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The World Health Organization declared 
the novel coronavirus (COVID-19) a 
global pandemic on 11 March 2020.1 

As of 2 February 2021, more than 100 million 
people have contracted the virus across 
192 countries and nearly 2.5 million people 
have died as a result.2 Diverse public health 
approaches to contain or reduce the spread 
of the virus have included individual social 
distancing3-5 and preventing intercountry and 
within-country movement.6,7 Certainly, severe 
acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) point-of-care-testing (POCT) 
sites – sites where incidences of the virus can 
be confirmed – have a vital role in managing 
and hopefully reducing the spread.8 At a 
basic level, identifying people who have the 
virus can ensure that quarantine policies are 
adhered to and broader social distancing 
measures are implemented. 

A considerable body of spatial research has 
amassed over a very short period to answer 
practical questions pertaining to COVID-19. 
Initially, a seminal foundation article, 
conducted by Kamel Boulos and Geraghty9 
presented diverse ways that geographic 
information system (GIS) methods have 
been used and could be used in light of 
COVID-19. Their article confirmed that under 
the context of COVID-19, GIS methods have 
been useful towards identifying: i) the spread 
of the virus; ii) the spread of misinformation; 
and iii) individual close contacts to the 
virus. Furthermore, they also clarified that 
GIS methods could help to identify sites 
for services and support health service 

supply chain efforts. A review conducted by 
Franch-Pardo et al.10 investigated the extent 
of peer-reviewed COVID-19 spatial research 
published between January and May 2020. 
Of the 63 sources reviewed, studies used 
spatial methods towards the stated domains: 
spatiotemporal analysis, health and social 
geography, environmental variables, data 
mining, and web-based mapping. 

The equitable distribution of essential 
health services is an important public health 
issue.11 In Australia, it has been confirmed 

that, compared to people in high service 
areas, people who experience a poorer 
availability of primary care report lesser use, 
while spending longer times in hospital.12 
High service areas fit the category of ‘highly 
accessible’ areas based on the Accessibility 
and Remoteness Index of Australia (ARIA).12 
The ARIA defines highly accessible areas 
as generally having unrestricted access 
to a range of goods and services and 
opportunities for social interaction (for a 
better description of the methodology 
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Abstract

Objective: In Australia, people residing remotely typically experience increased travel time to 
health services, and remote health services often have unfavourable population-to-provider 
ratios. The state of Victoria was treated as a case study and a spatial analysis investigated the 
impact of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) point-of-care-test 
(POCT) site location (Major City, Inner Regional or Outer Regional) on the mean travel time for 
closest residents and the number of closest residents. 

Methods: A network analysis established the travel time from every mesh block in Victoria 
to the closest POCT site. Inferential analyses investigated the impact of POCT site location on 
travel time and the number of closest residents. 

Results: Compared to urban locations, the mean travel time for closest residents to rural POCT 
sites was significantly higher, while rural POCT sites had significantly fewer residents to service. 

Conclusions: Findings confirm Australian health service literature suggesting that rural regions 
have poorer proximate availability of health services, while also contrasting to literature 
indicating that Australian rural regions have fewer health services per capita. 

Implications for public health: Localities within outer regional Victoria are candidates for a 
localised response to reduce unnecessary travel. Employing innovative service models may 
improve health service access and use and reduce population-to-provider ratios in rural 
locations. 
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used to calculate the ARIA please see the 
Department of Aged Care13). Understandably, 
COVID-19 POCT sites are an essential health 
service8 and it is important that testing 
sites are proximately available and have the 
capacity to meet demand.14 Of the 63 sources 
identified within the review by Franch-Pardo 
et al.,10 no study used spatial methods to 
identify the availability of COVID-19 testing 
sites for priority populations. Similarly, 
Kost14 reviewed the extent of geospatial 
research focusing on POCT sites for Ebola 
and coronavirus and their review also yielded 
zero studies where spatial methods have 
been used to ascertain the availability of 
COVID-19 POCT sites. To the knowledge of 
the authors, two recent US-based studies 
have investigated the geographic distribution 
and racial disparity of POCT sites within the 
states of Florida15 and Massachusetts.16 

The authors uphold the opinion that 
investigating the geographic dispersion 
of COVID-19 POCT sites in Australia is an 
important public health issue. To date, 
Australian centric spatial research has yet 
to address this objective; rather, it has 
investigated the proximity of essential 
health services (for example hospitals and/or 
palliative care services) in relation to priority 
populations.17,18 

As Australia is characterised as having 
populations concentrated in urban centres 
with vast areas that are sparsely populated,19 
clarifying the distribution of services in 
relation to population while accounting for 
remoteness is an important endeavour20 
(particularly for pandemic response 
planning21). Such research can clarify areas 
that are under-serviced and support the 
location planning of POCT sites and – broadly 
– the location planning of essential health 
services. 

The current study
A paucity of research has used spatial 
methods to investigate the geographic 
distribution of COVID-19 POCT sites with the 
aim of clarifying the impact of remoteness 
on travel time and the potential population 
being serviced. Similar to previous health 
service research,22-24 it is hypothesised 
that, compared to urban areas, remote 
areas experience higher travel times to 
the closest POCT site and thus a relatively 
poorer proximate availability. While in 
relation to number of people serviced, it is 
hypothesised that, compared to POCT sites 
in urban locations, there would be a higher 

number of people serviced per rural POCT 
site, given research suggesting that there are 
either comparable or fewer health services 
per capita in Australian rural locations25-27 
and that rural regions generally have poorer 
access to health services.28 Consequently, the 
state of Victoria, Australia, was treated as a 
case study and these issues were investigated. 
The study aimed to answer the following 
questions:

1. What is the impact of POCT site location 
(Major Cities in Victoria, Inner Regional 
Victoria or Outer Regional Victoria) on the 
mean travel time for residents who were 
closest to the site (based on travel time)? 

2. What is the impact of site location on the 
number of closest residents for each POCT 
site?

The state of Victoria was identified as an 
opportune region for this case study given 
a recent increase of cases compared to 
other Australian states. From mid-April 
2020 onward, most states and territories 
in Australia were identifying relatively few 
cases daily.29 Consequently, social distancing 
policies were being amended, and services 
and spaces across the country were opening 
up (please refer to Roadmap to Easing 
Queensland Restrictions30 and the COVID-19 
coronavirus: Western Australia Roadmap31 for 
example timelines of when social distancing 
restrictions were being lifted). For the state 
of Victoria, the reduction in cases was brief, 
and cases began to increase towards the end 
of June 2020.32 These cases were primarily in 
metropolitan Melbourne (see the Department 
of Health and Human Services 2020 
Restricted Activity Directions33 for details 
of Local Government Areas that comprise 
metropolitan Melbourne) and Mitchell Shire. 
Government responded by initiating Stage 
3 restrictions in metropolitan Melbourne as 
of 11:59pm on 8 July 2020,34 and declared 
Victoria under a ‘state of disaster’ with Stage 
4 restrictions on 2 August 2020.35 POCT was 
increased throughout the stated period with 
the intention of ensuring that people within 
the state had access to a facility. 

Methods

Data sources 
Data sources included the Australian Bureau 
of Statistics (ABS) and the Victoria State 
Government Department of Health and 
Human Services (DHHS). The Australian 
Statistical Geography Standard (ASGS) 

Remoteness Structure,36 an ABS Statistical 
Area 1 (SA1) shapefile37 and mesh block 
shapefile37 were collected from the ABS. 
Australia uses a five-tier remoteness structure 
consisting of the following classifications: 
Major Cities in Australia, Inner Regional 
Australia, Outer Regional Australia, Remote 
Australia, and Very Remote Australia.36 The 
ASGS ‘Main Structure’ also includes a seven-
tier geographical standard for providing ABS 
economic and demographic data.36 Mesh 
blocks and SA1s are the smallest geographical 
areas for which demographic information 
is provided.37 Further information around 
these classifications is available via the ABS.37 
Finally, the number of people residing in each 
mesh block within Victoria was downloaded 
from the ABS.38 The State Government of 
Victoria DHHS maintains an up-to-date list 
of COVID-19 testing sites. For this study, the 
locations of all COVID-19 POCT sites identified 
on 24 July 2020 were considered.39 

Data analysis
All data were analysed using a combination of 
R 40, IBM’s SPSS 41 and ESRI’s ArcMap 10.7.1.42 

Spatial analysis
All network analyses and calculations were 
conducted via R.40,43 A geographically 
weighted centroid (a marker generally 
representing the centre of a geographic 
area) was placed within each mesh block and 
the travel time was calculated via the Open 
Source Routing Machine.44 Specifically, the 
shortest travel time via motor vehicle on 
public roads from each Victorian mesh block 
centroid to a POCT site was established. The 
OpenStreetMap road network45 was used 
(accessed on 24 July 2020). Previous research 
has found that OpenStreetMap in Australia 
is precise and accurately covers 94% of the 
Australian road network.46 For each POCT 
site, the following information was calculated 
for the closest mesh blocks (based on travel 
time): i) the average travel time; ii) the total 
population; and iii) the average Index of 
Relative Socio-economic Disadvantage 
(IRSD)47 score. Additionally, the regional 
classification of the POCT site location was 
established. All maps were produced via 
ArcMap 10.7.1.42 Relevant code48 and data49 
are available for download. 

Inferential analysis 
Data from all spatial analyses were exported 
to IBM’s SPSS. The distribution of the mean 
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travel time for closest residents to each 
service and the number of closest residents 
for each service was established by Shapiro-
Wilk tests for normality. The distribution 
of both outcomes aligned with POCT sites 
across the three regional classifications (Major 
Cities in Victoria, Inner Regional Victoria, and 
Outer Regional Victoria) was non-normal. In 
terms of mean travel time to each service 
for closest residents, Shapiro-Wilk test 
coefficients were (significant p-values are 
indicative of a non-normal distribution): 
W=0.681, p<0.001 (Major Cities in Victoria); 
W=0.932, p<0.05 (Inner Regional Victoria); 
and W=0.893, p<0.05 (Outer Regional 
Victoria). Comparably, specific to closest 
residents, Shapiro-Wilk test coefficients 
were: W=0.878, p<0.001 (Major Cities in 
Victoria); W=0.743, p<0.001 (Inner Regional 
Victoria); and W=0.828, p<0.05 (Outer 
Regional Victoria). As a result, non-parametric 
inferential analyses were progressed. Kruskal-
Wallis H tests were undertaken to establish if 
significant differences in mean travel time for 
closest residents and the number of closest 
residents for each POCT site existed between 
sites across the three regional classifications. 
Where a significant difference was apparent, 
pairwise comparisons by means of the Mann-
Whitney U test statistic were progressed to 
establish where differences existed. 

Furthermore, the distribution of IRSD values 
for closest mesh blocks was non-normal for 
POCT sites within Major Cities in Victoria 
(W=0.926, p<0.001); while normal for 
POCT sites within Inner Regional Victoria 
(W=0.981, p=0.787) and Outer Regional 
Victoria (W=0.948, p=0.400). To better 
contextualise study findings and establish 
how socioeconomic status may also impact 
access to POCT sites, the effect of regional 
classification on IRSD was initially tested via 
a Kruskal-Wallis H test, and Mann-Whitney 
U tests were conducted to establish where 
significant differences existed. Spearman’s 
rank-order correlations were used to 
investigate the association between the mean 
IRSD for closest mesh blocks for each POCT 
site, mean travel time for closest residents 
and the number of closest residents for each 
POCT site. 

Results

There were 156 POCT sites on 24 July 
2020 located across the following regional 
classifications (with number of sites in 
brackets): Major Cities (96), Inner Regional 

Table 1: Testing site categories and regional classification.
Regional 
Classification

Number/
Percent

GP 
Respiratory 

Clinic

Hospital 
Respiratory 

Clinic

Community 
Health 

Respiratory Clinic

Pathology 
Collection 

Centre

Walk-through 
Testing 
Facility

Drive-through 
Testing 
Facility

Major Cities Number 12 16 9 25 9 25
Percent 12.5% 16.7% 9.4% 26.0% 9.4% 26.0%

Inner Regional Number 11 28 2 1 0 0
Percent 26.2% 66.7% 4.8% 2.4% 0.0% 0.0%

Outer Regional Number 4 8 1 1 3 1
Percent 22.2% 44.4% 5.6% 5.6% 16.7% 5.6%

Total 27 52 12 27 12 26

Table 2: Descriptive statistics for outcome variables.

(42) or Outer Regional (18). Table 1 details 
the site categories within each regional 
classification. 

Table 2 provides descriptive statistics 
for travel time to a POCT site for closest 
residents, the number of closest residents 
for a COVID-19 POCT site and the mean IRSD 
value for closest mesh blocks to each testing 
site across the three regional classifications. 
Figure 1 is a scatterplot that clarifies the 
mean travel time and the number of closest 
residents for POCT sites within each regional 
classification. Figure 2 illustrates the travel 
time from each mesh block to the closest 

POCT site (the Melbourne area is illustrated 
in Figure 2). Within Figure 3, each POCT site 
is represented by a blue circle, where the size 
of the blue circle represents the mean travel 
time for closest residents (the Melbourne area 
is illustrated in Figure 4). Similarly, in Figure 5, 
each POCT site is represented by a blue circle, 
where the size of the blue circle represents 
indicates the number of closest residents 
(the Melbourne area is illustrated in Figure 
6). In Figure 7, each POCT site is represented 
by a blue circle, where the size of the blue 
circle represents IRSD (the Melbourne area is 
illustrated in Figure 8). 

Table 2: Descriptive statistics for outcome variables 

 

 Min 25th 

Percentile 
Median 75th 

Percentile 
Max Histogram 

Travel Time (Rounded in Minutes)  

Major Cities 2 4 5 7 31  

 
Inner 
Regional 

3 10 16 23 52  

Outer 
Regional 

2 20 23 47 66  

Population (Number of People) 

Major Cities 180 22,392 39,184 66,418 234,777  

Inner 
Regional 

524 15,177 20,743 37,366 127,979  

Outer 
Regional 

313 3,192 6,168 18,502 40,797  

IRSD 
Major Cities 782 970 1020 1046 1106  

Inner 
Regional 

904 950 976 1003 1082  

Outer 
Regional 

888 950 963 991 1011  
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Regional Victoria (U=1336.00, p<0.05) and 
Outer Regional Victoria (U=273.00, p<0.001). 
POCT sites in Inner regional Victoria had 
a significantly higher number of closest 
residents compared to POCT sites in Outer 
Regional Victoria (U=179, p<0.05). In 
summary, all pairwise comparisons confirmed 
that: i) the number of closest residents for 
a POCT site reduced as remoteness level 
increased; and ii) the travel time for closest 
residents to the closest POCT site increased as 
remoteness level increased. 

The median IRSD was lowest for POCT sites 
in Outer Regional Victoria, while highest 
for POCT sites in Major Cities in Victoria. 
A Kruskal-Wallis H test confirmed that a 
significant difference in IRSD values for sites 
across the three regional classifications 
existed (X2 [2]=18.53, p<0.001). Mann-Whitney 
U tests confirmed that sites in Major Cities in 
Victoria had significantly higher IRSD values 
compared to sites in Inner Regional Victoria 
(U=1304, p<0.05) and Outer Regional Victoria 
(U=430, p<0.05). A significant difference in 
IRSD values between sites in Inner Regional 
Victoria and Outer Regional Victoria did not 
exist (U=300, p=0.208). Spearman rank-order 
correlations found significant associations 
between the mean IRSD value for closest 
mesh blocks to a POCT site and travel time 
for closest residents (rs=-0.228, p<0.05), 
and number of closest residents (rs=0.279, 
p<0.001). This suggests that people residing 
in areas with a lower socioeconomic status 
experience a longer travel time to the closest 
POCT site, while attending sites that serve 
fewer closest residents. 

Discussion

The hypothesis (informed by Australian 
centric health service access research22-24) that 
the closest residents to POCT sites located in 
urban locations would have a significantly 
lower travel time compared to closest 
residents to POCT sites in rural locations 
was upheld. While the hypothesis (also 
informed by Australian centric health service 
research25,27) that POCT sites in rural locations 
would have a greater number of people to 
service was not upheld. Over the suggested 
period, for the state of Victoria, rurality had 
an effect on the potential population being 
serviced by COVID-19 POCT sites, and the 
travel time that closest residents experienced. 
Where the closest testing site was in Outer 
Regional Victoria, end users experienced 
significantly longer travel times compared 

Figure 2: Travel time for each mesh block to the closest POCT site.

Figure 1: Travel time and number of closest residents.

The median travel time for closest residents to 
POCT sites located in Major Cities in Victoria 
was the least while the number of residents 
closest to these sites was the greatest, while 
median travel time was longest and number 
of residents lowest for POCT sites located in 
Outer Regional Victoria. Two Kruskal-Wallis H 
tests confirmed that significant differences 
in mean travel time to a POCT site for closest 
residents (X2[2]=69.20, p<0.001) and the 
number of closest residents (X2[2]=27.93, 
p<0.001) between sites across the three 
regional classifications existed. Mann-Whitney 
U tests confirmed that significant pairwise 

differences existed across both outcomes. 
The mean travel time for residents closest to 
POCT sites located in Major Cities in Victoria 
was significantly lower than residents closest 
to POCT sites in Inner Regional Victoria 
(U=440.00, p<0.001) and Outer Regional 
Victoria (U=177.00, p<0.001). Compared 
to residents closest to POCT sites in Outer 
Regional Victoria, residents closest to POCT 
sites in Inner Regional Victoria experienced 
significantly shorter travel times (U=207.00, 
p<0.05). POCT sites in Major Cities in Victoria 
had a significantly higher number of closest 
residents compared to POCT sites in Inner 
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to end users who had a closest testing site 
in Inner Regional or Major Cities in Victoria. 
Similarly, where the closest testing site was in 
Inner Regional Victoria, end users experienced 
significantly longer travel times compared 
to end users who had a closest testing site 
in Major Cities in Victoria. In relation to the 
number of closest residents, compared to 
testing sites in Inner Regional and Outer 
Regional Victoria, testing sites in Major Cities 
in Australia had a significantly higher number 
of closest residents. Similarly, compared to 
testing sites in Outer Regional Victoria, Inner 
Regional Victoria had a significantly higher 
number of closest residents. 

The findings from this study align 
with a considerable body of literature 
surrounding the proximate availability of 
health services for people in rural and/
or remote locations.23,50 For example, Mu, 
Chen and Zhen50 investigated the travel 
time to Supplemental Nutrition Assistance 
Program offices for localities across the 
US. Their findings confirmed that for every 
10 percentage point increase in rurality, 
travel time to the closest office increased 
by one minute. Similarly, in their Australian-
specific study, Coffee et al.22 considered the 
availability that all localities in Australia had 
to cardiac services and developed a cardiac 
service accessibility index. Their findings 
confirmed that localities within rural and 
remote Australia experienced the longest 
travel times and had the poorest availability 
of cardiac services. Similar findings have been 
confirmed by Australian research focusing on 
disability51 and the availability of hospitals.52 
By investigating the effect of remoteness 
on the travel time to COVID-19 POCT sites, 
the study adds knowledge to the area and 
confirms that, not surprisingly, testing 
sites are another health service type where 
residents of remote localities may experience 
an increased travel burden.

Travel has been identified as a factor that 
has a considerable impact on an individual’s 
receipt of health services.53 The significantly 
longer travel times that people in remote 
localities within Victoria experienced to visit 
a COVID-19 POCT site during the time in 
question could have hindered the use of such 
sites. An evidence-based review conducted 
by Syed, Gerber and Sharp54 confirmed that 
travel barriers – including distance – hinder 
health service use (subsequent to their 
review, this finding has been confirmed55). 
Despite the severity of COVID-19 and the 
recognition that swift response is needed, 

under the current context, people in rural 
and remote Victoria with poor proximate 
POCT site availability may have decided 
to forgo being tested. (This point can only 
be confirmed by retrospective research.) 
This could have had an adverse impact on 
individual and community health outcomes. 

The findings from this research also add 
to our understanding of the impact of 
geography on access to health services within 
Australia. Generally, Australian research has 
confirmed that, compared to urban regions, 
the number of health services per capita is 

lesser for those in rural regions25-27 and that 
rural regions generally have poorer access 
to health services.28 These findings suggest 
that, compared to those in urban areas, rural 
services may need to provide service to a 
larger pool of people. In contrast, the findings 
from this study confirmed that, compared 
to urban regions, POCT services located in 
Outer Regional Victoria had significantly 
fewer closest residents (indicative of them 
having to service a lesser number of people). 
The findings suggest that rural POCT sites for 
COVID-19 may not experience comparable 

Figure 3: Travel time for each mesh block within greater Melbourne.

Figure 4: Mean travel time for closest residents.
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regional classifications in Australia exist). A 
negative association between mean IRSD 
for closest mesh blocks to a testing site and 
mean travel time to the closest POCT site was 
found, suggesting that those with a higher 
socioeconomic status experienced lower 
travel time and had favourable access to the 
nearest POCT site. Clearly, during the time of 
data collection, a socioeconomic disparity in 
access to POCT existed, where those residing 
in Major Cities in Victoria and experiencing 
advantage (relative to Inner Regional and 
Outer Regional Victoria) had better access 
to sites. It is important for future research to 
investigate if this disparity exists for diverse 
health services. 

Implications

It may be worthwhile to apply the models 
used to identify POCT sites within Victoria 
towards the identification of other essential 
health service locations. (Under the context of 
COVID-19, applying models used to identify 
POCT sites in Victoria might be worthwhile 
towards the identification of vaccination 
hubs within remote Victoria.) Rethinking the 
locations of rural and remote health services 
may help to address potential capacity issues 
that specific services face. In this respect, 
given Australian Institute of Health and 
Welfare27 health workforce data, considering 
alternative locations for allied health and 
dental health services across rural Australia 
could be prioritised, as the greatest rural 
and urban discrepancies in population-to-
provider ratios exist for these services. 

These findings may also have implications 
for health service location provision (beyond 
POCT sites) within Australia, particularly 
within states and territories where a high 
percentage of the population resides in 
outer regional and/or remote locations 
(see, for example, the Northern Territory or 
Tasmania57). For these states and territories, 
it is important to establish if rural and remote 
health services mirror national trends of 
having poor population-to-provider ratios 
and if residential localities experience 
significantly longer travel times when 
compared to those who reside closest to 
urban services. If poor ratios exist, it may be 
worthwhile to trial unique service delivery 
models. In this respect, localised responses 
should be developed and prioritised (a 
perspective that has already been advocated 
for in terms of service provision under the 
context of COVID-1958). 

Figure 5: Mean travel time for closest residents within greater Melbourne.

Figure 6: Number of closest residents.

service demand issues to other rural health 
services, and thus may have a better capacity 
to support rural locations. Furthermore, a 
similar relationship may exist throughout 
rural regions across other Australian states. 
The absence of rigorous research in this area 
makes it difficult to confirm if both points are 
accurate. 

Finally, the findings from this study improve 
our understanding of the relationship 
between remoteness and disadvantage and 
how remoteness and disadvantage may 
impact access to health services. Findings 

confirmed that the mean IRSD for mesh 
blocks closest to a POCT site located within 
Major Cities in Victoria was significantly 
higher (indicative of experiencing advantage) 
than the mean IRSD for mesh blocks closest 
to a POCT site within Inner Regional or 
Outer Regional Victoria. This finding is not 
surprising and aligns with national research 
confirming that remote areas in Australia 
experience higher levels of disadvantage.56 
(However, this finding adds knowledge to the 
area as it affirms that significant differences 
in socioeconomic status between mesh 
blocks proximate to health services across 
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Innovative solutions are required to address 
the poor availability of specific health 
services (particularly allied health services) 
within rural and remote regions. One clear 
response is adopting a co-location model, 
where health services with poor availability 
are periodically co-located at an available 
health service within a remote and arguably 
underserviced region.59,60 This delivery option 
is also termed the ‘hub and spoke’ model,61 
and has already increased the uptake of 
health services for at-risk populations within 
metropolitan Australia.62 An ideal co-location 
site is the primary health service within a 
remote setting (for example, the general 
practitioner and/or community health 
centre). This approach has been employed in 
Australia; however, the extent of co-located 
services is limited. For example, in terms of 
general practitioner practices, co-located 
services largely include pathology centres 
and pharmacies.63 Increasing the disciplines 
co-located – perhaps focusing on allied 
health disciplines where, compared to urban 
locations, rural locations have a poorer 
population to provider ratios27 – may be 
beneficial and improve access to such health 
services for people in rural Australia. 

Despite the potential for co-location as a 
delivery model to improve access and use, 
the provision of health services in rural 
Australia is in part hindered by the lack of 
a skilled workforce. Thus, it is important 
to establish and employ processes that 
can promote the active engagement of 
skilled health professionals within rural 
locations. One process is the Department of 
Health Medical Rural Bonded Scholarship 
(MRBS) Scheme,64 where Commonwealth-
supported medical school placements are 
provided to medical students who commit 
to work in a rural or remote area for six years 
after accreditation. Additional methods 
can be informed by factors that promote 
the recruitment and retention of health 
professionals in rural locations. In their 
review, Viscomi et al.65 confirmed that living 
remotely during childhood, completing high 
school in a rural area, completing practitioner 
placements in a rural area and developing 
an understanding of rural health issues are 
all factors that contribute to the recruitment 
and retention of health professionals within 
rural locations. Interventions can be designed 
based on these factors. For example, offering 
scholarships and/or tailored education 
interventions for students in rural locations 
that encourage them to pursue health 

disciplines that are poorly provided in rural 
locations could be beneficial. Additionally, 
integrating medical training in rural locations 
through collaborations between universities 
and remote localities may improve potential 
practitioner knowledge of rural health 
issues while also allowing them to become 
acclimated to rural settings. Additional 
avenues to promote retention can relate to 
professional modifiable factors including 
professional mentoring, promotion and 
career pathways, and autonomy.66

Limitations
The study has limitations that are important 
to consider. First, the study investigates 
the distribution of COVID-19 POCT sites 
in Victoria during a moment in time, and 
spatial methods were used to establish 
if differences existed in travel times and 
population requiring service existed 
between those in urban and rural locations. 
Testing site locations were responsive to 
COVID-19 cases and positioned as a result; 
consequently, they were constantly being 
amended and perhaps later addressed travel 

Figure 7: Number of closest residents within greater Melbourne.

Figure 8: Mean IRSD for closest mesh blocks to each POCT site.
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gaps identified. Additionally, the study did 
not consider the geographic distribution of 
case numbers in relation to POCT sites as the 
research questions did not aim to establish 
the geographic distribution of sites in relation 
to active cases; rather they aimed to establish 
the geographic distribution of sites in relation 
to population. Finally, the study investigated 
the distribution of sites within a single 
state, and thus did not establish the impact 
of remoteness on the travel time to – and 
population serviced by – POCT sites across 
Australia. 

Conclusions

To the knowledge of the authors, this is one 
of the first studies globally where spatial 
methods have been used to clarify the 
geographic distribution of COVID-19 POCT 
sites. The findings highlight the impact of 
site location on travel time and potential 
client pool, and perhaps, health service use 
and service capacity. Health service site 
selection should be responsive to these 
issues and ensure that localised responses 
are consistently being developed. This 
is especially the case during the time of 
a pandemic, where travel outside of the 
community can contribute to the spread. The 
considerable travel times faced by people in 
outer regional Victoria may be experienced by 
people residing in rural and remote locations 
across other settings in Australia. Additionally, 
the inferior travel times experienced by those 

within rural and regional settings, coupled 
with potential socioeconomic disadvantage, 
may work to contribute to a disparity in 
health status between people residing in 
remote and urban settings. Consequently, it is 
important to ensure that there is an equitable 
distribution of health services, responsive to 
regional classification and socioeconomic 
status. Doing so may improve access to health 
services for those in remote settings who 
experience disadvantage. Further research is 
needed to establish localities within Australia 
that are underserviced. Such research can 
inform future local response efforts and also 
confirm whether or not the issue of poor 
accessibility moves beyond the case-study 
example provided. 
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