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An assessment of the spatial distribution of bulk billing-only GP
services in Australia in relation to area-based socio-economic
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ABSTRACT
For full list of author affiliations and
declarations see end of paper Background. The accessibility to affordable primary healthcare services contributes to population

health and health equity. A key aspect to accessibility is the geographical distribution of primary
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healthcare services. Limited studies have assessed the nationwide spatial distribution ofBree Graham
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services. Methods. The methodology in this study used Geographic Information System (GIS)
technology to map the locations of all bulk bulking-only medical practices collected in mid-2020
and linked this with population data. The population data and practice locations were analysed at
the level of Statistical Areas Level 2 (SA2) regions and used the most recent Census data.
Results. The study sample included (n = 2095) bulk billing-only medical practice locations. The
nationwide average Population-to-Practice (PtP) ratio was 1 practice to 8529 people for regions
with access to bulk billing-only practice, and 57.4% of the Australian population lives within an
SA2 that has access to at least one bulk billing-only medical practices. No significant associations
were identified between practice distribution and area socio-economic status. Conclusion. The
study identified areas with low access to affordable GP services, with many SA2 regions having
no access to bulk billing-only practices. Findings also indicate that there was no association
between area socio-economic status and the distribution of bulk billing-only services.
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Background

It is globally recognised that accessibility to affordable primary healthcare services has an 
impact on population health and health equity (World Health Organization 2010). An 
individual’s ability to access and utilise services is dependent on many contributing factors, 
which have been researched and conceptualised by experts. The spatial distribution of 
healthcare services is a measurable component of access, simplified as ratios of supply 
(services) and demand (population) (Roeger et al. 2010). Comparative trends in popula-
tion characteristics, such as socio-demographic and economic status, can be observed in 
the variances of the supply and demand of healthcare services (Roeger et al. 2010; 
Dudko et al. 2018; Lyle and Hendrie 2019; Mu and Hall 2020; Pulok et al. 2020a). 
Previous research has indicated that these geographical disparities in distribution and 
supply of healthcare services have a negative impact on health outcomes (Butler et al. 
2010; Ireland et al. 2017; Turner et al. 2017). Leading drivers of variations in general 
practitioner (GP) services are both supplier-induced or population needs-based (McRae 
and Butler 2014; Mu and Hall 2020). For example, differences in utilisation and demand 
for health care along with GP labour and market-forces attribute to underserved or 
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overserved areas (McIsaac et al. 2019; Mu and Hall 2020). The 
inverse care law proposed by Tudor Hart further illustrates 
this concept where the ‘availability of good medical services 
tends to vary inversely with the need for it in the population 
served’ (Tudor Hart 1971, p. 1.). Public health policy decision-
making pertaining to resource allocation and workforce 
distribution is critical to population access and utilisation of 
services (Laurence and Karnon 2017). 

Australian healthcare system

The Australian healthcare system is comprised of public and 
private sectors, funded by private sources and tax-fundable 
public insurance coverage (Australia Institute of Health and 
Welfare 2018). The Australian Government provides basic 
coverage through a universal public health insurance scheme 
known as Medicare. Medicare offers all Australian citizens 
and permanent residents fixed rebates listed on the Medicare 
Benefits Schedule (MBS) for medical treatments and services. 
However, private healthcare providers can determine fee-
for-service that may generate out-of-pocket (OOP) costs or 
providers may accept the determined Medicare rebate 
known as bulk billing (Pulok et al. 2020a). The concept of 
‘bulk billing’ means that the medical service is fully covered 
by the Government Medicare rebate with no OOP expenses. 
Nearly 9 in 10 GP services (87.5%) were bulk billed with 
no out-of-pocket expenses in 2019–20, and increased by 
1.3% in comparison to 2018–19 (Department of Health 
2020). The record increase in bulk billing is associated with 
the Government response to coronavirus disease 2019 
(COVID-19) and increased services, which included a new 
telehealth item. Although most services are bulk billed, 
only 66% of patients had all consultation services bulk billed, 
and the average OOP expense for GP services in 2019–20 was 
A$39.33 (Royal Australian College of General Practitioners 
2018; Australia Institute of Health and Welfare 2019; 
Department of Health 2020). The Australian Government's 
Medicare policy changes, with the rebate ‘freeze’ (2014–20), 
contributed to the failure of ample subsidisation, and it is 
suggested that the indexation of fees inadequately covered 
inflation over the years (Australian Medical Association 2015; 
Harrison et al. 2015). 

Australian general and medical practices are largely private 
businesses, with a small minority of Government-funded and 
not-for-profit organisations providing GP services. General 
practitioners and medical practices are eligible to decide 
billing policies and consultation fees at their own discretion. 
Medical practices’ billing policies are predominately modelled 
as private billing (private fees with OOP costs), mixed billing 
(private fees and bulk billing) and bulk billing only (no fees 
or no OOP costs for Medicare-rebated items) (Australian 
Medical Association 2015, 2017). According to peak organisa-
tions and industry representatives, the rising operating costs of 
a medical practice and insufficient indexation has led to 
difficulties in sustaining bulk billing-only practices and 

remaining a viable business, with the need for co-payments 
to aid practice running costs and wages (Australian Medical 
Association 2015; Harrison et al. 2015; Royal Australian 
College of General Practitioners 2018, 2020). 

Both OOP expenses/co-payments acts as a financial barrier 
that influences the accessibility of health care and the 
utilisation of preventive care and health-related behaviour 
(Rezayatmand et al. 2013). The total spending of health by 
individuals was 16.5% (a decrease from the steady 17.1% 
over the last decade), and the average OOP cost per person 
was A$1578 (Australia Institute of Health and Welfare 2019). 
Socio-economically disadvantaged households experiencing 
income poverty are more likely to be impacted by increased 
health expenditure. Furthermore, the probability of individuals 
with chronical illnesses entering income poverty increases with 
the reduction of participation in employment, producing the 
need for more access to affordable healthcare services 
(Callander et al. 2017). Higher levels of spatial distribution 
of bulk billing-only services in areas of socio-economically 
disadvantage is one of the first steps to health equality 
(Fisher et al. 2017; Whitehead et al. 2018). 

What does this research bring?

This study aims to evaluate the socio-demographic status and 
population characteristics in relation to the distribution of 
bulk billing-only GP services and identify areas of low 
access across Australia. The socio-demographics assessment 
will determine whether services are targeted towards lower 
socio-economic areas. 

Methods

Population data

The study obtained the most recent population data 
from the Australian Bureau of Statistics (2016b), available 
on the Australian Bureau of Statistics (ABS) website. 
The geographical areas that divided population data and 
medical practice locations were gathered into Statistical 
Areas Level 2 (SA2) boundaries (Australian Bureau of Statistics 
2016a). The socio-economic status (SES) of SA2s was assessed 
using one of the subsets of the Socio-Economic Indexes for 
Areas (SEIFA) 2016 (Australian Bureau of Statistics 2016b) 
The Index of Relative Socioeconomic Advantage and 
Disadvantage (IRSD) was used as the area-based composite 
measure of SES, and this index is derived from variables 
that include income, economics, occupation, employment, 
education, housing and economics. This study analysed the 
socio-economic status as deciles (10 categories, with 1 being 
the poorest decile and 10 the wealthiest) and quintiles (five 
categories). 
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Data collection

Medical practices that bulk bill all Medicare rebate-able 
services and items for all patients with no additional fees 
were included in this analysis. A nationwide data collection 
of all bulk billing-only medical practices was gathered 
and verified on 21 August 2020. The triangulation of data 
were collected from publicly accessible sources; Australian 
Government website, Healthdirect (https://about.healthdirect. 
gov.au/.) and all practice billing policies were checked and 
cross-referenced against billing information stated on 
HealthEngine (https://healthengine.com.au/.) and medical 
practices websites. The bulk billing-only medical practices 
that catered for specific demographics and not all the public 
were excluded from this analysis. The exclusion criteria 
included medical practices that incurred small fees, only 
practices bulk billing for a Brief Consultation (Level A) and 
not others, practices with unclear or missing billing 
information, not all GPs that bulk bill, and practices that did 
not bulk bill throughout all opening hours. A small sample 
was extracted from the dataset to confirm data accuracy, 
with 100 randomly chosen practices checked via phone call 
and Google; all were found to be correctly located. For each 
bulk billing-only medical practice, the longitude and latitude 
values were accessed from the geo-coding website (https:// 
maps.google.com.au/maps). 

Data analysis

The longitude and latitude coordinates for each bulk billing-
only medical practice physical address was entered into a 
Microsoft Excel spreadsheet (Ver. 16.0.6965.2053, 2010; 
Microsoft Corporation, Redmond, WA, USA). The ABS SA2 
shapefiles, census data and physical addresses of the medical 
practices were entered into Geographic Information System 
(GIS) – QGIS (Ver. 3.10.2 A Coruńa, 2020, Chicago, USA). 
The coordinate reference system (CRS) used for both ABS 
shapefiles and physical address coordinates was CRS: EPSG: 
4326 -WGS 84. The calculated Population-to-Practice 
(PtP) ratios, SES and population variables were summarised 
using descriptive statistics calculated in Microsoft Excel 
(Microsoft Corporation). Inferential statistical analyses were 
conducted using SPSS (Ver. 27.0, 2020; Chicago, IL, USA), 
and Independent-Samples Kruskal–Wallis tests to determine 
the effects of categorical independent variables (IRSD 
categories) on dependent variables (population mean and 
number of practices). The statistical significance level was 
set at a P-value of ≤0.05. 

Ethics approval

No ethics approval was needed as all data were obtained from 
open access sources. 

Results

Population data

The total population calculated from all the SA2s boundaries 
was 23 352 146, and the population was distributed across 
2191 SA2s, out of 2310 in total. The analysis excluded 119 
SA2s that had zero population or were non-spatial SA2s. 
The population per SA2 ranged from 23 to 37 321, and the 
average population per SA2s was 10 658. In total, 2095 bulk 
billing-only medical practices were included in the analysis 
and were geo-located across the 2191 populated SA2s (Fig. 1). 

PtP ratio differences between States and
Territories

The PtP ratio averages were defined by only calculating SA2 
regions with access to bulk billing-only practices and PtP 
ratios with no access calculated to zero. The PtP ratio averages 
and number of practices per SA2 region were calculated for 
each State and Territory with an overall nationwide sum 
(Table 1). The average PtP ratio for Australia was one 
bulk billing-only medical practice per 8529 people. The 
nationwide PtP ratios ranged from 1: 28 050 to 1: 549. The 
most bulk billing-only medical practices in one SA2 was 
18 in Bankstown – Inner South West Sydney, NSW. The 
highest average State and Territory ratio was VIC with 
1: 10 138 and the lowest ratio was NT with 1: 2724. 

Practice distribution statistics and frequency of
PtP ratios across all Australia

The percentage of SA2 regions and percentage of population 
with access to one or more bulk billing-only practices was 

Fig. 1. All bulk billing-only medical practices locations distributed
across SA2s nationwide.
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Table 1. Summary of population, average PtP ratios, number of bulk billing-only medical practices and related SA2 statistics per State or Territory.

State or Total Average PtP Total number Total number of Percentage of SA2s with one Percentage of population
Territory population ratio of SA2s bulk billing-only or more bulk billing-only with access to one or more

practices practices (%) bulk billing-only practices (%)

NSW 7 467 269 1: 8751 560 794 53.2 63.7

Vic. 5 919 045 1: 10 138 455 521 52.7 63.1

Qld 4 690 404 1: 7441 514 386 43.6 51.7

WA 2 467 819 1: 8363 229 206 50.7 60.4

SA 1 673 709 1: 8962 165 120 36.9 43.5

NT 226 206 1: 2724 62 52 46.8 45.1

Tas. 508 979 1: 6578 96 8 8.3 10.3

ACT 394 189 1: 3954 106 8 7.1 7.3

Overall 23 352 146 1: 8529 2187 2095 44.8 57.4

Excluding four SA2s – Other territories.
PtP, Population-to-Practice.

calculated (Table 1). Under a half (44.8%) of all SA2s 
nationwide had access to one or more bulk billing-only 
practices, supplying 57.4% of the Australian population. In 
total, 983 SA2s had access to one or more bulk billing-only 
medical practices (Population = 13 410 737) and 1208 
SA2s had no access (Population = 9 941 409). The highest 
percentage of SA2s with access to practices per State and 
Territory was New South Wales (NSW;53.2%) and the 
lowest was the Australian Capital Territory (ACT; 7.1%). 
A total of 608 (27.7%) SA2 regions had a ratio lower than 
national the PtP average (1: 8529) and 375 SA2 regions 
(17.1%) had a ratio higher than the national average when 
comparing all SA2 regions including the 1208 regions with 
no access. The frequency of PtP ratios distribution was 
calculated and indicated a positive skewed value of 0.96 
and median (IQR) = 7065 (4477–11 181) (Fig. 2). 

Relationship between socio-economic factors and
practice distribution

Each SA2 region was assigned an IRSD score and linked with 
the average PtP ratios, number of practices and population 
for each State and Territory (Table 2). The highest national 
average PtP ratio was 1: 11 322 for IRSD – 9 (second 

wealthiest decile) and the lowest ratio was 1: 6144 for 
IRSD – 1 (poorest decile). The highest average PtP ratio for 
each State and Territory was SA with 1: 15 860 for IRSD-6 
and lowest was ACT with 1: 947 for IRSD-8. The PtP ratios 
were then gathered into IRSD quintiles (Fig. 3). The highest 
IRSD quintile ratio was 1: 11 107 for quintile 5 (wealthiest 
quintile) and the lowest ratio was 1: 6628 for quintile 1 
(poorest quintile). The distribution of population mean per 
practice, and the total number of bulk billing practices 
across ISRD quintiles were analysed (Table 3). There were 
no significant associations between population per practice, 
or total number of bulk billing practices and IRSD categories 
for all areas. 

Discussion

The study examined the distribution of bulk billing-only 
medical practices and socio-economic status of the population 
it serves using GIS technology. The key findings of this study 
showed that a little over half of the Australian popula-
tion lived within a SA2 region that had access to bulk 
billing-only medical practices. Of those with access to a 

Fig. 2. The frequency of PtP ratios per SA2 nationwide.
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Table 2. Summary of the number of bulk billing-only medical practices, average PtP ratios and related SA2 statistics for each Index of Relative
Socio-economic Disadvantage (IRSD) decile (from 1 = least advantaged to 10 = most advantaged).

Average PtP ratio (population mean per practice)

IRSD 1 2 3 4 5 6 7 8 9 10

NSW 6103 7459 7683 8067 9408 8966 10 133 7673 11 616 12 014

Vic. 7497 8792 10 071 8991 9240 9251 10 680 9905 14 261 12 742

Qld 6244 6727 6959 7363 7252 8873 7478 7475 10 155 8013

WA 6468 7451 6518 6128 6570 9410 8684 8292 9165 9297

SA 7424 5271 11 316 8331 11 802 15 860 11 585 8997 9257 0

NT 1560 1142 0 3111 4064 3129 3069 1194 4786 3069

Tas. 7300 4676 0 5214 0 0 0 8081 0 –

ACT 0 – – 2979 0 2929 6657 947 4855 4459

All of Australia 6144 7212 8151 8184 8615 8973 9464 8449 11 322 10 847

Total number of bulk billing-only medical practices

NSW 174 86 59 71 102 81 59 57 46 59

Vic. 77 47 51 56 60 54 55 64 40 17

Qld 57 61 41 38 31 39 62 27 14 16

WA 16 11 25 24 25 28 23 31 19 6

SA 42 15 11 22 9 2 10 7 2 0

NT 27 4 0 2 3 3 1 3 8 1

Tas. 3 2 0 1 0 0 0 2 0 –

ACT 0 – – 1 0 1 1 2 2 1

All of Australia 396 226 187 215 228 208 211 193 131 100

Percentage of the total number of SA2s with one or more bulk billing-only practices

NSW 74.6 57.1 38.2 44.6 60.4 51.9 51.1 59.0 60.0 45.8

Vic. 74.1 38.9 44.7 55.8 50.9 48.8 68.1 59.3 42.2 34.2

Qld 51.8 53.1 51.1 44.7 40.4 28.6 51.5 28.6 29.7 35.9

WA 30.8 42.9 56.0 38.5 44 53.6 47.8 62.5 40.0 30.0

SA 72.7 50.0 31.8 39.1 31.6 20.0 35.3 35.7 9.1 0

NT 75.0 33.3 0 40.0 33.3 75.0 20.0 14.3 71.4 20

Tas. 13.6 10.0 0 14.3 0 0 0 25.0 0 –

ACT 0 – – 100 0 25.0 9.1 4.3 7.4 2.7

All of Australia 61.0 50.5 41.6 47.2 45.2 43.6 49.8 42.7 37.4 31.2

Percentage of the population in an SA2s with access to one or more bulk billing-only practices

NSW 82.8 65.8 47.8 51.9 77.7 65.4 67.6 70.4 69.4 50.7

Vic. 83.4 69.2 59.0 67.1 62.4 65.5 72.9 68.6 51.6 39.4

Qld 63.2 64.9 59.1 55.5 50.0 44.9 59.7 40.8 36.5 37.6

WA 16.6 53.2 66.5 75.1 47.8 66.3 65.6 71.0 47.0 28.5

SA 85.6 55.3 49.0 52.1 47.0 68.4 44.4 40.6 15.8 0

NT 69.5 44.4 0 42.4 30.4 83.4 23.8 11.6 78.3 16.4

Tas. 18.2 9.5 0 12.0 0 0 0 26.2 0 –

ACT 0 – – 100 0 19.0 17.9 2.0 8.1 3.8

All of Australia 75.2 62.0 53.6 57.8 59.3 56.1 63.2 58.0 49.4 40.6

Total of number SA2 regions with an IRSD score (excluding Other territories and SAs with no IRSD score)

NSW 59 63 68 65 53 54 45 39 40 72

Vic. 27 36 47 43 55 43 47 54 64 38

(Continued on next page)
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Table 2. (Continued).

Average PtP ratio (population mean per practice)

IRSD 1 2 3 4 5 6 7 8 9 10

Qld 56 64 45 47 47 63 66 49 37 39

WA 13 14 25 26 25 28 23 24 30 20

SA 22 18 22 23 19 10 17 14 11 7

NT 16 3 1 5 9 4 5 7 7 5

Tas. 22 20 11 7 9 11 5 8 3 0

ACT 1 0 0 1 2 4 11 23 27 37

–, no region with population for this SEIFA index.

practice, a small percentage (27.7%) of SA2 regions had a PtP (a) 700 
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ratio lower than the national average, signifying ‘good 
accessibility’, and (17.1%) had ‘poorer accessibility’ than 
the national average. Despite the lack of statistical 
significance of socio-demographic status trends in practice 
distribution, the NT (46.8%), SA (36.9%), Tas. (8.3%) and 
ACT (7.1%) had remarkably lower access overall when it 
came to SA2 regions with a bulk billing-only practice 
(Table 1). Of these States and Territories, the NT has 
regions in the top 10 most disadvantaged areas in Australia, 
and notably SA and Tas. have large pockets of population 
living in disadvantaged areas (Australian Bureau of 
Statistics 2016b). The lowest percentages of the population 
having accessibility to practices in regions of the poorest 
IRSD decile were observed in ACT (0%), WA (16.6%) and 
Tas. (18.2%). Examining the four poorest IRSD deciles, 
Tasmania had all poorest regions with inadequate access to 
bulk billing-only practices (Table 2). Findings highlight the 
many lower socio-economic regions in Australia with a lack 
of affordable services. 

Several authors have reported differences in Australian GP 
distribution, utilisation and GP employment locality choices 
within lower SES area levels (Roeger et al. 2010; McRae 
and Butler 2014; Lyle and Hendrie 2019; McIsaac et al. 2019; 
Mu and Hall 2020). In contrast, a study published two decades 
ago documented high GP hours per population and higher 
bulk billing rates in the most disadvantaged areas in compari-
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Fig. 3. Index of Relative Socio-economic Disadvantage (IRSD) in
quintiles. (a) Nationwide total number of bulk billing-only medical son to least disadvantaged areas (Hyndman and Holman 

2001). The utilisation of services is driven by health, 
personal preferences, and economic status, with lower SES 
populations visiting GP services more frequently and at 
greater risk of poorer health (Achat et al. 2010; Australia 

practices according to IRSD quintiles. (b) Nationwide population
mean per practice according to IRSD quintiles.

Table 3. Independent-samples Kruskal–Wallis tests for population
Institute of Health and Welfare 2016; Lyle and Hendriemean per practice and total number of bulk billing practices

associated with the IRSD quintiles.

Mean (s.d.) d.f. H P-value

Population per practice 6260.4 (3981.4) 4 5.9 0.206
across quintiles

Number of bulk billing 31.0 (0.2) 4 6.9 0.137
practices across quintiles

IRSD deciles and quintiles divided into each State and Territory.

2019; Mu and Hall 2020). Affordable GP services should 
conceptually follow a needs-based trend to largely supply 
socially disadvantaged populations (Pulok et al. 2020a). The 
equitable provision of healthcare services can be defined 
as two subcategories of a needs-based approach, which is 
horizontal equity: ‘the equal treatment of equals’ or vertical 
equity: the ‘appropriate unequal treatment of unequals’ 
(Pulok et al. 2020a). Vertical equity is services that are 
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distributed or targeted to an individual’s needs; for example, 
providing more medical tests to a population with a specific 
medical condition in comparison to supplying the same 
medical tests to the population without the medical condition. 
This horizontal equity is the equal access and use of healthcare 
services despite socio-economic status (SES) (Pulok et al. 
2020b). 

It should be mentioned facility locality does not account 
for practice operating hours or workforce metrics, and 
bulk-billing services are also attainable through private or 
mixed billing practices (Dingwall et al. 2020). Although bulk 
billing rates remains high, bulk billing is at the discretion of 
the consulting GP, but is not always necessarily guaranteed. 
Business sustainability and market forces greatly impact the 
viability of bulk billing-only practices and billing models 
(Royal Australian College of General Practitioners 2018). 
There are few studies examining bulk billing practices 
and of these few, bulk billing behaviour is suggested to be 
influenced by regional area status, practice size, consultation 
length, patient income and practice location (Britt et al. 2004; 
Achat et al. 2010; De Abreu Lourenco et al. 2015; Mu and Hall 
2020; O’Sullivan et al. 2022). 

The main limitation in this study is the only recent popula-
tion dataset available from the ABS was an enumeration dated 
earlier than the data collection of medical practice locations, 
as that is the only population dataset available. It is well 
acknowledged that census population estimates are subject 
to change and are cross-sectional in nature. 

The second limitation is the modelling of bulk billing-only 
medical practices has the potential of sample errors with a 
small probable chance of an over or under representation of 
practices. Any missing samples could be a result of the 
reliability of data sources possibly excluding medical practices 
from health directories or the advertisement of incorrect billing 
policies information or change in billing policies. 

Mapping GP services with area-level data using GIS 
technology has proven to be useful tool to reveal spatial varia-
tions and distribution (Roeger et al. 2010; McGrail 2012; 
Dudko et al. 2018). Research recording trends in bulk billing-
only services is valuable for observing the effect that 
Government policy has on medical practices billing models 
and business sustainability. The main contribution of this 
study was to provide a current estimate of bulk billing-only 
practices and geographic distribution of services, which, 
to date, has not been available. The study’s design is 
strengthened by the entire population-based dataset that 
include all practices and whole population distribution, 
which increases the validity of results. 

Conclusion

In summary, a large percentage of the Australian population 
lacked access to bulk billing medical practices, with 55.2% 

of regions having no services, which contain 42.5% of 
the population. The portion of bulk billing-only services 
distributed exhibited no statistically socio-demographics 
trends, yet results described substantial access issues in 
some States with higher numbers of lower socio-economic 
regions. This study defined areas of low accessibility, with 
only 27.7% of the population living within a region with 
access higher than the national average. Underlining drivers 
for the spatial distribution of bulk billing-only practices 
are not yet understood and would require additional 
investigation. Suggestions for future research could be to 
model bulk billing-only services with longitudinal methods 
and encourage a more definitive measure of medical 
practices across Australia. 
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