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Abstract

Objective: Associations between place and population health are of interest to researchers and policymakers. The objective of this paper is to
explore, summarise and compare content across contemporary Australian geo-referenced population health survey data sets.

Methods: A search for recent (2015 or later) population health surveys from within Australia containing geographic information from
participants was conducted. Survey response frames were analysed and categorised based on demographic, risk factor and disease-related
characteristics. Analysis using interactive Sankey diagrams shows the extent of content overlap and differences between population health
surveys in Australia.

Results: Thirteen Australian geo-referenced population health survey data sets were identified. Information captured across surveys was
inconsistent as was the spatial granularity of respondent information. Health and demographic features most frequently captured were
symptoms, signs and clinical findings from the International Statistical Classification of Diseases and Related Health Problems version 11,
employment, housing, income, self-rated health and risk factors, including alcohol consumption, diet, medical treatments, physical activity and
weight-related questions. Sankey diagrams were deployed online for use by public health researchers.

Conclusions: Identifying the relationship between place and health in Australia is made more difficult by inconsistencies in information
collected across surveys deployed in different regions in Australia.

Implications for Public Health: Public health research investigating place and health involves a vast and inconsistent patchwork of information
within and across states, which may impact broad-scale research questions. The tools developed here assist public health researchers to
identify surveys suitable for their research queries related to place and health.
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Introduction researchers, health services and government, and even interested
citizen scientists. Improving public health survey accessibility,
he availability of population health survey data sets is transparency and openness is also useful for increasing the efficiency
important for the conduct of high-quality public health of researcher time and budgets, which are usually funded by the
research,’ policy-making, planning,”” and project and program  puplic purse. These considerations are key, given that both the
evaluation.” The collection of public health information through custodians of public health data sets and their users have a moral and
population health surveys makes it possible for many important ethical responsibility to facilitate their utilisation for the greatest
public health research questions to be posed and answered by public good.
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Whether in the case of a region-specific or country-wide public health
research question, there will often be multiple data sets applicable to
that region. Sifting through each data set to determine which one(s)
might hold variables of interest can be time-consuming. Furthermore,
individual surveys are often unlikely to contain all required
information, meaning that combinations of data sets may be
necessary. The content of various surveys must then be compared
because while content across surveys may overlap (e.g. measures of
consumption, activity, disease incidence, or exposure risk), differences
in sample populations, response frames, and/or survey questions may
make some more suitable for use than others. In addition, access to
geo-referenced information, which refers to geospatial information,
such as postcodes or other area-related measures, is necessary for
understanding questions related to place and health, which is
increasingly becoming recognised as a prominent research area.””
Many Australian health surveys contain geo-referenced information at
varying levels of granularity, such as the 45 and Up Study'® and the
Household, Income, and Labour Dynamics (HILDA) study.'"'?

To assist in overcoming some of the difficulties associated with
understanding and comparing content across Australian public health
survey data sets, this research aimed to collect and analyse the
content within current Australian population health surveys. In doing
so, we hoped to make the process of population health data
collection more efficient and increase the use of publicly available
population health data sets for public good.

Methods

Using online search engines, a search was undertaken for publicly
available Australian population health survey data sets published
from around 2015-2020 using existing published information.'*'*
The current paper focused on public health surveys and data sets and
specifically on the analysis of their questionnaires with a focus on
noncommunicable diseases. Public health data sources, including
hospital data and surveys, that do not include these areas were
excluded as a result. It is important to note that while every effort was
made to identify appropriate data sets at the time of searching, the
search methodology undertaken was not systematic. This is due to
the original search occurring as a byproduct of another study that
inspired the research question. Data sets were included if they
contained demographic, health, disease, and risk-exposure
information (e.g. risk factors and clinical diagnoses, etc.) for people
over 18 years. Once individual data sets were identified, data
dictionaries and/or survey questionnaires were sought from the
survey custodian. If a data dictionary or survey was not available, it
was excluded. Please note that one survey was publicly available at
the time of analysis, but the analysed version is no longer available. A
total of 13 population health survey data sets were included (Table 1).

Datasets analysis process

Analysis occurred via a two-step process. In the first step, items from
each survey were categorised into sets of common themes to capture
the breadth of content across surveys (see Supplementary Material for
a complete list of themes). Broadly, self-reported survey items were
categorised across demographic information (e.g. age, gender,
background, marital status, occupation, income, housing, location,
etc.), presence of illness as classified by the World Health Organisation
International Statistical Classification of Diseases and Related Health

Problems version 11 (ICD-11) codes,”® Non-communicable disease
(NCD) risk factors (e.g. smoking, level of physical activity, alcohol
consumption, etc.), and remaining characteristics. Remaining
characteristics covered a broad range of other factors assessed by the
surveys that did not fall under the previous categories, including
pregnancy, transport, health screening behaviours, health promotion,
and many more. Note that all information in the surveys was self-
reported. Some studies may contain links to other sources of
information, such as hospital data; however, these data were not
considered.

The second step quantified the extent to which the different themes
were covered across surveys by counting the number of data points
allocated to each subject category in each survey. Individual survey
questions were assigned to categories to allow comparison between
data sets, and only questions answered by and for adults were
considered. The number of characteristics associated with individual
questions was first determined. Answers to binary response frame
questions, and single-select multiple-choice questions were recorded
as a single data point. For multiple-choice questions, each response
contributed to one data point. Where questions covered multiple
domains (e.g. questions about whether someone has a family history
of a condition would be considered a question about the risk factor of
prior family history, along with asking about the condition), points
were allocated to all relevant categories. Only direct questions

(e.g. not derived characteristics) for adults were assessed.

The categorisation process was independently validated by two
researchers (B.G. and S.A.), with any discrepancies between
categorisations discussed until a mutual agreement was reached.
Sankey diagrams were then generated, illustrating the number of
items allocated to each category across surveys.°® Interactive Sankey
diagrams were also generated and imported into a new website
created for the findings of the study (https://aushealthdatasets.
w3spaces.com/).

Results

All surveys included characteristics on employment, housing, and
income. All surveys asked questions related to self-rated health. The
most frequently covered ICD-11°° dimension was symptoms,

signs and clinical findings, covered by all surveys. Symptoms,

signs and clinical findings is a broad category in the ICD-11, which
refers to indicators of illness that might not reach a threshold for a
diagnosis. Twelve surveys asked about neoplasms and mental,
behavioural or neurodevelopmental disorders. Eleven surveys
covered diseases of the nervous system, endocrine, nutritional, or
metabolic diseases, diseases of the respiratory system, and injury,
poisoning, or other consequences of external causes. Ten surveys
covered questions about nonspecific “other important illnesses,”
diseases of the musculoskeletal system or connective tissue, and
diseases of the circulatory system. It should be noted that questions
related to “other important ilinesses” could apply to any of the
categories in the ICD-11; however, not all surveys asked for the
condition to be specifically named.

The “symptoms, signs or clinical findings not elsewhere specified”
category covers a broad range of symptoms from across all of the
body systems that have not been diagnosed as a disease due to
transience or indeterminate causes.’® This category was covered in
greatest detail by the Raine Study followed by the Busselton Healthy
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Table 1: Australian population health surveys included in the analyses, indicating the title of the data custodian, the survey collection period for the version analysed, the sample size within the survey analysed, whether the study i

longitudinal overall, multigenerational, and/or provides biosample or dlinical data.

Title Data custodian

National studies
45and Up " The Sax

Institute'
Ten to Men  Australian
18 Government;
Australian
Institute of Family
Studies
(previously the
University of
Melbourne)®
Australian Australian
Longitudinal ~ Government
Study on Department of
Women’s Health, the
Health “"**  University of
Newcastle and
the University of
Queensland 2"
Household,  Australian
Income and  Government
Labour Department of
Dynamics in  Social Services,
Australia the Melbourne
(2019) ™" Institute of
Applied Economic
and Sodial
Research '
National Australian Bureau
Health of Statistics®'
Survey®'

Study aim(s)

Six priority areas: (1) socioeconomic
factors about healthy ageing, (2) weight
and activity, (3) environmental effects, (4)
disease risk factors, (5) health service
usage and (6) health status of people
aged >80 years "°

Six priority areas: (1) mental health and
well-being, (2) health service usage, (3)
behaviours, (4) health status, (5) health
literacy, (6) socioenvironmental factors ®

Surveys aim to provide a holistic
investigation into factors related to
women'’s health, encompassing
sociodemographic factors, health-related
behaviours, health issues and symptoms,
general well-being and health status, and
health service utilisation **

Provide broad-ranging information related
to sociodemographic and health-related
information, along with wider topics, such
as attitudes, experiences, among broader
topics covered less frequently (family
dynamics, cognition and more) n

Aims to collect broad-ranging health
information about Australians, including
long-term diagnoses, risk factors, and
sociodemographic information *'

Version
analysed
and
collection
period

Survey
timespan

Wave 2: first 2006 onwards "
follow-up,

collected

between 2012

and 2015"'

Wave 2 (Adult 2013 onwards '
data only),

collected

between 2015

and 2016 "%

1946-51
survey wave 9,
collected
between 2018
and 2020

23-25

1996 onwards
23,25

2019 survey, 2001 onwards "'
collected in
2019—

2020 12,29,30

2017-2018  1989—onward **
survey,
collected
across

2017-2018 *'

Intervals
of data
collection

Every 5
years

Regular
intervals
not
reported,
currently
between 2
and 5 years
18

Varies
depending
on cohort,
but
between 6
months
and every 4
years %

Annually "'

Collected
every 3—6
years *

Location/level of data collection
and level of geospatial information
released

New South Wales (NSW) collection,
geolocated data available (SA2, more
granular data released if

approved) "

Australia-wide,”” geolocated data
available (SA1, SA2, SEIFA)

Australia-wide, derived variables,
including ARIA, RRMA, SEIFA 1996
Indexes, Modified Monash Model >/

Australia-wide, derived geospatial
variables, including statistical local

area, local government area, statistical

subdivision, statistical division, section
of state, major statistical region, SA2,

SA3, SA4, Greater Capital City Statistical

Area and Remoteness Area’’

Australia-wide, limited results provided 21,315 males and

per SA2”!

Sample cohort and  Longitudinal  Multigenerational
sample size of the  with same

version used cohort?

142,548 men and Yes 7 No"

women aged >45 '°

10,339 men, aged  Yes™ Yes ¢

from 10 years old '

Yes, with the No®
same group of
participants in
multiple

cohorts™

7,844 women %

7,142 men and !

women 2

Yes, with the  Yes
same group of
participants

over time'’

No, the study is Ves™
conducted on a

new sample in

each wave *

females *

Biosamples
collected?

Yes

No'

8

No*

Yes

Yes

Sampling
method

Random sampling
from the Medicare
Australia enrolment
database.
Individuals aged
>80 years and rural
residents are
oversampledw0
Stratified,
multistage, cluster
random

sampling "®

Stratified random
sampling, with
oversampling in
rural areas 2

National probability
sample of Australian
households
occupying private
dwellings

Random multistage
area sample *

(continued)

HL11V3IH TVH43INIO

€



TABLE 1. Continued
Title Data custodian  Study aim(s) Version Survey Intervals  Location/level of data collection Sample cohort and  Longitudinal ~ Multigenerational ~ Biosamples  Sampling
analysed timespan of data and level of geospatial information  sample size of the  with same collected? method
and collection  released version used cohort?
collection
period
Jurisdiction-specific studies
Busselton Busselton The identification of the diseases and their Version 4%, 2010 onwards **  Every 5 Busselton, Western Australia, geospatial 5,107 men and Yes® No** Yes® Sampling from the
Healthy Population related and underlying factors that collected years ** information not women born Busselton, Western
Ageing Study Medical Research  constitute the disease burden impacting  between 2010 mentioned *** between 1946 and Australia electoral
(Busselton Institute™ upon healthy ageing ** and 2015 (34) 1964 (34) roll with
Baby Boomer randomised order of
Study) invitation >
North West  The University of  Understanding chronic diseases, including ~ 15-year 1999— Follow-ups ~ Adelaide, South Australia, geospatial ~ ~4,000 adults */ Yes % Yes®’ Yes* Random sampling
Adelaide Adelaide, the illness itself, related risk factors, and follow-up, ongoing ¥/ every ~5  information not mentioned ** from the Northem
Health Study Adelaide Medical  individual impacts, with the overarching  collected in years and Western
3536 School ¥ aim of improving the health status of 2015 (37) suburbs of Adelaide,
those in north-west Adelaide ** Australia **
The Raine The University of  Investigation into the contributing factors Gen2, 27-year 1989 Regularly ~ Western Australia, latitude and Sample size of this  Yes ** Yes™® Yes™ Enrolment in the
Study ** Western for health and disease over the life course, ~follow-up, onwards ***  every 1-4  longitude data are collected, and SEIFA  version N/A for this study at birth,
Australia ** considering genetic, physiological, current version years *®  variables are derived **** follow-up. This children born to
behavioural, environmental, and collected sample of male and women recruited
sociodemographic elements ** between 2016 female participants from the King
and 2019 recruited at birth Edward Memorial
3941 between 1989 and Hospital in Perth,
1991 ¥4 Australia **
South Wellbeing SA, Observation of the health status of the 2020 version, 2018 onwards “* Monthly,  South Australia, SA4 on website / and  ~7,000 people of all No, the study is No® No* Random sampling
Australian Government of South Australian population * collected in with SEIFA in report “*® ages (n=11,477 in  conducted on a through random
Population South Australia, 2020° annual 2020)—a proxy is new sample of digit dialling *
Health SA Health *** reports used if person is participants
Survey % released ** under 16 years of age annually™
45,46,48
Geelong Barwon Health”  The study aimed to (1) collect evidence  15-year Collection for Between Barwon Statistical Division, Victoria, 624 men” Yes, with the No* Yes™ Age-stratified
Osteoporosis related to characteristics of bone mineral  follow-up for ~ women began  every 1and geospatial information not mentioned same group of random sampling
Study49 density (BMD) and bone loss and how men’, in 5 years wo» participants49 from the electoral
these may differ among the population,  collected 1993 onwards, roll
(2) utilise BMD data for fracture between 2016  and for men
prediction, and (3) collect genetic and and 2019 °°  from 2001
environmental data to outline osteoporotic onwards ¥
and fracture-related risks *
Western Western Australia  Observation of the health status of the 2019 2002 onwards *' Monthly, Western Australia, geography is 6,907° No, the study is  No' No™’ Stratified random
Australia Department of Western Australian population and aid questionnaire, with mentioned but not defined °' conducted on a sampling, with
Health and  Health °' with policy evaluation and development °'  collected in annual new sample oversampling in
Wellbeing 2019 % reports each month °' rural areas °'
Surveillance released °'
System
(2019) *'
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Continued

TABLE 1.

Sampling
method

Biosamples
collected?

Multigenerational

Longitudinal
with same

cohort?

Sample cohort and
sample size of the

version used

Location/level of data collection

Intervals
of data

Survey

Version

Study aim(s)

Data custodian

Title

and level of geospatial information

released

timespan

analysed
and

collection

collection
period

Aims to obtain health, lifestyle, and well- 2019 survey,

Randomly sampled
participants **

N054

N054

No, the study is
conducted on a

~1,200 adults **

Australian Capital Territory, geospatial

information not mentioned **

Annual **

2007 onwards™*

Australian Capital

Australian
Capital

Territory Health **  being-related data about individuals living ~collected in

new sample of
participants **

2019 54,55

in the Australian Capital Territory™*

Territory
General
Health

Survey **

Random sampling

5

57

N057

No, the study is
conducted on a

~13,000(56)

New South Wales, geospatial
information not provided *’

Annual *’

1997 to present

57

2019

Aims to collect health-related information,
including health status, health-related
behaviours and mediating factors, of

individuals living in NSW °

New South Wales

Government */

New South
Wales Adult

Health

7

questionnaire,
collected in
201 9 57,58

new sample of
participants °’

Survey

Rural, Remote,

Accessibility/Remoteness Index for Australia; RRMA =

Socio-Economic Indexes for Areas; ARIA =

New South Wales; SA2 = Statistical Area Level 2; SA1 = Statistical Area Level 1; SEIFA

and Metropolitan Area; N/A = Not applicable.

NSW =

@Provided through personal correspondence.
bVersion no longer publicly available.
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Aging Study and the Geelong Osteoporosis Study. Questions about
this category often related to questions about mental or behavioural
symptoms, with all surveys asking about mood or affect, motivation
or energy, and personality-related symptoms. Other symptoms
commonly covered were those related to the respiratory system (11
surveys) and general symptoms, which includes questions about
pain (10 surveys).

All surveys asked questions about risk factors for ill health, including
alcohol consumption, diet, medical treatments, physical activity, and
weight and related factors. A broad range of additional topics were
covered by the population health surveys to varying degrees,
including transport, providing or receiving care from others, general
opinions related to health conditions, leisure activities, community
values and attendance at health screenings, and more. An
interactive diagram of these findings can be seen at https://
aushealthdatasets.w3spaces.com/.

Discussion

The current paper demonstrates that Australian population health
surveys cover a broad range of topics, but their inconsistencies
produce a “patchwork” of information, which hampers their ability
to provide broad insight. The current paper demonstrates that
Australian population health surveys cover a broad range of topics,
but their differences produce a “patchwork” of information. In a
practical sense, these differences are a likely and understandable
result of differing funding sources and resources, initial aims and
goals, scopes, recruitment methodologies and more. These
differences hamper researchers’ ability to collate and integrate these
data sets to answer larger-scale questions related to place and
health. Our study aimed to assist researchers with this process by
providing a tool and initial analyses to assist with the identification
of suitable data sets and those that may be comparable to one
another. It is important to note that the implication of our study is to
further suggest that comparisons between data sets would not be
required if greater consistency existed between data sets in
Australia. Consistency of geo-referenced health information benefits
researchers wanting to investigate the effects of place on health.

Examples of such variances can be seen in Table 1, which contains
information about the level of geospatial information released
publicly in some form (including website presentations). For
example, studies such as 45 and Up' and Ten to Men'® may
possess SA2-level data, they could not be combined with studies
that contain derived variables only, such as SEIFA, as seen with the
Australian Longitudinal Studies for Women’s Health.”"** In addition,
researchers will often encounter obstacles related to the release of
the data, as some studies may hold the data but will not release it at
a lower level of granularity depending on the licensing and privacy
regulations of the data custodian. Similarly, other obstacles may be
the release of data at a level (e.g. SA2), which will be dummy coded
and no longer geographically accurate, defeating the purpose of the
collecting geographic data (e.g. the Ten to Men Study®') as the
understanding of where data has been collected from is lost. The
need for geographical granularity to explore questions related to
place and health is somewhat self-evident. Jia et al.® emphasised the
need to incorporate geocoded information into cohort data sets to
allow exposures to various environmental elements to be explored,
particularly (where possible) in a longitudinal context. Gao et al.’
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describe the broad range of questions that can be explored with
relation to population health, ranging from the potential direct effects
of the environment, such as neighbourhood features, on health
outcomes, but can also be expanded to consider broader questions
that have indirect impacts on health, such as the relationships
between place and inequality, that in turn influence well-being.
Encouraging advancements in processes and procedures to permit,
advance, and standardise geocoding and sharing of geocoded
information, while balancing ethical and privacy concerns, allows such
research questions to be explored for the greatest benefit of the
population.

In general, Australian population health surveys and associated data
sets show consistent coverage of basic demographic information,
common risk factors (alcohol consumption, diet, medical treatments,
physical activity and weight-related factors) and self-rated health. The
main ICD-11 category asked about in the surveys was related to
symptoms, signs, and clinical findings, primarily focusing on mental
and behavioural symptoms, and often related to mental ill-health
symptoms assessed via scales such as the Kessler-10 Psychological
Distress Scale.®? A broad range of life- and lifestyle-related items also
featured with questions about transport and providing and/or
receiving care being the most common. Studies also often provided
geo-referenced information; however, this occurred to varying
degrees of granularity. This may be an important consideration for
research requiring granular location-related information.

Our study has several limitations. First, it is important to note that
some longitudinal surveys, such as HILDA, have “rotating content,”
which explores a different set of characteristics in each study wave,'?
and the findings in this study should be considered as a general
guide. Additionally, some longitudinal surveys contain characteristics
such as age in the first wave of the survey, so collection in subsequent
waves is unnecessary. Similarly, characteristics such as male or female
gender were part of the participant screening Ten to Men'®?° and the
Australian Longitudinal Study on Women'’s Health.”* Questions
surrounding location characteristics may also have been asked during
an earlier phase of the study, such as during recruitment, which may
not appear in later versions of the survey. Location data may also not
be released depending on the data custodian’s policies, despite the
need for such data to investigate the relationship between place and
health.” Finally, although every effort was taken to identify all
potential large-scale health surveys, some may have been missed
during the search.

This is the first paper to directly compare the content of health
surveys available to researchers in Australia. Our analysis enables
researchers to readily assess the content of population health surveys’
characteristics of interest and more efficiently determine how and
whether the content of these surveys will be of use for them in
exploring their own research questions.

To allow researchers to interact with these findings and efficiently
identify the data sets that could assist them, we have developed a
website for this purpose: https://aushealthdatasets.w3spaces.com/.
This website contains interactive Sankey diagrams containing the
same data contained in this paper, along with interactive diagrams for
the various symptoms, signs, and clinical findings, risk factors, and
remaining variables covered by included surveys. This will allow
researchers to highlight and directly compare areas of interest
between different surveys with greater ease, particularly for

categories that are covered by many surveys. Future work may
incorporate new surveys as they are developed and update this
analysis for rolling time windows (e.g. released in the last 5 years) and
focus on standardising response frames across surveys to address the
lack of comparability between data sets.”
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