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ABSTRACT
Introduction: Many rural communities continue to experience an undersupply of primary care doctor services. While key
professional factors relating to difficulties of recruitment and retention of rural primary care doctors are widely identified, less
attention has been given to the role of community and place aspects on supply. Place-related attributes contribute to a community’s
overall amenity or attractiveness, which arguably influence both rural recruitment and retention relocation decisions of doctors.
This bi-national study of Australia and the USA, two developed nations with similar geographic and rural access profiles, investigates
the extent to which variations in community amenity indicators are associated with spatial variations in the supply of rural primary
care doctors.
Methods: Measures from two dimensions of community amenity: geographic location, specifically isolation/proximity; and
economics and sociodemographics were included in this study, along with a proxy measure (jurisdiction) of a third dimension,
environmental amenity. Data were chiefly collated from the American Community Survey and the Australian Census of Population
and Housing, with additional calculated proximity measures. Rural primary care supply was measured using provider-to-population
ratios in 1949 US rural counties and in 370 Australian rural local government areas. Additionally, the more sophisticated two-step
floating catchment area method was used to measure Australian rural primary care supply in 1116 rural towns, with population sizes
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ranging from 500 to 50 000. Associations between supply and community amenity indicators were examined using Pearson’s
correlation coefficients and ordinary least squares multiple linear regression models.
Results: It was found that increased population size, having a hospital in the county, increased house prices and affluence, and a
more educated and older population were all significantly associated with increased workforce supply across rural areas of both
countries. While remote areas were strongly linked with poorer supply in Australia, geographical remoteness was not significant
after accounting for other indicators of amenity such as the positive association between workforce supply and coastal location.
Workforce supply in the USA was negatively associated with fringe rural area locations adjacent to larger metropolitan areas and
characterised by long work commutes. The US model captured 49% of the variation of workforce supply between rural counties,
while the Australian models captured 35–39% of rural supply variation.
Conclusions: These data support the idea that the rural medical workforce is maldistributed with a skew towards locating in more
affluent and educated areas, and against locating in smaller, poorer and more isolated rural towns, which struggle to attract an
adequate supply of primary care services. This evidence is important in understanding the role of place characteristics and rural
population dynamics in the recruitment and retention of rural doctors. Future primary care workforce policies need to place a
greater focus on rural communities that, for a variety of reasons, may be less attractive to doctors looking to begin or remain
working there.
Key words: amenity, Australia, community, doctor shortage, place attraction, primary care, recruitment and retention, USA,
workforce.

Introduction
Maldistribution of the primary care workforce remains a key
problem characterising geographically large countries like
Australia and the USA1-3. As a result, residents of many rural
communities continue to experience difficulty accessing
primary care doctors (that is, general practitioners (GPs) in
Australia, or primary care physicians in the USA) at times of
need. Increasingly too, graduates are choosing medical
specialities over generalist roles, further compounding the
difficulties in recruiting and retaining rural primary care
doctors4,5. Nonetheless, professional satisfaction is often high
amongst existing rural primary care doctors6, with many
rural communities serviced by long-standing doctors7,8.
The supply of primary care doctors in rural communities is
dynamic and linked to both the current ‘stocks’ of doctors
and subsequent recruitment and retention levels. Although
much research has identified key professional factors relating
to recruitment and retention of rural primary care doctors
(such as expected or experienced longer work hours,

professional isolation, locum relief difficulties and afterhours
workload)9-12, less attention has been given to the role of
community and place factors on supply13. Doctors’ location
decisions likely relate to both meeting their professional
needs and interests, as well as non-professional satisfaction
through, amongst other aspects, various place-related
attributes. Conceptually, these latter attributes reflect a
community’s overall amenity or attractiveness, which
arguably influences both rural recruitment and retention
relocation decisions14-17.
The amenity of a rural community is a complex and somewhat
subjective concept but demographers have demonstrated it to be
associated with general population location decisions and
migration patterns within and between rural and urban areas17-19.
This includes the contribution of a perceived or actual lack of
amenity to long-term net out-migration (population loss), for
example with households spurning colder climates and more
isolated locations20, and places that are poorly endowed with
employment opportunities. Given that most doctors work in close
proximity to their place of residence, the availability of rural
primary care doctors is also likely less problematic in more
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attractive or ‘amenity-rich’ regions while low-amenity locations
may also be areas where rural doctors prefer not to work.
Several recruitment studies have investigated the role of place
characteristics and attractiveness for rural health worker
location decisions. One survey of US rural hospital CEOs
found that the prime factor associated with staff recruitment
was whether their place of residence and employment was a
good place to raise their family – notably, that it was safe and
had good schools21. Similarly, in Australia doctors considering
rural practice want good access to public amenities and
spouse employment opportunities22, and a key deterrent to
rural practice is the isolation and reduced social interaction
opportunities associated with residing in small and inland
communities11.
Demographers have demonstrated a significant association
between increased community amenity and net in-migration
(overall gains in population) to rural areas14,23,24. However,
little is known about the extent to which the specific location
decisions of doctors are also influenced by amenity, with one
Australian study only finding a very weak association between
community-level GP shortage and indicators of ‘rural
amenity’25. The present international study uses Australian
and US data to redress this gap in the literature, investigating
the extent to which variations in indicators of community
amenity are associated with spatial variations in the supply of
rural primary care doctors.

Methods
Dimensions of community amenity
Measures from two separate dimensions of community
amenity: geographic aspects of location, specifically
isolation/proximity; and economic and sociodemographic
aspects were included in this study, while an indirect (proxy)
measure of a third dimension, environmental amenity, was
also included. Each community was primarily defined by the
respective governing boundaries, combining both town
boundaries and other nearby sparsely populated settlements,

while a secondary definition used only the town boundaries.
Analysis was limited to constructing a set of community
amenity measures from readily available small-area nationallevel datasets, with the different indicators of amenity
selected on the basis of the literature.
The first dimension, isolation from professional and nonprofessional support and services, remains a key element of
working and living as a rural doctor. Reduced population
density and increased distance to major urban areas have been
shown to be dominant reasons for lower rural in-migration in
the general population19. Being located near to both a hospital
and larger metropolitan areas are important to doctors9.
Similarly, good access to schools and water-based recreation
are desirable6,11, while isolation through long commuting
travel or living in remote areas are less desirable. Practising in
small rural communities can bring additional risk to practice
viability if insufficient demand occurs26. Isolation is
particularly difficult for those communities that have limited
natural amenities27 or lack other professional work
opportunities, such that young adults move away to seek
better employment opportunities for themselves and their
spouses26. This contrasts with population growth evident in
Australian coastal communities18 or regions with key services
and infrastructure such as easy access to air travel28.
Second, the economic and sociodemographic profile of a
community influences its attractiveness to providers. On the
one hand, although lower house prices and reduced cost of
living may enhance attractiveness to some, this may be less
important to doctors who typically earn well above average
incomes. In contrast, lower house prices and incomes often
reflect rural areas that are either in decline or experiencing
poor economic growth29, particularly in more isolated rural
communities17,18. More prosperous rural regions tend to have
more educated populations and increased economic
diversity30. The specific demographic composition of a
community including the numbers of elderly, unemployed or
indigenous people may influence doctors’ decision making
particularly with respect to locating their practices in
socioeconomically deprived communities that may threaten
practice economic viability25,31. Hence, when choosing
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between locations, more affluent rural locations will be
preferred by most doctors30,32.
A third dimension, environmental amenity, which predominantly
captures aspects of climate, was not explicitly included in this
study. Geographers have identified a number of physical
characteristics that enhance the attractiveness of specific rural
locations as places to live33, including warmer winters, temperate
and low-humidity summers, moderate rainfall, varying landscape
and ready access to water recreation14,23,34. This dimension was not
included for specific locations in the analysis chiefly because
climate has strong spatial autocorrelation between adjacent
locations, thus fails the requirement for independence within
regression models and is not likely to be sensitive to small-area
differences of supply. Additionally, climate and topography can’t
be readily addressed through policy. Instead, environmental
amenity is indirectly captured by including jurisdictions (states and
territories) in all analyses.

Community amenity indicators
The full list of indicators of community amenity included in
this study are summarised in Table 1. Data were collated
from the American Community Survey (2011), Robert
Wood Johnson Foundation (2014) and the Australian Census
of Population and Housing (2011). Proximity measurements
were calculated using straight-line distances between
locations/communities using ArcGIS v9 software (ESRI;
http://www.esri.com/arcgis).

Measures of workforce supply
For this study, provider-to-population ratios (PPRs) were
calculated for both the USA and Australia, with PPRs
underpinning key policy measures including the US’s Medically
Underserved Areas and Health Professional Shortage Areas, and
Australia’s District of Workforce Shortage Areas and Areas of
Need35,36. There were 1949 rural counties in the USA (geocoded
in 2010, defined by Rural-Urban Continuum Codes 4–9, average
county population about 23 000) and 370 rural local government
areas (LGAs) in Australia (geocoded in 2011, defined by
Australian Standard Geographical Classification – Remoteness

Areas 2–5, excluding LGAs that contain cities of >50 000
population and those without an urban area of >500 population,
average LGA population about 12 000). US primary care physician
head counts (family physicians, general pediatricians and general
internists) were drawn from the 2014 American Medical
Association Masterfile, while Australian primary care workforce
data (full-time equivalence counts) were drawn from the 2012
Australian Government’s Medicare Benefits Schedule dataset for
all billing GPs.
Despite their wide usage, PPRs are criticised for their use of predefined boundaries and assumption that all service utilisation
occurs within these impassable boundaries, but the geographical
barrier within boundaries is negligible37,38. This has led to the
recent development of the two-step floating catchment area
(2SFCA) method, which uses catchments that are centred on
population and service locations, and accounts for distance decay
and relative need39-42. However, the 2SFCA method has not been
developed nationally in the USA and was only recently completed
at the national level for Australia43. This study uses the latter
method as an alternative measure of workforce supply in all
1116 Australian rural towns with populations between 500 and
50 000 residents, using the same GP billing dataset, with a 2011
study finding strong results with this approach when tested in a
single state25.

Statistical analysis
The associations between workforce supply and community
amenity indicators were initially \ calculating using Pearson’s
correlations, where increasingly positive scores suggest
increased supply. Ordinary least squares multiple linear
regression models were then constructed for each of the
three supply outcome measures. All statistical models
included jurisdiction (state/territory) as a covariate
(capturing differences related, for example, to climate and
state-level policies not otherwise measured in this study);
however, these effect sizes are not reported. Population size
weights were applied to all statistical models. All calculations
were performed using either StataMP v13.1 for US data or
StataSE v12 for Australian data (StataCorp, http://www.
stata.com/) and a 5% significance level was used throughout.
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Table 1: Indicators of rural community amenity used in this study
Dimension
Isolation/proximity

Economic and
sociodemographic

Environment

Indicator of community amenity
Having hospital in region/proximate to hospital
Proximate to private schools
Proximate/adjacent to large metropolitan city (US – RUCC 4/6/8)
Population size
Work commute length
Proximate to coast
Remote areas (ASGC-RA 4–5)
House prices
Household income
Health insured coverage
‘Affluence’ – access to locations for physical activity
% Aged ≥65 years
% Unemployed
% Educated above high school
% Indigenous (Australia) or % American Indian (USA)
Jurisdiction (state/territory)

US data
Y
N/A
Y
Y
Y
N/A
N/A
Y

Australia data
Y
Y
Y
Y
N/A
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y

Y
N/A
N/A
Y
Y
Y
Y
Y

ASGC, Australian Standard Geographical Classification – Remoteness Areas. N/A, not applicable (e.g. Australia has a universal health insurance scheme
(Medicare); proximity to coast or private school in USA considered less relevant). RUCC, Rural-Urban Continuum Codes. Y, yes.

Ethics approval
Ethics approval was not required because only publicly
accessible existing collections of non-identifiable aggregated
data were used in this research.

Results
Table 2 summarises the strength of association between
community amenity (as measured by the above indicators), and
each of the three supply measures. Increased population size and
having a nearby hospital are consistently positively associated with
improved medical workforce supply (that is, regions without a
local hospital also have poorer primary care supply). Additionally,
communities with better educated residents, increased house
prices, located near to the coast (Australia) and private schools
(Australia), or with higher affluence (USA) were also associated
with improved medical workforce supply. In contrast,
communities that are most isolated in remote Australia or
characterised with long work commutes (USA) and located in
‘adjacent rural’ areas (USA) had poor supply. The respective
medical insurance systems appear to be associated with opposite
supply levels, with Australia having higher supply in communities

whose populations are older, and characterised by more
unemployed residents or with poorer income, while the USA sees
poorer supply in communities with similar population
characteristics.
Table 3 summarises the association between indicators of
rural community amenity and each supply measure using
multiple linear regression models. (Full model details are
shown in Appendix A.)
All amenity indicators were significantly associated with supply of
the primary care workforce in US counties. Household income has
a negative association with supply (a higher income is associated
with poorer supply). Population size, having a hospital in the
county, house prices and affluence, education level, being
American Indian and population age were all strongly positively
associated (p<0.001) with improved workforce supply. In
contrast, rural counties ‘adjacent’ to metropolitan cities, those
with longer work commutes and regions with increased
unemployed populations were all associated (p<0.01) with poorer
workforce supply. This US model, in combination with state
effects, captures almost half of the observed variation in PPR
scores across all rural counties. Both Australian models captured a
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smaller proportion of the observed variation in supply. Indicators
consistently associated with significantly improved supply in both
countries include having a hospital in the region, larger population
size of the main town in region, more elderly residents, higher
education levels and increased housing prices in the region. The
proportion of the population unemployed was significantly
associated with supply in both Australia and USA; however, their
associations were in opposite directions.

this study. This finding tends to broadly support the
Australian government’s shift towards considering
community size in addition to geographic remoteness in
recent rural medical workforce policy changes. This is
exemplified through the government’s move to adopt the
Modified Monash Model to guide the allocation of GP rural
retention incentives rather than the Australian Standard
Geographical Classification – Remoteness Areas48,49.

Discussion

Increased supply of rural doctors was also found to be
associated with better serviced/more affluent regions.
Economists argue that house prices are a strong indicator of a
location’s attraction50, consistent with the finding that
doctors were also more likely to work in rural areas with
higher housing prices across both countries. Doctors are
among the top income-earners in both countries and, as such,
their preference for more attractive locations for residence
and tendency to pay the higher housing premium is not
surprising. The US measure of county affluence was also
significantly associated with increased doctor supply. While
access to other services such as shopping, employment,
cultural and other recreational opportunities was not directly
measured, it is known that these services are all strongly
related to population size51 . Additionally, while poorer
access to schools was not significant within the Australian
models, this measure is strongly correlated with population
size and shown to be a major reason for dissatisfaction of
doctors living in smaller rural areas or not taking up rural
practice in the first instance6,9,26 .

This study provides key empirical evidence of the extent to which
community amenity contributes to differences in the supply of
rural primary care doctors in both Australia and the US. Overall,
these data support the idea that the distribution of the rural
medical workforce is skewed towards more affluent and educated
areas, and away from smaller, poorer and more isolated rural
towns which struggle to attract adequate primary care services.
Rural communities are often idealised as offering high local
amenity, including good recreational opportunities, a wealth of
natural environmental attributes, improved lifestyle and close-knit
supportive communities44-46. However, these community
characteristics often go hand-in-hand with characteristics that are
less attractive to doctors, such as relative isolation, poorer access
to other desirable services and professional opportunities, and the
lack of anonymity in small communities46.
This study revealed clear and statistically significant positive
associations between workforce supply and having a hospital
nearby. This finding highlights the challenges in retaining
doctors in communities where the infrastructure of a local
hospital is absent or where a strong peer support network is
not readily available47. Working in such places can limit
opportunities for professional support and collegiality, limit
sharing of workload (especially on-call/after-hours work) and
increase the difficulty of taking time-off. The absence of a
local hospital additionally limits the scope of practice, for
example by reducing opportunities to participate in
procedural work like obstetrics or emergency medicine.
A strong positive association between workforce supply and
the population size of rural communities was also revealed by

Australia and the USA share geographical similarities, being large
in size (7.8 and 9.8 million km2 respectively), and both with vast
areas characterised by very low population densities. Notably,
Australia’s population hierarchy is largely centred on a few coastal
metropolitan cities (63% of Australia’s population live in six
coastal capital cities, with some capitals containing more than twothirds of its state’s population), while other ‘regional centres’ are
mostly only 5–10% of the population size of the largest
metropolitan city in that state. The attraction of a coastal location
is also well recognised within Australian rural migration
literature14 , and this too was reflected in the increased doctor
supply observed in coastal towns. In contrast, the US settlement
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hierarchy exhibits significantly less urban primacy, with most states
having multiple regional/urban cities that constitute 25–80% of
the population size of the largest metropolitan city in that state,
while on a national scale the coast provides only minor amenity.
Rural US counties that fall between, or are adjacent to, the larger
service centres are those where commuting distances are longer,
so it follows that supply of doctors is poorer in these outlying
locations. While remote areas of Australia are associated with
poorer medical workforce availability, this was not reflected in the
multiple regression models, largely due to collinearity with coastal
proximity, population size, education levels and the proportion of
elderly in the population.
Locations with a high percentage of elderly residents were
consistently associated with significantly higher workforce supply.
This age cohort is by far the largest user of primary care, so it
should not be surprising that primary care workforce supply is
higher in such communities. What can’t be measured by this
study, however, is the greater health needs (demands) of this
cohort, so it is difficult to tell whether the higher workforce supply
scales with their increased needs, and whether this is an attraction
for rural doctors. Similarly, Australia’s Indigenous populations and
US’s American Indian populations are concentrated more in
smaller communities located throughout rural and remote
regions, and have significantly higher health needs than the general
Australian or American population. However, indigeneity has a
non-significant (Australian) or negative (US) association with
supply despite the increased health needs of these indigenous
populations.
Not having a universal access medical insurance system places
particular importance on the ability of patients to pay within
US primary care doctor’s location decisions. It is not
surprising that supply levels were significantly lower in rural
areas with more uninsured residents. However, associations
between other socioeconomic and sociodemographic amenity
indicators and supply are less consistent, with household
income and unemployment having contrasting associations
with supply when comparing the two countries. Supply was
higher in locations with more residents educated above high
school in both countries, although this study cannot

determine how this makes a location more attractive to
doctors.
In addition to PPRs for both countries, this study tested the
2SFCA method in Australia (it was not available for the
USA). While this method is becoming increasingly popular to
measure spatial accessibility in preference to PPRs, the set of
attractiveness measures were the least predictive with this
model (R2=0.35). The 2SFCA method places a larger
emphasis on proximity and is thus sensitive to small-area
(community-level) differences of supply accessibility;
however, place attractiveness may be more homogeneous at
the regional level, thus minimising the benefit of a
community-level approach. Uptake of the 2SFCA method
continues to grow worldwide, although the present study’s
results suggest that its additional small-area sensitivity may
not always be advantageous.
A key limitation of this study is that professional factors have not
been directly considered as predictors of workforce supply. While
population size and having a nearby hospital may indirectly reflect
professional factors, there were no direct measures included in the
study such as a lack of procedural work, onerous on-call
arrangements, difficulties in getting locum relief, inadequate
workforce mix and poor infrastructure. This is relevant for future
research, as little is known about whether various indicators of
community amenity outweigh professional factors in location
decision making of doctors. It is also acknowledge that many of the
included indicators of community amenity are more complex than
what this study captured. For example, all schools and hospitals
were assumed to be homogeneous, but in reality often vary greatly
in size, composition and quality. Other limitations include an
assumption throughout this article that higher supply is always
better, although it is possible for some rural communities to be
oversupplied, while the use of head count (USA) and full-time
equivalence (Australia) data may have contributed to small
differences between countries. In addition, supply is only one
measure of workforce distribution, with turnover, retention and
continuity of care being important alternative measures, especially
for remote areas and marginalised groups47 . Finally, while some
spatial autocorrelation is present, an assessment of model residuals
using Moran’s I was not statistically significant.
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Table 2: Correlations between supply and indicators of community amenity
Community amenity indicator
Having hospital in region/proximate to hospital
Proximate to private schools
Proximate/adjacent to large metropolitan city
Population size
Remote areas
Work commute length
Proximate to coast
House prices
Household income
Health insured coverage
‘Affluence’ – access to locations for physical activity
% Aged ≥65 years
% Unemployed
% Educated above high school
% Indigenous (Australia) or % American Indian (USA)

US county (PPR)
0.402***
N/A
–0.110***
0.206***
n/a
–0.345***
N/A
0.288***
0.170***
–0.184***
0.295***
0.018
–0.084***
0.257***
0.020

Australian LGAs
(PPR)
0.276***
0.228***
0.004
0.298***
–0.271***
N/A
0.157**
0.125*
–0.379***
N/A
N/A
0.455***
0.214***
0.073
-0.190***

Australian towns
(2SFCA)
0.161***
0.292***
–0.0349
0.474***
–0.129***
N/A
0.189***
0.079**
–0.051
N/A
N/A
0.152***
0.211***
0.121***
–0.073*

*p<0.05; **p<0.01; ***p<0.001
LGA, local government area. N/A, not available. PPR, provider-to-population ratio. 2SFCA, two-step floating catchment area.

Table 3: Summary of multivariate linear regression models† of rural supply
Community amenity indicator
Having hospital in region/proximate to hospital
Proximate to private schools
Proximate/adjacent to large metropolitan city
Remote areas
Work commute length
Proximate to coast
Population size
House prices
Household income
Health insured coverage
‘Affluence’ – access to locations for physical activity
% Aged ≥65 years
% Unemployed
% Educated above high school
% Indigenous (Australia) or % American Indian (US)
Model R2

US county (PPR)
Higher***
–
Lower***
–
Lower***
–
Higher***
Higher***
Lower*
Lower*
Higher***
Higher***
Lower**
Higher***
Higher***
0.49

Australian LGAs
(PPR)
Higher***
N/S
N/S
N/S
–
N/S
Higher*
Higher**
N/S
–
–
Higher*
N/S
N/S
N/S
0.39

Australian towns
(2SFCA)
N/S
N/S
N/S
N/S
–
Higher**
Higher***
N/S
N/S
–
–
Higher**
Higher**
Higher***
N/S
0.35

*p<0.05; **p<0.01; ***p<0.001
†
State/territory was included in all models.
Higher, increased supply for higher indicator values. Lower, decreased supply for higher indicator values. LGA, local government area. N/S,
not significant. PPR, provider-to-population ratio. 2SFCA, two-step floating catchment area.

Conclusions
Continued maldistribution of the rural primary care
workforce suggests that current policies and solutions are not

entirely effective in the quest to overcome workforce
shortages and inequitable access to primary care. This study
highlights that rural medical workforce distribution is skewed
towards more affluent and educated areas, whereas smaller
and more isolated rural towns continue to struggle to attract

© MR McGrail, PM Wingrove, SM Petterson, JS Humphreys, DJ Russell, AW Bazemore, 2017. A Licence to publish this material has been given to James Cook
University, http://www.jcu.edu.au
8

adequate supply of primary care services. ‘Rural’ is
frequently assumed to be homogeneous in much rural health
workforce research and policy, but this can overlook major
differences of place. In addition, most rural medical
workforce policies continue to only target professional issues
(such as improved after-hours support or locum relief),
whereas improved community amenity for doctors likely
depends upon broader regional development initiatives
including local community infrastructure (such as housing,
schools, health facilities and transport). Improved evidencebased planning should differentiate between locations better
in order to better target workforce incentives and
interventions to the most problematic locations. Future
primary care workforce policies need to place a greater focus
on rural communities that, for a variety of reasons, may be
less attractive to doctors.
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Appendix A: Full details of multivariate linear regression models† of rural supply
Community amenity indicator
Having hospital in region/proximate to hospital
Proximate to private schools
Proximate/adjacent to large metropolitan city
Remote areas
Work commute length
Proximate to coast
Population size
House prices
Household income
Health insured coverage
‘Affluence’ – access to locations for physical activity
% Aged ≥65 years
% Unemployed
% Educated above high school
% Indigenous (Australia) or % American Indian (US)
Model R2

US county (PPR)
16.7432*** a

Australian LGAs
(PPR)
20.9163*** a

Australian towns
(2SFCA)

–6.4423*** a
–0.6861*** b
10.2819 and
13.5591*** c
0.1004*** d
–0.3582* d
–0.6209* b
0.1088*** b
1.1726*** b
–0.9047** b
0.4348*** b
0.3922*** b
0.49

0.3305*

d

1.9755** e
5.0566*** f

0.0694** d

1.2660* b

0.4216** b
0.9036** b
0.5571*** b

0.39

0.35

*p<0.05; **p<0.01; ***p<0.001
†
State/territory was included in all models; supply (accessibility) measure = n per 100K
a
Indicator = yes/no
b
Percentage, 0–100
c
Groups: 2.5–20K, >20K (omitted: <2.5K)
d
1K units
e
Ordinal: <10 km, 10–25 km, 25–50 km, 50–100 km, 100–200 km, >200 km
f
Ordinal = 0.5–1.0K, 1.0–1.5K, 1.5–2.5K, 2.5–5K, 5–10K, 10–20K, 20–50K
K, 1000. LGA, local government area. PPR, provider-to-population ratio. 2SFCA, two-step floating catchment area.
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