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abstract
aim: Little is known about the extent to which families in Aotearoa New Zealand are affected by long-term health conditions (HCs). This 
study aimed to explore the rates of nine selected HCs among New Zealand family members within the same household.
method: Linked population and administrative health data were obtained for families living in the same household according 
to the 2013 New Zealand Census (N=1,043,172). Health data (2008–2013) were used to ascertain whether people in these families 
(N=3,137,517) received treatment or services for nine selected HCs: cancer, chronic obstructive pulmonary disease, heart disease,  
diabetes, dementia, gout, stroke, traumatic brain injury (TBI), or mental health/behaviour conditions (MHBCs). 
results: Over 60% of families included at least one person with a HC, and this rate was higher among multi-generation families 
(73.9%). The most common HCs were MHBCs (39.4% of families), diabetes (16.0%) and TBI (13.9%). At the highest level of socio-economic  
deprivation, 57.6% of children aged under 18 years lived with a family member who had a HC. 
conclusion: Three in five New Zealand household families included someone with at least one of nine selected HCs, with differences 
in the proportion affected according to family composition, socio-economic status and an individual’s ethnicity. This suggests that 
there are a substantial number of people at risk of the poor outcomes associated with the experience of HCs within their family.

Non-communicable, long-term physical 
and mental health conditions (HCs) are 
increasing in prevalence globally, and are 

associated with high levels of impairment and 
multimorbidity.1 In Aotearoa New Zealand, there 
are well-established inequities in the burden  
of HCs such as diabetes and mental health  
conditions, particularly with regards to health 
services access for Māori, Pacific peoples and 
those in difficult socio-economic circumstances.2,3 
Recent national studies have reported wide-
spread impacts of HCs on individuals and costs 
to society.4–10 The disabling impacts of HCs can 
be compounded by inequitable health systems  
and societal processes/responses; thus, it is  
important to understand the social environments 
in which HCs are experienced and how these 
might disadvantage or benefit outcomes.11

Living with a family member who has a HC is 
likely to affect individuals across the life-course.12 
In addition to indirect costs, such as loss of  
productivity due to caregiving,13 there can be 
“intangible” costs to family quality of life, health 

and wellbeing.14–16 A recent appraisal of 86 studies 
found considerable impacts of a relative’s chronic  
HC on family members’ emotional and psychological  
wellbeing, physical health, social, leisure and daily 
activities, family relationships and work.17 The 
one New Zealand study identified for that review 
found that family members supporting relatives 
with traumatic brain injury (TBI) experienced  
high levels of burden and health needs.18 Estimates  
from international surveys indicate that around 
26% of families include a child with a health  
problem and a considerable proportion of children  
have a parent with a serious physical illness 
(3–4%), mental health problem (19.5%) or either 
of these (25–29%).19–23 A recent study in the United 
States, using the National Health Interview  
Survey, reported the proportion of adults who 
lived with a partner (7.6%), minor child (4.7%) or 
parent (4.8%) with major health needs.16

Aside from the studies described above,  
population-wide research on the overall amount 
or proportion of families, and family members, 
affected by HCs is lacking.24 This has led to calls  
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for research with more culturally and socio- 
economically representative study samples on  
broader family types with a wider range of 
covariates, including family characteristics.22,25 
Understanding the number and characteristics of 
families and family members affected by HCs is 
vital to inform policy development and research. 
This descriptive study was designed to explore the 
socio-demographic characteristics of New Zealand  
families affected by at least one of nine HCs: 
cancer, chronic obstructive pulmonary disease 
(COPD), coronary heart disease (CHD), diabetes,  
dementia, gout, stroke, TBI or mental health/
behaviour conditions (MHBCs). The aim is to  
provide a starting point to help us understand ways 
that we might improve the lives and livelihoods  
of families affected by HCs.

Methods 
Design and data sources

This study involved cross-sectional, descriptive  
analyses of linked administrative health and 
population data sourced from the New Zealand 
Integrated Data Infrastructure (IDI). The IDI 
is a national database that holds de-identified  
microdata about people and households from 
multiple government agencies and the Census.26 
Individuals in different datasets can be linked 
via the spine using unique probability-matched  
identifiers (IDs). The spine aims to record everyone  
who has ever been a resident in New Zealand. 
People not linked to the spine are those with no 

tax, visa or birth data, which are used to construct 
the spine. IDI data were accessed at Statistics New 
Zealand (Stats NZ) and The University of Auckland 
Data Labs by the lead author using the September 
2021 IDI Refresh.

Population
The initial sample (N=4,452,813) included all 

individuals recorded by the New Zealand Census 
on 5 March 2013 (see Figure 1). Census 2013 family  
and extended family IDs (derived by Stats NZ from 
household information) for these individuals  
were used to construct family units, obtain family- 
level information and link to family members’ 
individual data. People with the same family 
ID, who were not also a member of an extended 
family, were grouped into a family unit. People 
with the same extended family ID were grouped 
together into one family unit. Thus, a study family 
could include one or multiple family nuclei, with 
or without other related people.

Within the initial sample, 3,383,538 people 
had a family or extended family ID, resulting in 
the construction of 1,043,172 study families for  
inclusion in the study. All families were made 
up of two or more people, with least one family  
member aged 15 or over (in accordance with Stats 
NZ definitions).27 Individuals within these families  
were included if they could be linked to the spine 
and were present in their household for the 
2013 Census, since absentees’ data are recorded  
but they are not assigned an individual ID that 
allows them to be linked to other datasets.

Figure 1: Study flowchart.
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Measures
Socio-demographic characteristics 

Individual and family socio-economic status 
was measured using area-level 2013 New Zealand 
Index of Deprivation (NZDep) data from Census, 
population and address datasets.28 NZDep deciles 
were grouped into quintiles, with quintile 1  
indicating people/families in the least deprived 
areas. Gender (as self-identified in Census 2013) 
was male or female, and age on 5 March 2013 
was calculated in years. A child was defined as a  
person who was under 18 years of age. Categori-
sation of ethnicity (grouped total responses) was: 
European, Māori, Pacific peoples, Asian, Middle 
Eastern/Latin American/African (MELAA) and 
Other.29 Multi-generation families were identified  
using the Census 2013 extended family type  
variable, which indicates whether extended  
families are one-generation, two-generation or 
three-or-more generation.

Health conditions
The HCs selected for this study were those that 

are included in the Manatū Hauora – Ministry  
of Health chronic condition/significant health 
events dataset (an IDI summary table): cancer, 
COPD, CHD (including myocardial infarction),  
diabetes, gout, stroke and TBI. With the addition  
of dementia and MHBCs, which were selected 
based on the availability of evidence-based 
case identification algorithms and criteria (see  
Appendix 1). MHBCs included attention-deficit 
hyperactivity disorder, anxiety disorders, autism 
spectrum disorder, bipolar disorder, conduct and 
disruptive disorders, depression, eating disorders,  
emotional problems, personality disorders,  
psychotic disorders and sleep disorders.

The following IDI datasets were searched for 
people who had received treatment or services 
for the HCs listed above: Accident Compensation 
Corporation (ACC) injury claims; disability needs 
assessment and service coordination (SOCRATES); 
the Cancer Registry; laboratory claims, outpatient 
and emergency visits (National Non-Admitted 
Patient Collection); pharmaceutical dispensing; 
public and private hospital discharges; mental  
health service contacts (Programme for the 
Integration of Mental Health Data); and the 
chronic condition/significant health events table. 
Searches were limited to records dating from 5 
March 2008 up to and including 5 March 2013 
(i.e., 5 years prior to identification of individuals  
within families). People who only had records 

of COPD or gout when they were under the age 
of 20, or dementia under the age of 40, were 
excluded from these analyses (n=15,984), since 
there appeared to be some error in either linkage  
or data entry for at least one of their health 
records and thus it could not be determined that 
they did or did not have a HC (see Figure 1).

Analysis
Analyses were carried out in IDI Data Labs 

using SAS Enterprise Guide (version 8.3).  
Confidentiality rules required suppression of 
small numbers (<6) and random rounding of all 
counts to base 3, therefore some totals may not 
precisely add up. It was assumed that individuals 
with no records detected in health datasets did 
not have a HC, since they did not have treatment 
or service interactions for any of the HCs in any of 
the datasets searched. 

Descriptive analyses were carried out at  
individual and family levels. Individual-level 
analyses included stratification by gender, 
age, ethnicity and NZDep quintile. Individuals 
were included in multiple ethnicity categories, 
where relevant. Individuals were divided into 
four groups: 1) no HC themselves or in a family  
member, 2) people who had a HC themselves but 
no other family members with a HC (HC person 
only), 3) no HC themselves but at least one family  
member with a HC (HC family only), or 4) people 
who had a HC and at least one family member 
with a HC (HC person and family). Families were 
stratified by composition and NZDep but not by 
individual-level characteristics (e.g., gender and 
ethnicity).

Results
Socio-demographic characteristics of the 

3,137,517 individuals in families are reported in 
Table 1. Family composition and NZDep for the 
1,043,172 study families are reported in Table 2. 

Individuals living within a household 
family

In total, 899,949 people (28.7%) were identified 
as having at least one of the nine specified HCs 
(see Table 2; G2+G4) and an additional 1,020,987 
people (32.5%) lived in a household family where 
other member(s) experienced a HC (G3). Thus 
overall, 61.2% of people (n=1,920,933) were  
experiencing at least one HC, either themselves or 
through a household family member (G2+G3+G4). 
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Table 2 shows a similar distribution across the 
four HC groups for males and females. Pacific  
peoples and those over 65 years old were most likely 
to be in a family affected by HCs, compared with 
other ethnicities and age groups. The proportion  
of people living in a family affected by any HC 
increased as area-level deprivation increased. 

The proportion of individuals who were the 
only family member with a HC (G3) increased 

with age, was higher for Europeans and lower for 
Pacific peoples and those in the highest NZDep 
quintile. Adults and Europeans were more likely 
to have a HC themselves and have another family 
member with a HC (G4) compared with children 
and other ethnicities, respectively.

Overall, children had a low rate of HCs  
themselves (11.0%, n=100,455), but more than half 
(53.3%; n=495,597) had a family member with a 

Table 1: Percentage of individuals affected by HCs according to socio-demographic characteristics.

(% of individuals) No HC (G1)
HC person only 
(G2)

HC family only 
(G3)

HC person and 
family (G4)

Total (N=3,137,517) 1,216,584 (38.8%) 397,929 (12.7%) 1,020,987 (32.5%) 502,017 (16.0%)

Female (48.6) 39.1 12.9 32.2 15.7

Male (51.4) 38.4 12.4 32.9 16.3

0 to 5 years (10.0) 47.3 3.2 45.2 4.3

6 to 17 years (19.2) 40.3 4.6 46.9 8.2

18 to 34 years (19.5) 45.4 11.7 31.1 11.9

35 to 64 years (40.2) 38.5 16.8 26.4 18.4

65 years and over (11.1) 18.0 22.2 21.1 38.7

Children (29.5) 42.7 4.1 46.3 6.9

Adults (70.5) 37.2 16.2 26.9 19.8

European (72.9) 37.7 13.7 31.5 17.1

Māori (15.4) 37.5 10.7 38.0 13.7

Pacific peoples (8.2) 32.3 8.2 45.2 14.4

Asian (12.4) 50.3 8.9 30.8 10.0

MELAA (1.2) 47.3 9.6 32.1 11.1

Other ethnicity (1.7) 38.9 13.7 30.8 16.5

NZDep Quintile 1* (22.6) 40.8 12.8 31.3 15.0

NZDep Quintile 2 (20.8) 40.6 13.0 31.1 15.4

NZDep Quintile 3 (19.7) 39.7 13.1 31.3 15.9

NZDep Quintile 4 (18.6) 37.5 12.9 32.6 17.0

NZDep Quintile 5 (18.4) 34.6 11.5 36.9 17.0

Health condition = HC; Middle Eastern/Latin American/African = MELAA; 2013 New Zealand Index of Deprivation = NZDep.
*NZDep Quintile 1 = least deprived.
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HC, compared with 46.6% of adults (n=1,036,767). 
At the highest level of deprivation, 57.6% of  
children (n=119,196) had a family member with a 
HC (see Figure 2). 

The proportion of people exposed to a HC  
either themselves or through a family member 
varied according to ethnicity and NZDep (see  
Figure 3). It was highest among Pacific peoples  

(67.7%, n=174 393) and those in the highest  
NZDep quintile (65.4%, n=376 707). Figure 3 shows 
the interaction between ethnicity and deprivation.  
Relative disparities between the lowest and  
highest NZDep quintiles were greatest for  
Europeans (6.9% difference), and smallest for 
Māori (2.4%) and Asian peoples (3.3%).

Figure 2: Percentage of adults and children within each NZDep quintile who were living in a family in which at 
least one person had a HC.

Figure 3: Percentage of people who were living in a family in which at least one person had a HC.

Health condition = HC; Middle Eastern/Latin American/African = MELAA; 2013 New Zealand Index of Deprivation = NZDep.
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Table 2: Percentage of families with a HC according to family composition and area-level deprivation (NZDep).

n (% of families)
≥1 person 
with a HC

≥2 people 
with a HC

Cancer COPD CHD Dementia Diabetes Gout MHBCs Stroke TBI

Total 

1,043,172 (100)
60.4 22.3 6.0 7.0 6.1 0.4 16.0 7.6 39.4 1.1 13.9

Families with ≥1 child 

512,163 (49.1)
55.8 19.3 2.5 4.0 2.0 0.1 11.8 4.8 36.2 0.5 18.9

Multi-generation  
families 

93,864 (9.0)

73.9 38.4 6.2 10.9 9.0 0.8 32.3 13.8 44.6 2.0 21.3

NZDep Quintile 1*

 236,913 (22.7)
59.2 20.9 6.5 5.6 5.2 0.4 12.4 6.3 40.2 0.9 13.3

NZDep Quintile 2

221,469 (21.2)
59.2 21.1 6.2 6.2 5.7 0.4 13.9 6.5 39.6 1.0 13.2

NZDep Quintile 3

210,648 (20.2)
59.9 21.7 6.2 7.0 6.2 0.5 15.2 7.1 39.8 1.1 13.2

NZDep Quintile 4

195,366 (18.7)
61.7 23.3 5.9 8.1 6.8 0.5 17.5 8.1 40.4 1.2 14.1

NZDep Quintile 5

172,236 (16.5)
63.8 25.4 5.2 9.0 6.9 0.4 23.3 11.1 37.6 1.5 16.5

Health condition = HC; chronic obstructive pulmonary disease = COPD; coronary heart disease = CHD; traumatic brain injury = TBI; mental health/behaviour conditions = MHBCs; 2013 New Zealand 
Index of Deprivation = NZDep. *NZDep Quintile 1 = least deprived.
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Household families experiencing health 
conditions

Table 2 shows the percentage of families that 
included at least one person with a HC (60.4%, 
n=629,700), two or more people with a HC (22.3%, 
n=232,627) and at least one person with a specific  
HC (0.4–39.4%). There were 397,932 families 
(38.1%) that included one person with a HC, 19.1% 
(n=199,185) had two people with a HC and 2.6% 
(n=27,585) had three or more people. Twenty-one 
families had more than seven members with a 
HC. Families with children had a lower rate of 
HCs (55.8%), while 73.9% of multi-generation  
families included at least one person with a HC. The  
proportion of families in which at least one person  
had a HC was highest for NZDep quintile 5 (63.8%). 
These patterns were similar for families that had 
two or more people with a HC (see Table 1). 

The most common HCs within families were 
MHBCs (39.4%), followed by diabetes (16.0%), TBI 
(13.9%) and gout (7.6%). Families with children 
had lower rates of specific HCs compared to total  
population, except for TBI (18.9%). Multi-generation  
families had higher rates of each specific HC. 
The proportion of families affected by specific 
HCs generally increased with higher levels of  
deprivation, with the exception of cancer, where 
there was a decrease in the proportion of families 
affected as deprivation increased, and dementia, 
which was relatively uniform across groups.

Discussion
The burden and societal impact of HCs may be 

underestimated if research focusses on individuals  
rather than the whānau as a whole and does not 
account for outcomes of family members, especially  
children. Conversely, without understanding the 
social environments in which HCs are experienced,  
positive effects may be overlooked. An understanding  
of the extent to which HCs are experienced by New 
Zealand families provides an evidence base that can 
be built on to identify areas in which families need 
support, and factors that promote their success.

This nationwide study reported the rates of 
nine selected HCs among over 1 million New 
Zealand household families, and the more than 
3 million individuals living in those families. In 
2013, three in five household families (60.4%) 
had at least one person with at least one selected 
HC, and one in five (22.3%) had more than one 
person with a HC. Two in five families (39.4%)  
included at least one person with a MHBC; diabetes  
(16.0%) and TBI (13.9%) were also common in 

families. Disparities in the proportion of families 
that experienced HCs were found across family 
composition and socio-economic status. Families 
with children had a lower rate of HCs (55.8%), 
while 73.9% of multi-generation families included 
at least one person with a HC. The latter is likely 
because multi-generation families were more 
likely to include people aged over 65 years. 

Similar patterns were found for the individuals  
living in these families—48.6% of whom were  
living with a family member with a HC and 61.2% 
of whom either experienced a HC themselves or 
through a family member. There were variations 
across ethnic groups at each level of deprivation. 
Around half a million New Zealand children were 
living with a family member who had a HC; almost 
25% of these children were living in the highest 
NZDep quintile (18–19% were living in each of the 
lower quintiles).

This was the first study to estimate the extent 
of a selected group of HCs among New Zealand 
household families and demonstrate the socio- 
demographic patterns associated with the presence  
of these HCs. These patterns align with previous 
New Zealand and global findings of inequity in 
health outcomes for these conditions, particularly  
for minority ethnic groups and those living in 
deprived areas.2,14 These characteristics are also 
likely to affect the extent to which having a family  
member with a HC affects health and wellbeing  
outcomes for individuals and the family as a 
whole.16 Evidence shows that caring for a family  
member with a HC has significant detrimental 
effects on wellbeing, particularly with regards 
to employment, financial stress and mental 
health.13,30 People living with a relative who has a 
HC appear to have a different socio-demographic 
profile compared with individuals that identify as 
family carers, who are more likely to be female, 
older European and Māori.13 

Strengths
The main strength of the study was the use of 

population-wide linked data that provided a large, 
representative sample and high-quality individual-  
and family-level information.26 A broad definition  
of family was used; people in multiple family  
nuclei that were living together, and other 
extended family members, were included in 
a single family unit. As such, there was a lower 
number of study families (n=1,043,172) compared 
with the Stats NZ 2013 Census count of 1,136,397 
nuclear families,31 but an increased number of 
people were linked together within a family unit. 
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This method better represents the diversity of 
New Zealand family structures, particularly for 
Māori and Pacific peoples.32

2013 Census data on socio-demographic  
characteristics, including family composition and 
individual-level ethnicity, has been rated as high 
quality.33 Linking self-reported Census ethnicity  
data to health datasets improves representation for 
Māori and Pacific peoples, who are under-counted  
in health and disability data on ethnicity.34 Using 
total response categorisation of ethnicity, rather 
than external prioritisation, reduces under-counts  
and age-related bias among non-Māori ethnic 
groups, particularly for those who identify with 
more than one ethnicity.35

The HC case identification methods used in the 
study were more extensive than previous New 
Zealand research.4,10 For example, including ACC 
data and a broad range of diagnostic terms led to 
a high level of identification of TBI cases.8 That 
said, many people who experience a TBI do not  
present to secondary healthcare services or submit  
an ACC claim.36 The high number of people with 
MHBCs was largely attributable to the inclusion 
of pharmaceutical data. This method has been 
shown to increase estimated rates of MHBCs,  
particularly for those with less severe conditions.4

Limitations
Family membership was not identifiable for 

2.6% of households in the 2013 Census.33 Therefore,  
some family members may have been missed 
from families in this study and some New Zealand  
families may not have been included. Our inclusion  
criteria did not include unrelated individuals 
who live together or sole-person households. In 
addition, our methods do not account for family 
members who live in more than one household 
(e.g., children in co-parenting families), related 
individuals who live in different households, or 
related people who live together but are not in a 
couple or parent–child relationship with another 
household member (e.g., adult siblings). As such, 
our findings cannot address potential impacts 
on individuals who have family members with 
HCs living in other households. Younger adults, 
Māori and Pacific peoples were under-counted in 
the 2013 Census, therefore our results for these 
groups may be less generalisable.33

The majority of the IDI health searches used 
diagnostic codes to identify HCs (see Appendix 1).  
However, pharmaceutical, laboratory and outpatient  
service datasets were searched using medicine, 
test and health specialty codes, respectively. 

IDI health searches do not identify people who 
only present to primary care, unless they are  
dispensed medication by a community pharmacy 
or undergo laboratory testing. As such, people with 
milder conditions may not have been identified by 
this study. Differing rates of HCs among specific  
groups may reflect disparities in recognition,  
access to health services, timeliness of diagnosis 
and reporting. The scope of the study was limited 
to nine selected HCs, and the inclusion of other 
conditions known to impact New Zealand families  
in future research may result in different findings.  
These conditions include, but are not limited to, 
asthma, arthritis, substance use, chronic kidney 
disease and rheumatic fever.

We used evidence-based case identification 
methods that have acknowledged strengths and 
limitations, particularly with regards to the risk 
of false positive case identification by inferring  
diagnosis from pharmaceutical data.5,10 The  
limitations of relying on administrative data for the 
case identification of HCs are widely recognised.5  
Linkage across datasets within the IDI (e.g., 
between Census and health data) is based on 
probabilistic matching of individuals carried 
out by Stats NZ; this can result in false negative 
and false positive links between specific datasets 
and the IDI spine. False positive rates for Census 
2013 and Manatū Hauora – Ministry of Health 
data for the September 2021 refresh were 0.9% 
and 0.8%, respectively.37 Data management for 
the study mitigated for false positive matches 
by cross-checking dates of birth and removing  
individuals who appeared too young to receive a 
diagnosis for COPD, dementia or gout.

Conclusion
Three in five New Zealand household families  

included someone with at least one of the nine 
selected HCs included in this study, with differ-
ences in the proportion affected according to 
family composition, socio-economic status and an  
individual’s ethnicity. As global populations age 
and multi-generational family living increases, 
more individuals are likely to experience HCs 
within their household.38 Our results indicate 
that in New Zealand, high levels of family-based 
support may be needed among Pacific peoples, 
multi-generation families and those living in 
areas with a high level of deprivation. Our finding  
that almost one in four New Zealand families 
include more than one person with a HC suggests  
potential gains from culturally appropriate,  
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family-based preventative interventions that 
address modifiable risk factors for HCs, family- 
wide health screening/assessment and interventions  
for HCs that include the whole family.39

These findings have implications for the Mahi 
Aroha – Carers’ Strategy Action Plan that is due to 
be updated in 2024. The previous plan (2019–2023) 
acknowledged the need for research on the needs 
of carers, recognising that this should include  
family members who do not necessarily identify 

with the term “carer”.40 Further research is needed 
on factors associated with the long-term impact 
of HCs on family members across the life-course, 
regardless of whether individuals are providing 
care for relatives with a HC. An understanding  
of the geographic distribution of New Zealand 
families affected by HCs, particularly multi- 
generation families, could further determine  
levels of need at the regional level.
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Appendix Table 1: Search algorithm sources and IDI datasets used for HC case identification.

HC Cancer COPD CHD Dementia Diabetes Gout Stroke TBI MHBCs

Algorithm source CC CC CC Walesby VDR CC CC ACC
SIA & 
Bowden

ACC claims (diagnosis codes*) X X X X X X X X X

Cancer register (all entries) X - - - - - - - -

Chronic conditions table (all) X X X - X X X X -

interRAI (diagnosis codes) X X X X X - X - X

NNPAC (health specialty and purchase unit codes) - - - - X - - - X

NMDS (private and public)  
(diagnosis* and procedure codes)

X X X X X X X X X

PRIMHD (diagnosis codes*) X X X X X X X X X

SOCRATES (diagnosis codes) X X X X X X X X X

Pharmaceutical dispensing (medication codes) - X X X X X - - X

Laboratory tests (test codes) - - - - X - - - -

*International Classification of Diseases 10th Revision (ICD-10) codes were used for these datasets.
Chronic obstructive pulmonary disease = COPD; coronary heart disease = CHD; mental health and behavioural conditions = MHBCs; traumatic brain injury = TBI.

Appendix 1: Case identification of selected health conditions (HCs)
HC case identification algorithms were sourced from the data dictionary for the Manatū Hauora – Ministry of Health chronic condition/significant 

health events dataset (CC),1 the Virtual Diabetes Register (VDR) Technical Guide,2 the Social Investment Agency mental health and addiction conditions data  
definition (SIA),3 Bowden et al. (MHBC),4 ACC (TBI)5 and Walesby et al. (dementia).6 The IDI health datasets searched were: Accident Compensation Corporation 
(ACC) injury claims; disability needs assessment and service coordination (SOCRATES); the Cancer Registry; laboratory claims, National Non-Admitted Patient 
Collection (NNPAC); pharmaceutical dispensing; public and private hospital discharges (NMDS); Programme for the Integration of Mental Health Data (PRIMHD); 
and chronic condition/significant health events (CC).

Appendix Table 1 shows the search criteria and datasets used for each HC, and Appendix Table 2 shows a summary of the definitions for each HC.
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Appendix Table 2: Summary of definitions for each HC.

HC ICD codes Other codes

Cancer C00–C96, D45–47 SOCRATES: 2901 (Cancer). interRAI: Cancer.

COPD J40–J44

SOCRATES: 2501 (COPD). interRAI: Pulmonary disease.

Medication: Ipratropium Bromide, Salbutamol with Ipratro-
pium Bromide, Tiotropium Bromide, or, only if no previous 
diagnosis of asthma: Aminophylline, Theophylline.

CHD (and 
AMI)

I20–25

SOCRATES: 2404 (AMI); 2405 (CHD). interRAI: Heart disease.

NMDS procedures codes: 3530400, 3530500, 3531000–2, 
3849700–7, 3850000–4, 3850300–4, 3863700, 9020100–3.

Medication: Two or more dispensings within 12 months: Glyc-
eryl trinitrate, Isosorbide dinitrate, Isosorbide mononitrate, 
Nicorandil, or Perhexiline maleate.

Dementia
F00–F04, F051, F107, F137, F187, 
F197, G3

SOCRATES: 1401 (Alzheimer’s); 1405 (Vascular dementia); 1499 
(Other dementia).

interRAI: Alzheimer’s or dementia.

Medication: Donepezil or Rivastigmine

Diabetes
E10–11, E13–14 

0240–0243

SOCRATES: 2801 (Diabetes). interRAI: Diabetes mellitus.

NNPAC purchase unit codes: M96, M98, M20006, M2007.

Medication: Insulin or oral hypoglycaemic agent (2 or more  
dispensings in 24m);

Laboratory tests: 4 or more Glycated haemoglobin tests in 
24 months (BG=2) AND 2 or more ACR, microalbumin or early 
morning urine tests (BP=8).

Gout M10
SOCRATES: 2004 (Gout).

Medication: Colchicine or Allopurinol (without malignant  
neoplasm C81–C96)

Stroke I60–I64 SOCRATES: 2401 (Stroke). interRAI: Stroke/CVA

TBI See Horspool et al. (2017)5 SOCRATES: 1802 (Brain injury)

MHBCs See Bowden et al. (2020)4

SOCRATES: 1201 (ADHD); 1206, 1207, 1211 (ASD); 9006 (Social 
Communication Disorder); 130 (Psychiatric disorders [exclud-
ing 1301 Alcohol/drug related disorders])

interRAI: anxiety, bipolar disorder, depression, schizophrenia.

NNPAC (service provision codes): Y00–Y18, Y30–Y39, Y50–Y58, 
Y71–Y77.

Two or more dispensings within 12 months of any mental 
health medication, see Bowden et al. (2020) for codes.4

Attention-deficit hyperactivity disorder = ADHD; autism spectrum disorder = ASD; chronic obstructive pulmonary disease = COPD; 
coronary heart disease = CHD; acute myocardial infarction = AMI; mental health and behavioural conditions = MHBCs; traumatic 
brain injury = TBI.
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