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Historical Works

• Let’s take a moment to look at some historical works
• Health and Place (Health Geography) has a long history
• And if we were doing maps like these then – what should we be 

doing now?



https://www.sciencedirect.com/science/article/pii/S0277953699003445#FIG1



https://jech.bmj.com/content/65/8/666



SES 1890s style: Charles Booth

https://booth.lse.ac.uk/learn-more/what-were-the-poverty-maps

https://booth.lse.ac.uk/learn-more/what-were-the-poverty-maps


Now

• How do we report health data now?



World Examples

https://healthmap.wordpress.com/2016/06/09/cdc-respiratory-risk-data/



Cancer Maps

https://atlas.cancer.org.au/app

By Statistical Areas Level 2 (SA2) .

Cancer registries use address information of usual residence at the time of diagnosis to determine the SA2 
information. The method by which each cancer registry allocates this varies. Cancer Registries in New South 
Wales, Australian Capital Territory, Tasmania, Victoria and Western Australia apply geocoding methods to the 
full street address. In Queensland and South Australia, the combination of suburb and postcode were used to map 
to SA2 areas, either through geocoding or using a concordance file. In Northern Territory, suburb name is used in 
the urban areas (Darwin and Alice Springs) while a range of location information is used for areas in rural and 
remote areas. Additional manual checks and verification are conducted  on an ongoing basis by Registry staff to 
increase the completeness and accuracy of the processes.

https://atlas.cancer.org.au/app


Heart Maps: Older 
Version. 

https://www.heartfoundation.org.au/for-professionals/heart-maps/australian-heart-maps

By State, Region = statistical Area Level 
3 (for the ACT) and Statistical Area Level 
4 (for all other states and Territories) or 
LGA.

https://www.heartfoundation.org.au/for-professionals/heart-maps/australian-heart-maps


Social Health
Atlas

http://phidu.torrens.edu.au/social-health-atlases

http://phidu.torrens.edu.au/social-health-atlases


https://acsqhc.maps.arcgis.com; https://health.nt.gov.au/professionals/remote-health-atlas; https://victorianwomenshealthatlas.net.au/#!/; 
https://www.cesphn.org.au/preview/mental-health-1/1713-the-integrated-mental-health-atlas-of-the-central-and-eastern-sydney-phn/file 

https://acsqhc.maps.arcgis.com/
https://health.nt.gov.au/professionals/remote-health-atlas
https://victorianwomenshealthatlas.net.au/#!/
https://www.cesphn.org.au/preview/mental-health-1/1713-the-integrated-mental-health-atlas-of-the-central-and-eastern-sydney-phn/file


AIHW

https://www.aihw.gov.au/  https://meteor.aihw.gov.au/content/index.phtml/itemId/676382

AIHW data by geography

•Primary Health Network (PHN) areas—PHNs boundaries 
defined by the Australian Government Department of Health. 
There are 31 PHN areas that cover the whole of Australia.
•Statistical Areas—Statistical Areas are a geographical 
classification defined by the Australian Bureau of Statistics: 
Statistical Areas Level 1 (SA1s); Statistical Areas Level 2 
(SA2s); Statistical Areas Level 3 (SA3s); and Statistical Areas 
Level 4 (SA4s).
Due to the smaller number of results in these smaller areas, 
and the strict privacy and confidentiality controls applied to 
data, results are sometimes unable to be reported for all 
areas in Australia.
National minimum data sets and data set specifications: 
typically SA2

https://www.aihw.gov.au/
https://meteor.aihw.gov.au/content/index.phtml/itemId/676382
http://www.health.gov.au/internet/main/publishing.nsf/content/phn-maps-aust
http://www.health.gov.au/internet/main/publishing.nsf/content/phn-maps-aust
http://www.abs.gov.au/websitedbs/D3310114.nsf/home/Australian+Statistical+Geography+Standard+(ASGS)
http://www.abs.gov.au/websitedbs/D3310114.nsf/home/Australian+Statistical+Geography+Standard+(ASGS)


AIHW by Geography
• AIHW list 68 reports by geography
AIHW Spatial Geography
Unit Count*
PHN 51
SA1 0
SA2 10
SA3 32
SA4 16
GCCSA 9
PHA 2
Postcode 2
IREG 4

• More than one unit per report is possible.
• National minimum data set specification is SA2 (10 of 68!)

https://www.aihw.gov.au/about-our-data/aihw-data-by-geography (accessed 25/06/2024)

Spatial 
Unit 2016

count Mean Sq
Km

Median Sq
Km

SD Sq Km Min Sq Km Max Sq
Km

SA1 57,523 133.6 0.2 3,150.5 0.002 328,260

SA2 2,292 3,354.3 13.8 25.0 0.5 513,384

PHN* 31 284,004.1 32,767.0 537,870.2 671.4 2,518,556

LGA 563 13,655.6 2,421.9 43,895.3 1.1 622,489

SSC 13304 502.4 37.37 3,763.2 0.04 178,407

The largest PHN would be 10th on the world country size list.
For reference – New Zealand 264,537 km2 and UK is 242,741 km2

https://www.aihw.gov.au/about-our-data/aihw-data-by-geography


Why does this matter?



Several Concerns

• MAUP
• Ability to identify health issues at a scale that is meaningful!!!
• Let’s revisit the John Snow Cholera outbreak in London.
• Famous and often cited as start of spatial epidemiology (or as I 

like to refer to it – Health Geography).
• Could the same outcome be achieved with existing data supply 

regimes?



Could John Snow solve the 
Cholera Epidemic with current 

data privacy laws?



John Snow (not GOT)
• 1854, the Soho district in London was in the grip of a 

cholera outbreak with thousands sick and 600 
deaths. 

• John Snow a surgeon and general practitioner, used 
what is now referred to as the start of spatial 
epidemiology, to solve the cholera outbreak in Soho, 
London. 

• One of the most used examples of spatial methods 
to solve a health problem.

• John Snow mapped the cholera cases/deaths and 
reportedly used this to pinpoint the Broad Street 
pump as the likely source. 



John Snow Map*

• *John Snow’s map of cholera 
deaths in London 1854. 
Deaths are marked by dots 
and water pumps by crosses. 
Version of Gilbert [294]. c 
1958 Blackwell Publishing.



Network
Analysis:
closest 
pump
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Broad Street Pump

Death locations are coloured as per the closest water pump



Now!
• Fast forward to the 

21st century and 
would this be 
possible?

• Data provided by 
administrative 
units.

• Aggregated to area 
of analysis.

• More akin to what 
we get now!

• Cholera problem 
not solved.
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MAUP

The modifiable areal unit problem!



Don’t mention the 
MAUP

I didn’t and I think I got 
away with it!



MAUP
• 40 years (1979) since Openshaw and Taylor 

defined the modifiable areal unit problem 
(MAUP). 

• Highlighted the need to account for or solve 
MAUP. 

• Significant growth in place and health research.
• Researchers may not identify with geography.
• Rise of desktop geographic information systems 

and improved spatial data availability. 
• MAUP and the use of spatial methods no longer 

the domain of the geographer.  



MAUP
• MAUP described with two key aspects - scale and 

zonation.
• Scale effect, major analytical differences depending 

on the size of units (generally correlations more 
pronounced for bigger units). 

• Zonation effect zonation (Openshaw calls it the 
aggregation effect) - major differences depending on 
how the study area is divided (even at the same 
scale).

https://www.researchgate.net/publication/236219780_Paper [accessed Jun 18 2019].

https://www.researchgate.net/publication/236219780_Paper


MAUP
• MAUP is rarely discussed in spatial epidemiology.
• Results from analysis of health datasets are very 

sensitive to how the spatial zones are constructed, 
which makes the needs to consider MAUP 
important. 

• In particular, zone design is likely to influence 
descriptive statistics of the health variables as well 
as the coefficients of any correlation or regression 
analysis undertaken (Flowerdew et al., 2008). 

https://www.researchgate.net/publication/236219780_Paper [accessed Jun 18 2019].

https://www.researchgate.net/publication/236219780_Paper


MAUP Example using the ABS SEIFA Index

• ABS* calculate several Indices

• ABS confidentiality prohibits unit record census data being made 
available

• ABS provide SEIFA for spatial units
• Collection District (pre 2011) or SA1 smallest unit
• Also (pre 2011)Suburb, Postal Area, SLA,LGA and 2011 the SA1-SA4

• Remember MAUP & Ecological Fallacy

• Lets look at some of these spatial units

* Australian Bureau of Statistics



Ballarat: Base Map

SEIFA: Index of Relative Disadvantage 

One house in a lowest decile SA1 (most 
disadvantaged) 

One house in a highest decile SA1 (least 
disadvantaged)



Score
Spatial Unit Low SEIFA House High SEIFA House
SA1 832 1119
SAL 1026 1069
Decile
Spatial Unit Low SEIFA House High SEIFA House
SA1 1 10
SAL 6 9



Score
Spatial Unit Low SEIFA House High SEIFA House
POA 1007 1007
SA2 1035 1042
Decile
Spatial Unit Low SEIFA House High SEIFA House
POA 6 6
SA2 7 7



Score
Spatial Unit Low SEIFA House High SEIFA House
LGA 986 986
Decile
Spatial Unit Low SEIFA House High SEIFA House
LGA 6 6



Score
Spatial Unit Low SEIFA House High SEIFA House
SA1 832 1119
SAL 1026 1069
POA 1007 1007
SA2 1035 1042
LGA 986 986
Change 154 -133
Decile
Spatial Unit Low SEIFA House High SEIFA House
SA1 1 10
SAL 6 9
POA 6 6
SA2 7 7
LGA 6 6
Change 5 -4
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MAUP
• Wide use of spatial methods created a large volume 

of place-health articles.
• Loss of spatial understanding and uneven 

recognition (reduced, overall) of the importance of 
the MAUP. 
• E.g. the widespread exploration of health outcomes and 

exposures measured using a variety of administrative spatial 
units (mesh blocks, census tract, suburbs, postcodes, 
county, state etc) without a clear understanding that this 
invokes MAUP. 

• It is time to reassert the importance of the 
geographer in place health research teams? 



SEIFA Example

• AIHW above use SA2 or larger spatial units for reporting – how 
does that account for the pattern of disadvantage that is evident 
at the SA1 or at the individual level?

• As most of the health outcome analysis in Australia uses the same 
spatial units – what are we able to identify?

• Broad patterns
• But not detailed patterns
• But we have the data the computing power and the expertise – so 

what is stopping better analysis.



COVID response

• Locked down:
• LGAs – Cities and States

• Did not use location intelligence
• Contact tracing and not location-based tracing (proximity)



Health Data
•Hard health outcomes difficult to access at a spatial 

scale that is meaningful
•Confidentiality problems
•We have the technology but generally lack the 

access to data
•Data available for administrative units that are not 

meaningful!
•MAUP issues



•Data linkage costs

•Poor quality data especially address data

•Enormous cost and time to geocode health data

•Apart from these issues – it is very difficult to get 
data for research

Health Data



We should be OUTRAGED!
• We see significant technology improvements

•  (3D Cadastre); LIDAR; Geoscape, but….

• Health spatial data provision is very constrained!
• If we cannot improve the scale of data provision – we should at 

least recognise that MAUP could be a limitation/factor in the 
research outcomes!

• We could do so much!
• Highlights the importance of health geography
• Part of the solution?



CARA
• The Centre for Australian Research into Access 



Centre for Australian Research into Access (CARA)
• Significant advancements in geospatial technologies over the last 30 

years.

• Little or no change in the geography of demographic and health data 
(scale).

• CARA offers a paradigm shift in the research and understanding of 
access to services.

• CARA developed fast network processing infrastructure that can be 
applied at the dwelling scale. 

• Distance and time to a list of services and facilities at the GNAF point 
along the road network across the whole of Australia.

• Partnered with Grampians Health which provides detailed health data 
for 48,000 km2 and is home to nearly 250,000 people.

• We will be analysing health data at the unit record level and address 
location.

https://deakin.maps.arcgis.com/apps/instant/insets/index.html?appid=aff08675ff7a4f3babe1c2f244d2cafe


• Provided distance maps for the Rural Education Commissioner
Centre for Australian Research into Access (CARA)

https://www.education.gov.au/regional-education-commissioner/resources/regional-education-commissioner-annual-report-2023

Just completed a review of the Modified Monash Model for Health 
Workforce planning for Commonwealth Health



Centre for Australian Research into Access (CARA)



Synthetic Population

• At CARA
• We are building a GNAF point based data set with time and 

distance to a vast list of services and facilities (as per the last few 
slides and more in a later presentation)

• Working with the ABS address register to identify dwelling points 
(to remove non-dwelling GNAF points)

• Working with Professor Robert Tanton to build a synthetic 
population at the GNAF point.



Synthetic Population

• Once the synthetic population is completed, we will look to add 
other data:
• National Health Survey
• Expenditure
• Other survey data (YTBD)

• Then we will analyse relationships and associations using the 
synthetic population

• The only way to indicate if our work is not correctly identifying 
issues is to use the real data!!!!



Final Thoughts

• As a research community we should be more critical of health 
data supply

• We should be using every means to highlight what we can do V 
what we are allowed to do

• Health is one of the largest national/state budget items, so getting 
a more informed base for policy should be a priority

• Perhaps if we make more noise this may change in the future
• These data are available – but not accessible
• We need to change that!!
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