry of Health’s Mental Health
Ambulatory, Emergency Department, and Admitted
Patients Data collections and (3) criminal offending
records derived from the NSW Bureau of Crime
Statistics and Research reoffending records, including
data from Drug, Local, District and Supreme Criminal
Courts, and Corrective Services.

FINDINGS TO DATE
Optimal linkage rates were achieved (table 2), with a
false positive rate of 0.03% and 0.5% for the child
cohort and their parents, respectively. Table 2 outlines
the linkage rates for each data set and the retained
sample following data cleaning across child, mother and
father subgroups.

Sociodemographic information
Table 3 presents sociodemographic and other character-
istics of the 87 026 members of the child cohort (48.6%
female). At the time of the AEDC in 2009, the mean
age of participants was 5.75 years, with an SD of 0.39
(males: M=5.78, SD=0.40; females: M=5.71, SD=0.38).
The top five countries of children’s birth included:
Australia 94.1%, England 0.7%, New Zealand 0.7%,
India 0.6% and the USA 0.3%. The socioeconomic dis-
tribution of area of residence for the cohort members
was similar to the distribution reported for the national
AEDC sample.8

Child development
Scores on the AEDC provide an indication of early child-
hood development on five domains of functioning, as
described above. For each domain, a child received a
score between 0 and 10, with higher scores indicating
better developmental functioning. Performance on each
of the domains was also expressed categorically, with
children falling in the bottom 10% of the distribution
classified as developmentally ‘vulnerable’; children who
scored in the 10th–25th centile as developmentally ‘at
risk.’ Individual domain scores in the cohort were com-
parable to the national distribution of scores, with 5.9–
9.2% classified as ‘developmentally vulnerable’ (0–10th
centile), 9.5–15.8% classified as ‘developmentally at risk’
(11th–25th centile), and 77.2–78.5% of the children
classified as developmentally ‘on track’ (>25th centile).10

The distribution of scores in the language and cognitive
skills domain was slightly higher than the national
average, with 84.6% of the cohort classified as ‘on track’,
compared with 77.1% of the national sample. AEDC
domain and subdomain percentile and vulnerability dis-
tributions for the whole child cohort and the subcohort
with linked parental records are provided in the online
supplementary table 2-X. Those with linked parental
records uniformly showed slightly lower rates of vulner-
ability on AEDC domain and subdomain scores. Because
AEDC domain scores are not provided for children with
special needs (ie, children who require special assistance
in the classroom due to a chronic medical, physical, or
intellectually disabling condition), we additionally
present demographic data for the cohort with these chil-
dren removed from the total cohort, and the subcohort
with parental linked data (see online supplementary
table 1-X).

Child educational attainment
The Best Start Kindergarten Assessment (BSKA) was
available for 44.8% of the child cohort (the assessment
was not conducted outside the public education system).
Literacy included seven dimensions and numeracy
included four dimensions, listed in table 3. Scores across
dimensions were standardised to a range 0–3, in which 0
indicated normal or expected performance on school
entry, and 1–3 indicated incremental performance
increases above what is expected on school entry. In our
cohort, the majority of children achieved an expected
level of proficiency: 48.2% of children obtained a score
of 0 in literacy and 43.1% scored 0 in numeracy, with
10% demonstrating very high proficiency in early liter-
acy and numeracy competence (see table 3).

Child protection (2000–2009)
There were 3822 cohort members (4.4%) with a record
of child protection involvement (see table 3). This
included children with at least one report where actual
harm or risk of significant harm was determined
(N=3078; 80.5%). Additional data collections provided
information on the number of cohort members who were
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Table 2 Multiagency data collection record linkage rates and retained sample following cleaning

Data collection

Children Mothers Fathers

Linkage rate Retained Linkage rate Retained Linkage rate Retained

Years

Per

cent N/n N/n

Per

cent N N/n

Per

cent N N/n

Early development

Australian Early Development Census 2009 89 268 87 026

Vital events

NSW Registry of Births, Deaths and Marriages: Birth

Registrations data

2000–2006 83.1 74 293 72 245 72 796 72 245 72 778 72 245

NSW Registry of Births, Deaths and Marriages: Death

Registrations data

2000–2009* 0.0 2 2 0.2 108 109 0.5 363 369

Australian Bureau of Statistics Mortality data 2000–2007 0.0 0 0 0.1 64 64 0.3 223 223

Health

NSW Ministry of Health Perinatal Data Collection 2000–2006 83.9 74 930 73 056 99.2 72 213 71 663

NSW Ministry of Health Emergency Department Data Collection 2005–2009 61.2 54 598 53 184 44.1 32 068 31 814 43.3 31 529 31 309

NSW Ministry of Health Admitted Patients Data Collection 2000–2009 86.6 77 313 75 391 99.4 72 376 71 824 49.9 36 341 36 170

NSW Ministry of Health Mental Health Ambulatory Data

Collection

2000–2009 7.3 5308 4629 4.5 3246 2854

Education

NSW Department of Education Best Start Kindergarten

Assessment data (Government schools only)

2009 44.8 40 035 40 032

Child protection

NSW Department of Family and Community Services Case

Management System (KiDS) (Child Protection, Out-of-home-care

and Brighter Futures)

2003–2009† 4.4 3929 3822

Criminal offending

Bureau of Crime Statistics and Research data 1994–2009 10.1 7350 6180 29.3 21 329 18 540

*NSW Registry of Births, Deaths and Marriages Death Registrations data for the child cohort is for 2009 only.
†Brighter Futures data for the child cohort is available from 2004.
NSW, New South Wales.
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or had been placed in out-of-home care, and the propor-
tion of children and their families who were enrolled in
the Brighter Futures programme, an early intervention

programme for families with children at risk of abuse
and/or neglect that started in 2004 (see table 3).

Child health
Perinatal health (1999–2006): Mean maternal age at birth,
and mean birth weight, were in line with national
norms.16 17 One in 10 cohort members were given a low
Apgar score (<7) at 1 min after birth, whereas 1.1% had
a low Apgar score at 5 min.18 The most common
recorded maternal health problem during pregnancy
was pre-eclampsia (5.7% of mothers) (see table 3).
Hospital admissions (2000–2009): The number of admis-

sions for each child ranged from 1 to 255 (median
(Mdn)=3.08). Among the 75 391 children admitted to
hospitals, 30 336 (40.2%) had only a single record of
admission comprising the birth event, with no additional
admissions or diagnoses. Prior to 12 months of age,
excluding the birth event, the most common diagnoses
were conditions originating from the perinatal period
(n=23 326, 31.9%), which include birth trauma, and dis-
orders related to length of gestation and fetal growth.
These accounted for 72.4% of all (non-birth event) diag-
noses across hospital admissions during that period.
After 12 months of age, the most common diagnoses
were diseases of the respiratory system (n=12 850,
17.6%), accounting for 28.2% of all diagnoses. Further
details regarding the most prevalent diagnoses under
each ICD10-AM chapter block are provided in the
online supplementary table 3-X.
Emergency Department presentations (2000–2009): The

number of presentations to the hospital emergency
departments for each child ranged from 1 to 76, with a
total of 53 184 (61.1%) children presenting at least
once. The most common reasons for emergency depart-
ment presentation were otitis media unspecified (4.1%),
open wound of other parts of head (7.1%), fever
unspecified (7.6%), acute upper respiratory infection
unspecified (9.6%), viral infection unspecified (10.1%),
and special screening examination unspecified (49.2%).
Further details regarding the most prevalent diagnoses
under each ICD10-AM chapter block are provided in
the online supplementary table 4-X.

Parental health
Hospital admission (2000–2009): There were 71 824
(99.4%) mothers and 36 170 (50.1%) fathers with a
reported hospital admission, of which 70 501 (99.2%) of
mothers had birth-related hospital admissions, and
38 079 (53.6%) of mother had a non-birth-related hos-
pital admission. The number of admissions for mothers
ranged from 1 to 302 (Mdn=4.7) per person, and for
fathers from 1 to 1027i (Mdn=12) per person. The most
frequent reasons for admission of mothers, aside from
those related to pregnancy, childbirth and the puerper-
ium, were diseases of the digestive and genitourinary

Table 3 Selected characteristics of the NSW-CDS child

cohort

n

Per

cent

Child developmental vulnerability (N=87 026)

Physical health and well-being* 7166 8.6

Social competence* 7268 8.8

Emotional maturity* 6134 7.4

Language and cognition* 4848 5.9

Communication skills and general

knowledge*

7589 9.2

Child educational attainment: expected level (N=40 032)

Literacy: Phonics 16 846 42.8

Literacy: Phonemic awareness 23 251 59.6

Literacy: Comprehension 19 063 50.2

Literacy: Aspects of speaking 10 858 27.7

Literacy: Aspects of writing 30 867 79.9

Literacy: Reading texts 21 634 55.0

Literacy: Concepts about print 18 241 46.3

Numeracy: Pattern repeated unit 3668 9.2

Numeracy: Forward number word

sequences

4130 10.4

Numeracy: Numerical identification 16 954 42.7

Numeracy: Early arithmetic strategies 16 956 42.8

Child protection (N=3822)

Emotional/psychological abuse 1648 1.9

Neglect 1189 1.4

Physical abuse 704 0.8

Sexual abuse 386 0.4

Out-of-Home-Care 1143 1.3

Targeted intervention programme:

Brighter Futures

987 1.1

Child perinatal health (N=73 056)

Any smoking during pregnancy 10 870 14.9

Maternal hypertension 801 1.1

Pre-eclampsia 4130 5.7

Maternal diabetes mellitus 439 0.6

Gestational diabetes 3338 4.6

Apgar score at 1 min†7∼10 65 606 90

Apgar score at 5 min †7∼10 72 088 98.9

Birth weight (g)†

<1500 523 0.7

1500–2899 11 156 15.3

2900–3499 29 638 40.6

3500–4499 30 490 41.7

4500 and over 1249 1.7

Maternal age (years)†

≤24 13 311 18.2

25–29 20 537 28.1

30–34 24 694 33.8

≥35 1414 19.9

*Children who score in the 0–10th centile are classified as
‘developmentally vulnerable’, indicating much lower than average
AEDC scores.
†The variable has been categorised from the original continuous
variable in the data set.
AEDC, Australian Early Development Census; NSW-CDS, New
South Wales Child Development Study.

iOne male patient was admitted 1027 times for renal dialysis.

6 Carr VJ, et al. BMJ Open 2016;6:e009023. doi:10.1136/bmjopen-2015-009023

Open Access

 on M
arch 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-009023 on 11 F

ebruary 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


systems. For fathers the most common reasons for admis-
sion were diseases of the digestive system, and injuries or
poisonings. Further details regarding the most prevalent
diagnoses under each ICD10-AM chapter blocks are pro-
vided in the online supplementary table 3-X.
Emergency department presentations (2000–2010): There

were 31 814 mothers (44.0%) and 31 309 fathers
(43.3%) with a reported emergency department presen-
tation. The number of emergency department presenta-
tion events for mothers ranged from 1 to 294 (Mdn=2),
and for fathers from 1 to 129 (Mdn=2). Classifications
were assigned using both ICD9 and ICD10 diagnostic
codes, with the migration timetable to V.10 differing
across hospitals. In this paper, for descriptive purposes,
both ICD versions are reported in the online supple-
mentary table 5-X.
Mental Health Ambulatory (2001–2010): There were

4629 mothers (6.4%) and 2854 fathers (4.0%) with a
Mental Health Ambulatory record.ii The number of
contact events with the mental health ambulatory ser-
vices for mothers ranged from 1 to 4044 (Mdn=96), and
for fathers from 1 to 4938 (Mdn=94). The most frequent
contact events for mothers were for depression
(n=33 188 events; n=1104 mothers) and schizophrenia
(n=18 958 events; n=184 mothers). The same pattern
was evident for fathers: the most frequent contact events
were for depression (n=19 158 events; n=547 fathers)
and schizophrenia (n=15 485 events; n=202 fathers).iii

Parental criminal offending (2000–2010)
There were 6180 mothers (8.6%) and 18 540 fathers
(25.7%) with a report in the ‘offense/appearance’
records of the NSW Bureau of Crime Statistics. The type
of offence was classified using the 16 categories in the
Australian Standard Offence Classification (ASOC).
Online supplementary table 6-X provides the number of
children with a maternal and/or paternal history of
offending, with all 16 ASOC categories represented.
Online supplementary table 6-X shows, respectively, the
number of children with a maternal and paternal history
of the offences listed in the standard ASOC categories.
The most frequent offence for both parents was ‘traffic
and vehicle regulation offences’.

Future directions
The NSW-CDS is a longitudinal study. A self-report
survey of the children’s mental health and well-being
was implemented in the second half of 2015 when the

cohort was aged approximately 11 years. This was con-
ducted in school class time, with assistance from 830
schools in NSW, and captured approximately 30.1% of
the eligible child population. A second multiagency,
multigenerational record linkage will be undertaken in
early 2016 using the administrative data bases described
above, spanning birth to age 11 years, and including the
child mental health and well-being survey data. This will
provide an opportunity to elucidate patterns of risk and
resilience across early and middle child development,
and will form the foundation upon which subsequent
waves of record linkage will be conducted to provide
information about health and other outcomes as the
cohort moves into adolescence and early adulthood.

STRENGTHS AND LIMITATIONS
The main strengths of the NSW-CDS are the representa-
tive nature of the large population sample, the extensive
linkage of multiagency, intergenerational (parent–child)
data collections, and the use of independent informants
(teachers’ reports) of child functioning at approximately
5 years of age. The use of record linkage methodology
enables an entire cross-section of the general population
to be sampled with minimal selection bias, and allows
for investigation of multiple factors contributing to risk
and protection for outcomes of low prevalence and/or
of relevance to minority groups (eg, indigenous
Australians, remote communities, children with special
needs). The capacity to map records from children to
parents also provides a unique opportunity to conduct
nested ‘high-risk’ substudies of the cohort where interac-
tions between familial (eg, parental history of mental
illness or criminal behaviours) and environmental risk
and protective factors can be explored. The study thus
affords a unique opportunity to investigate developmen-
tal pathways representing both risk of disorder and resili-
ence to adversity, with respect to rare exposure and
long-term outcomes that will be determined over time in
future record linkages. This research is enabled by the
investment of Federal and State Governments in
Australia in providing the necessary record linkage infra-
structure, ethical guidelines and specialist committee
review, as well as privacy legislation to safeguard the use
of individual data for research in a protected manner.
The use of sequential record linkages as the primary

means of longitudinal follow-up is expected to minimise
loss of participants in future phases, other than due to
migration or mortality. Attrition rates are anticipated to
reflect the average annual inward (interstate: n=162 535;
international: n=144 100) and outward (interstate:
n=267 907; international: n=93 000) overall migration
rates in NSW,19 20 as well as loss within the education
data associated with year-level repetition (8.4% of stu-
dents over the typical 13 years of schooling in NSW),21

mortality (6.5/1000 for the total Australian popula-
tion),22 and insufficient/incorrect identifiers for
linkage.

iiThe Mental Health Ambulatory data collection contains
administrative data for public mental health services and does not
incorporate services provided in the private sector, such as general
practitioners and private psychiatrist and psychologists.
iiiThe most frequent type of episodes/activities recorded in the Mental
Ambulatory Data Collection for both mothers and fathers was: Mental
Health Diagnosis not yet allocated or F99.1. This is a code provided in
the ICD-10 and Mental Health Ambulatory Data Collection Dictionary
when the diagnosis did not fall into the categories already identified,
or the clinicians were unsure.
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In terms of limitations, first, the research data
obtained through record linkage involves information
collected primarily for administrative purposes, poten-
tially limiting the depth and accuracy of the information
available. For example, there are no indicators of low
(ie, ‘below expected’) performance on the BSKA, owing
to the lack of requirement to meet any literacy or
numeracy benchmarks at school entry; while this limits
the utility of this indicator for studies of poor function-
ing at school entry, it may be useful in denoting chil-
dren performing above expectation according to recent
models of resilience.23 Second, while comprehensive
information is available within these repositories, it is
possible that other important factors contributing to the
development of risk and protective factors were not
included. This limitation will be minimised in the
second phase of the NSW-CDS, by supplementing
administrative data with information gathered in the
self-report survey of mental health and well-being at
around 11 years of age. Third, intergenerational ana-
lyses in the future will not be possible for 16.9% of the
cohort who were born outside of NSW, and for whom
parents could not be identified from NSW birth
records. Finally, a weakness of the first record linkage
described here is the absence of information on the
indigenous status of cohort participants. Permissions for
accessing the indigenous indicator are being sought for
future linkages.

COLLABORATION
Initial data analyses and publications will be generated
primarily by those listed as authors on this paper, and
others mentioned in the acknowledgements section as
members of the scientific committee overseeing this
project, together with their postgraduate research stu-
dents. However, the research team is open to potential
research collaborations with other scientists, with the
proviso that analysis of linked data is currently
authorised to occur at only one location, owing to
ethical considerations in relation to relevant privacy
legislation. In the first instance, potential researchers
interested in collaboration should contact the first
author (VC) with their expression of interest.
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Table 1-X Comparison of demographic characteristics between Australian Census data and both the whole NSW-CDS child cohort and the subcohort with 

linked parental data (i.e., births registered in NSW).  

 General population1 NSW-CDS child cohort 

Demographic variable  Whole cohort Whole cohort, excluding 
special needs children3 

Births with linked 
parental data2 

Births registered in NSW, 
excluding special needs4 

  (n=87 026) (n=83 250) (n=72 245) (n=69 116) 

 NSW % AUS  % n % n % n % n % 

Age (years)           
<5    4132 4.75  3977 4.8  3144 4.35  3036 4.39 
5 -6    68 275 78.45  65 782 79.0  56 967 78.85  54 885 79.41 
≥6    14 619 16.70  13 491 16.2  12 134 16.80  11 195 16.20 

Sex           
Male  51.50  51.40  44 729 51.40  42 089 50.56  37 116 51.38  34 931 50.54 
Female  48.50  48.60  42 297 48.60  41 161 49.44  35 129 48.62  34 185 49.46 

ESL           
Yes    15 573 17.89  14 803 17.78  11 594 16.05  10 993 15.91 
No    71 453 82.11  68 447 82.22  60 651 83.95  58 123 84.09 

ARIA           
Major Cities   72.81  72.90  62 556 71.88  59 865 71.91  53 171 73.60  50 837 73.55 
Inner Regional   20.05  20.24  16 674 19.16  15 943 19.15  13 088 18.12  12 547 18.15 
Outer Regional  6.48 6.33  6 771 7.78  6452 7.75  5239 7.25  5009 7.25 
Remote  0.51 0.46  890 1.02  861 1.03  660 0.91  639 0.92 
Very Remote  0.15 0.06  135 0.16  129 0.16  87 0.12  84 0.12 

SEIFA           
Q1 ( most disadvantaged) 20.00 20.00  20 951 24.07  19 862 23.86  17 067 23.63  16 199 23.44 
Q2 20.00 20.00  19 336 22.22  18 380 22.08  15 634 21.64  14 877 21.53 
Q3 20.00 20.00  12 489 14.35  11 971 14.38  10 458 14.48  10 015 14.49 
Q4 20.00 20.00  12 201 14.02  11 710 14.07  10 453 14.47  10 030 14.51 
Q5 ( least disadvantaged) 19.00 20.00  22 034 25.30  21 312 25.60  18 623 25.78  17 985 26.03 

 

1Comparative population of children aged 5-9 years in 2011 (NSW-CDS child cohort ~7 years in 2011) derived from the Australian Bureau of Statistics (ABS) and Australian 
Institute of Health and Welfare.[6-8,12-13]. 
2 Children for whom it is possible to link parental data (i.e., child births registered in NSW); Excludes 33776 and 43129 children with special needs for whom AEDC 
developmental indices are unavailable; ESL = English as a second language (excluding children who are proficient in English); ARIA = Accessibility/Remoteness Index of 
Australia; SEIFA = Socio-Economic Indexes for Areas.  
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Table 2-X Comparison of AEDC scores between the whole NSW-CDS child cohort and a sub-cohort 
with linked parental records 

AEDC domains and sub-domains 

NSW-CDS child cohort 
 

Sub-cohort with linked 
parental records  

(n=83 250)1 (n=69 116)2 

n % n % 

Physical health and well-being      
Vulnerable: 0-10th percentile  7166 8.6  5639 8.2 
At risk: 11-25th percentile  10 663 12.9  8817 12.8 
On track: 26-50th percentile  17 652 21.3  14 584 21.2 
On track: 51-100th percentile  47 410 57.2  39 899 57.9 

 Physical readiness for school day      
Not vulnerable  75 445 91.0  63 198 91.7 
Vulnerable  7435 9.0  5734 8.3 

 Physical independence     
Not vulnerable  76 687 92.5  63 889 92.7 
Vulnerable  6200 7.5  5046 7.3 

 Gross and fine motor skills      
Not vulnerable  77 510 93.5  64 601 93.7 
Vulnerable  5377 6.5  4335 6.3 
     

Social competence      
Vulnerable: 0-10th percentile  7268 8.8  5750 8.3 
At risk: 11-25th percentile  11 653 14.1  9525 13.8 
On track: 26-50th percentile  19 061 23.0  15 716 22.8 
On track: 51-100th percentile  44 895 54.2  37 937 55.0 

Overall social competence      
Not vulnerable  78 068 94.2  65 154 94.5 
Vulnerable  4801 5.8  3767 5.5 

Responsibility and respect     
Not vulnerable  75 498 91.1  63 056 91.5 
Vulnerable  7375 8.9  3869 8.5 

 Approaches to learning      
Not vulnerable  76 256 92.0  63 714 92.4 
Vulnerable  6615 8.0  5209 7.6 

 Readiness to explore new things     
Not vulnerable  75 318 91.2  62 806 91.5 
Vulnerable  7236 8.8  5856 8.5 
     

Emotional maturity     
Vulnerable: 0-10th percentile  6134 7.4  4906 7.1 
At risk: 11-25th percentile  11 805 14.3  9647 14.0 
On track: 26-50th percentile  20 383 24.7  16 773 24.4 
On track: 51-100th percentile  44 230 53.6  37 354 54.4 

 Prosocial and helping behaviour     
Not vulnerable  74 250 92.2  62 031 92.6 
Vulnerable  6241 7.8  4985 7.4 

 Anxious and fearful behaviour      
Not vulnerable  73 627 89.2  61 321 89.3 
Vulnerable  8876 10.8  7326 10.7 

 Aggressive behaviour      
Not vulnerable  75 434 91.4  62 935 91.7 
Vulnerable  7095 8.6  5729 8.3 

 Hyperactive and inattentive behaviour      
Not vulnerable  73 629 89.2  61 448 89.5 
Vulnerable  8922 10.8  7231 10.5 
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AEDC domains and sub-domains 

NSW-CDS child cohort 
 

Sub-cohort with linked 
parental records  

(n=83 250)1 (n=69 116)2 

n % n % 

 
Language and cognitive skills  

  
  

Vulnerable: 0-10th percentile  4848 5.9  3707 5.4 
At risk: 11-25th percentile  7892 9.5  6272 9.1 
On track: 26-50th percentile  16 059 19.4  13 266 19.3 
On track: 51-100th percentile  54 031 65.2  45 643 66.3 

 Basic literacy      
Not vulnerable  77 453 93.5  64 785 94.1 
Vulnerable  5353 6.5  4086 5.9 

 Interest in literacy/numeracy and memory     
Not vulnerable  77 491 93.8  64 642 94.0 
Vulnerable  5155 6.2  4104 6.0 

 Advanced literacy      
Not vulnerable  78 578 95.0  65 599 95.3 
Vulnerable  4145 5.0  3203 4.7 

 Basic numeracy      
Not vulnerable  74 962 90.7  62 842 91.4 
Vulnerable  7708 9.3  5916 8.6 
     

Communication and general knowledge     
Vulnerable: 0-10th percentile  7589 9.2  5689 8.3 
At risk: 11-25th percentile  13 085 15.8  10 548 15.3 
On track: 26-50th percentile  15 899 19.2  13 155 19.1 
On track: 51-100th percentile  46 306 55.9  39 535 57.4 
     

Number of AEDC domains rated “vulnerable” 
(0-10th percentile) 

    

No domains  65 264 78.7  55 084 79.9 
One domain  9117 11.0  7224 10.5 
Two domains  4298 5.2  3411 4.9 
Three domains  2221 2.7  1707 2.5 
Four domains  1346 1.6  1046 1.5 
Five domains  649 0.8  468 0.7 
     

Note: Excludes 13776 and 23129 children with special needs for whom AEDC developmental indices are 

unavailable, special needs on the AEDC indexes students with a medically diagnosed physical, intellectual or 

chronic medical condition which requires additional assistance.  

Note: Range missing on any domain or sub-domain is from 180 - 2759. 
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Table 3-X  Distribution of causes of admission to a hospital for children, mothers and fathers by ICD10-AM chapters a b  

  Children  Mothers  Fathers 

Chapter ICD10-AM Title Blocks 
n 

< 1 yr old 
n 

>1 yr old 
 

n  
(mothers) 

n 
(children)  

n 
(fathers) 

n 
(children) 

I Certain infectious and parasitic diseases A00–B99 4373 7984  8709 8722  3417 3420 
II Neoplasms C00–D48 305 418  5056 5062  2405 2408 
III Diseases of the blood and blood-forming organs and certain 

disorders involving the immune mechanism 
D50-D89 234 507 

 
4067 4075 

 
628 629 

IV Endocrine, nutritional and metabolic diseases E00–E90 926 3262  5347 5360  2554 2565 
V Mental and behavioural disorders F00–F99 262 589  6122 6150  3448 3462 
VI Diseases of the nervous system G00–G99 620 2117  3061 3064  2537 2545 
VII Diseases of the eye and adnexa H00–H59 636 980  947 948  901 907 
VIII Diseases of the ear and mastoid process H60–H95 551 4454  568 568  477 478 
IX Diseases of the circulatory system I00–I99 244 325  3273 3276  3032 3047 
X Diseases of the respiratory system J00–J99 4752 12850  6711 6726  4247 4265 
XI Diseases of the digestive system K00–K93 1756 3982  17 519 17 578  13 135 13 197 
XII Diseases of the skin and subcutaneous tissue L00–L99 1125 1897  3366 3368  2883 2886 
XIII Diseases of the musculoskeletal system and connective 

tissue 
M00–M99 146 634 

 
6405 6421 

 
6370 6400 

XIV Diseases of the genitourinary system N00–N99 1052 1591  16 397 16 511  2881 2889 
XV Pregnancy, childbirth and the puerperium O00–O99 2 0  70 501 71 440  2 2 
XVI Certain conditions originating in the perinatal period P00–P96 23 326 75  3 3  18 18 
XVII Congenital malformations, deformations and chromosomal 

abnormalities 
Q00–Q99 8049 1747 

 
1190 1191 

 
330 330 

XVIII Symptoms, signs and abnormal clinical and laboratory 
findings, not elsewhere classified 

R00–R99 5801 5484 
 

16 208 16 257 
 

7829 7853 

XIX Injury, poisoning and certain other consequences of external 
causes 

S00–T98 820 5916 
 

6148 6160 
 

10 474 10 524 

XX External causes of morbidity and mortality V01–Y98 0 0  1096 1096  2063 2065 
XXI Factors influencing health status and contact with health 

services 
Z00–Z99 72 334 3526 

 
70 499 71 218 

 
18 741 18 809 

XXII Codes for special purposes U00–U99 0 0  5288 5293  9779 9800 

ICD-10 AM – International Statistical Classification of Diseases and Related Health Problems, Tenth Revision, Australian Modification. 
a Individuals may have multiple admissions, as well as multiple diagnoses across admissions.   
b Number of children whose mothers/fathers had an hospital admission with that particular cause/diagnoses. 
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Table 4-X. Distribution of causes of emergency department presentations for children by ICD10-AM  

Chapter ICD10-AM Title Blocks 
n 

< 1 yr old 
n 

>1 yr old 
 

I Certain infectious and parasitic diseases A00–B99 235 7213  
II Neoplasms C00–D48 2 35  
III Diseases of the blood and blood-forming organs and certain 

disorders involving the immune mechanism 
D50-D89 0 98 

 

IV Endocrine, nutritional and metabolic diseases E00–E90 6 327  
V Mental and behavioural disorders F00–F99 0 48  
VI Diseases of the nervous system G00–G99 7 223  
VII Diseases of the eye and adnexa H00–H59 12 713  
VIII Diseases of the ear and mastoid process H60–H95 62 3314  
IX Diseases of the circulatory system I00–I99 2 157  
X Diseases of the respiratory system J00–J99 415 11 129  
XI Diseases of the digestive system K00–K93 77 2496  
XII Diseases of the skin and subcutaneous tissue L00–L99 91 2646  
XIII Diseases of the musculoskeletal system and connective 

tissue 
M00–M99 10 2041 

 

XIV Diseases of the genitourinary system N00–N99 8 591  
XV Pregnancy, childbirth and the puerperium O00–O99 0 4  
XVI Certain conditions originating in the perinatal period P00–P96 0 8  
XVII Congenital malformations, deformations and chromosomal 

abnormalities 
Q00–Q99 4 13 

 

XVIII Symptoms, signs and abnormal clinical and laboratory 
findings, not elsewhere classified 

R00–R99 450 9778 
 

XIX Injury, poisoning and certain other consequences of external 
causes 

S00–T98 223 13 843 
 

XX External causes of morbidity and mortality V01–Y98 0 0  
XXI Factors influencing health status and contact with health 

services 
Z00–Z99 716 28 089 

 

XXII Codes for special purposes U00–U99 0 0  
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Table 5-X  Distribution of causes of emergency department presentations for  mothers and fathers by ICD10-AM and comparable ICD9 chapters a b  

ICD10-AM ICD-9 

Chapter / Title 
Mothers Fathers 

Chapter / Title 
Mothers Fathers 

n  
mothers 

n  
children 

n  
fathers 

n  
children 

n  
mothers 

n 
children 

n  
fathers 

n 
children 

I. Certain infectious and 
parasitic diseases 

253 254 222 223 I  Infectious and parasitic diseases 2146 2147 1528 1528 

II. Neoplasms 2 2 3 3 II  Neoplasms 34 34 46 46 

III. Diseases of the blood and 
blood-forming organs and 
certain disorders involving the 
immune mechanism 

6 6 9 9 IV Diseases of the blood and blood-
forming organs 

76 76 47 47 

IV. Endocrine, nutritional and 
metabolic diseases 

41 41 43 44 III  Endocrine, nutritional and 
metabolic diseases, and immunity 
disorders 

159 159 244 245 

V. Mental and behavioural 
disorders 

229 230 158 158 V  Mental disorders 1509 1512 1274 1275 

VI. Diseases of the nervous 
system 

139 139 58 58 VI  Diseases of the nervous system 703 703 381 382 

VII. Diseases of the eye and 
adnexa 

132 132 237 238 VII  Diseases of the sense organs 1262 
 

1265 
 

1695 
 

1698 
 

VIII. Diseases of the ear and 
mastoid process 

180 180 130 131 

IX. Diseases of the circulatory 
system 

99 99 124 124 VIII  Diseases of the circulatory 
system 

730 730 832 833 

X. Diseases of the respiratory 
system 

729 730 487 490 IX  Diseases of the respiratory system 2628 2629 1964 1967 

XI. Diseases of the digestive 
system 

515 515 464 464 X  Diseases of the digestive system 3178 3181 2467 2467 

XII. Diseases of the skin and 
subcutaneous tissue 

216 216 256 256 XIII  Diseases of the skin and 
subcutaneous tissue 

1079 1081 1377 1380 

XIII. Diseases of the 
musculoskeletal system and 
connective tissue 

425 428 537 538 XIV  Diseases of the musculoskeletal 
system and connective tissue 

2388 2391 3261 3264 

XIV. Diseases of the genitourinary 559 560 120 120 XI  Diseases of the genitourinary 3988 3993 692 692 
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system system 

XV. Pregnancy, childbirth and the 
puerperium 

401 403 0 0 XII  Complications of pregnancy, 
childbirth, and the puerperium 

74 74 3 3 

XVI. Certain conditions originating 
in the perinatal period 

0 0 0 0 XVI  Certain conditions originating in 
the perinatal period 

0 0 0 0 

XVII. Congenital malformations, 
deformations and 
chromosomal abnormalities 

0 0 0 0 XV  Congenital anomalies 7331 7344 68 68 

XVIII. Symptoms, signs and 
abnormal clinical and 
laboratory findings, not 
elsewhere classified 

1711 1718 1312 1323 XVII  Symptoms, signs, and ill-defined 
conditions 

6504 6518 5919 5925 

XIX. Injury, poisoning and certain 
other consequences of 
external causes 

1349 1355 2356 2369 XVIII  Injury and poisoning 6504 6518 11 678 11 717 

XX. External causes of morbidity 
and mortality 

128 129 129 129 XIX  External causes of injury and 
supplemental classification 

4711 4714 4429 4434 

XXI. Factors influencing health 
status and contact with health 
services 

1017 1020 956 957 
 

    

XXII. Codes for special purposes 0 0 0 0      

 
ICD-10 AM – International Statistical Classification of Diseases and Related Health Problems, Tenth Revision, Australian Modification. 
a Individuals may have multiple admissions, as well as multiple diagnoses across admissions.   
b Number of children whose mothers/fathers had an hospital admission with that particular cause/diagnoses. 
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Table 6-X Number of Criminal Offences for Mothers and Fathers by Type 

Australian Standard Offence Code 
n 

mothers1 
n 

fathers2 

01 Homicide and related offenses 26 89 

02 Acts intended to cause injury  1793 6853 

03 Sexual assault and related offences  7 443 

04 Dangerous or negligent acts endangering persons  556 3044 

05 Abduction, harassment and other offences against the person  212 1229 

06 Robbery, extortion and related offences  123 530 

07 Unlawful entry with intent/burglary, break and enter  309 1419 

08 Theft and related offences  1870 3519 

09 Fraud, deception and related offences  877 1637 

10 Illicit drug offences  842 3514 

11 Prohibited and regulated weapons and explosive offences  81  848 

12 Property damage  742  3218 

13 Public order offences  1125  3945 

14 Traffic and Vehicle Regulation  2781 11020 

15 Offences against justice procedures, government security & 
government operations 

1302  4532 

16 Miscellaneous offences  273  753 
 

1 Number of children whose mothers committed such offence. 
2 Number of children whose/fathers committed such offence. 
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