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Abstract  The National Primary Health Care Strategy in 
Australia recommends primary health care services need to 
be clinically and culturally appropriate and delivered in a 
timely and affordable manner. However simultaneously 
recognised, access is still inequitable in among various 
population groups and many areas of Australia. 
Geographical Information System (GIS) have been used to 
explore geographical health disparities, planning health care 
service delivery and provide data in a meaningful way to 
inform public health strategies. Moreover, GIS has also been 
used to spatially analyse, measure and provide insight into a 
population’s accessibility to health care services. A literature 
search was conducted to identify studies which examined 
primary health care accessibility using GIS techniques 
among various urban and rural populations. A limited 
number of studies demonstrated in addition to distance; time; 
and location, low socioeconomic status, Culturally and 
Linguistically Diverse (CALD) background among other 
factors influences health care access. In addition, other 
factors were identified to impact health care access, which is 
an individualised process, influenced by individual 
characteristics, beliefs, attitudes, and an individual’s activity 
space. As health care accessibility becomes more prominent 
within policy, among practitioners and increasingly 
researched, it has the potential to move beyond recognising 
areas of poor accessibility among individuals and 
communities. With a greater integration of both spatial and 
aspatial data, the process has the likelihood, to provide 
greater insight into patient behaviour, public perception, 
amelioration service quality and improve population health 
and wellbeing.  

Keywords  Health Care Access, Rural, Spatial 
Accessibility, Primary Health Care, GIS 

 

1. Introduction 
The Department of Health and Ageing [1], stated in the 

National Primary Health Care Strategy that all “Australians 
should have access to primary health care services which 

keep people well and manage ill-health”. As such, it was 
recommended that primary health care services needed to 
be clinically and culturally appropriate and delivered in a 
timely and affordable manner. However, it was recognised 
that with an average of 5.1 GP services per capita, access 
was still inequitable in many areas of Australia and among 
various population groups. [1] This was made obvious in a 
recent article, where a super clinic in South Australia was 
being built where other services already existed, while five 
kilometres away a community with high socio-economic 
disadvantage had lost their last GP. Accessing this new 
clinic was problematic as many in the community did not 
drive and were aiming to walk or use public transport to 
access the new super clinic. [2]  

Health care has many definitions and meanings as it is 
more than the absence of disease. [3] To some, health care 
and health oriented services is hospital or medical care, 
while to others it may mean a plethora of other ‘health’ 
oriented services, from primary health care right through 
non-medical services or complementary and alternative 
medical care. [4] Nevertheless, as primary health care 
services is the first-point-of-contact which occurs between 
the community and the national health system in Australia, 
this will be used to define access to health care within this 
literature review. [4-6] 

Similar to defining health care, access to health care is 
complex and may mean many things to different people. It 
is “not limited to the availability of care, the ability to get to 
and pay for available care, or the act of seeking and utilising 
available care”. [7] Potential or realised access is influenced 
by many other social and geographical aspects. [5,8-10] 
Thus by its own nature, access has many complex and 
challenging meanings with no clear consensus in terms of 
definition, meaning or how it can be measured. [4,11] 
Penchansky and Thomas [12], state “‘Access’ is defined 
here as a concept representing the degree of ‘fit’ between 
the clients and the system”. 

The framework they outline highlights five 
interdependent dimensions to determine and aid individuals 
to understand what access may mean. These dimensions 
include availability, accessibility, accommodation, 
affordability, and acceptability. [12] Khan and Bhardwaj 
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[13], further delineate these dimensions into geographic and 
socio-organisational or spatial and aspatial subcategories. 
Where “availability and accessibility are spatial in nature, 
while the remaining three dimensions are related to social, 
financing and cultural aspects”.[5] 

Beyond defining access, it must be noted a health 
disparity exists between rural and urban populations as 
“rural and remote people experience poorer health as 
evidenced by higher mortality, lower life expectancy and an 
increase in incidence of some diseases”. [14] A number of 
factors impact the health and wellbeing of individuals in 
rural and remote areas. This includes larger distances to 
primary health care services, workforce shortages and the 
characteristics of rural and remote populations, which 
impact health care utilisation. [15]  

2. Geographical Information System 
and Health Access 

Despite the various factors which impact health care 
utilisation, geographic access of health services continues to 
impact on the delay in treatment, increased hospitalisations, 
but also the overall health and wellbeing of individuals. 
[10,16] Geographical Information System (GIS), as a 
technology, is relatively new for health care research and it 
has been used to understand geographic health disparities 
which exist. GIS has been stated to be difficult to define, 
but is a system designed to gather, store and manipulate 
geographical data, which can be analysed and present for a 
various number of applications. [17] This includes, but is 
not limited to environmental science, education, hydrology, 
crime, defence, agriculture, geology, urban planning and the 
social sciences. [17,18] 

In addition, GIS has been used to explore geographical 
health disparities, planning health care service delivery and 
planning health care management strategies. [5,19] It can be 
a means to provide data in a meaningful way to inform 
public health strategies and how best to meet the health 
needs of a local or whole population. Moreover, GIS has 
also been used to spatially analyse, examine and measure 
the accessibility of health care services. [10] As such, to 
understand the use of spatial analysis in health care, a 
number of methods currently used in health GIS will be 
examined. 

3. Measuring Health Access  
In health care, access does not have an established 

method of measurement; as such there are a number of 
methods used to calculate spatial accessibility which are 
area-based or distance-based. [5,20-22] The distance-based 
methods include Manhattan, Euclidean, road network 
distance and travel time. [22] Each method has both 
positives and negatives to their several abilities to measure 
spatial accessibility. For example, Manhattan measures a 

distance between two points as if followed at right angles, 
which has a propensity to overestimate distance. [5,9] 
Conversely, Euclidean measures distance between the same 
two points ‘as the crow flies’ which would be the most 
direct route, which can underestimate distance, however is 
less complex to calculate. [5,19] In addition, travel time can 
be useful, however does not take into account travel 
conditions, nevertheless road network distance has been 
argued to provide the most accurate measure of distance. [5]  

Beyond calculating distance, area-based methods 
measure accessibility through provider-to-patient or 
supply-demand ratio. These can be simply used to identify 
where needs exist by using a simple ratio of physicians to 
the population to measure geographical access. [11,19,22] 
For example, the World Health Organisations initial 
provider-to-patient guidelines were 1 physician per 1000 
population. [3,23] However, the current guidelines state 
accessibility to Primary Health Care should be at an optimal 
ratio of 3.5 physicians per 1,000 head of population. [24] 
This then can be used to comprehend where deficiencies are 
within and among countries. The provider-to-patient ratio is 
a more popular method to measure accessibility and does 
not required a GIS tool for its calculation. Although, 
provider-to-patient ratios are good for overall understanding 
of supply and demand of services, it does not account for 
borders which individuals can cross nor does it take into 
account distance or time. [16] 

3.1. Alternative Methods of Measuring Access 

As there is a plethora of methods used measure health 
accessibility and much literature discussing these methods 
and their development, this literature review will 
concentrate on the most recent, such as the floating 
catchment method, the two-step floating catchment area and 
other advances which are used to measure health 
accessibility. 

3.1.1. Floating Catchment Areas (FCA) 
The floating catchment area which is at times is referred 

to the floating catchment method is akin with the Kernel 
density estimation model. [11,25,26] It was initially 
developed to assess job accessibility [27,28] but later used 
to determine health care access. [20,29] Rather than using 
fixed state, municipal or census borders – a predetermined 
‘drive time’ radius around a centre point or centroid is used 
as the ‘catchment’ area. This catchment area is determined 
by the maximum distance or travel time which individuals 
are willing to undertake to access health care. This can 
differ depending on individuals or populations under 
investigation. [20,29,30] 

As a catchment area or ‘window’ floats over an area, 
particularly a population area or a centroid of census tract, 
“the density of events within the window is used to 
represent the density at the centre [sic] of the window”. [29] 
For example, provider-to-patient ratios are calculated for 
those health care providers which fall within the FCA over 
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a population or centroid of a census tract. [20,29,31] 
Nevertheless, the assumptions used with FCAs are that all 
individuals have equal access to health care providers and 
the FCA model is focused only on supply. [29,30] 

3.1.2. The Two-step Floating Catchment Area (2SFCA) 
To overcome the limitations of the FCA, an alternate 

model was first envisioned by Radke and Mu [32] who 
undertook the development of spatial decomposition 
method of the FCA. This was then further developed and 
modified by Luo and Wang [29] to become the two-step 
floating catchment area (2SFCA), where accessibility and 
availability of services are assessed simultaneously and 
intuitively. [25,31,33] It was stated the strength and 
limitation of the 2SFCA is its flexibility. It can be used 
among the rural and urban populations, but certain rules that 
apply in one context need to change as they may not work 
in another. [7] 

The 2SFCA method uses provider-to-patient ratios while 
focusing on the demand for each medical site by assessing 
the service catchment, where all populations that fall within 
the drive threshold from each service. This then is 
calculated to give a provider-to-patient ratio according to 
capacity and demand. The second step focusses on the 
population catchment, where all services nearby and fall 
within the drive threshold from each population is 
calculated to give a provider-to-patient ratio, which is added 
to the ratio from step one. [30,33] If these two catchment 
areas overlap, it is anticipated the service accessibility 
available to those individuals is much greater, however if 
they do not overlap this indicates less accessibility. [29,34] 
Lu and Wang [29] state “the method considers interaction 
between patients and physicians across administrative 
borders based on travel times, and computes an accessibility 
measure that varies from one tract to another.”  

3.1.3. The E2SFCA and 3SFCA 
The initial 2SFCA was further developed to become the 

‘enhanced two-step floating catchment area’ (E2SFCA). 
This was achieved by implementing, distance decay 
function, where separate travel time zones were 
incorporated for each of the physician and population 
floating catchment areas. [35] This allowed greater 
accuracy in determining health care access, as distance 
decay shows as distance between two locations increases, 
their interaction deteriorates. [36] Additional enhancements 
have been conducted in terms of using a variable catchment 
size and a step versus continuous decay models, as the same 
distance-decay function does not apply to all scenarios. 
[7,37] The E2SFCA was further developed to become the 
three-step floating catchment area (3SFCA), which was to 
minimize the health care-demand overestimation which was 
argued to occur in previous models. [6] In addition the 
recommended catchment size of 30 minutes’ drive was 
extended in this model to 60 minutes. [33] 

3.1.4. Index of Rural Access 

To address a number of the limitations within the 2SFCA 
model, McGrail & Humphreys [30,38], developed the Index 
of Rural Access. The IRA was to address a number of the 
aspatial barriers encountered by rural populations when 
accessing primary health care, such as service availability, 
health needs and mobility. [30,38] Within this index, there 
are four stages to undertake, which ranges from measuring 
spatial accessibility using an improved 2SFCA; measuring 
health needs using Disability Adjusted Life Years (DALYs); 
measuring mobility; and then incorporating health needs 
and mobility within the 2SFCA method. 

4. Objectives 
The purpose of this paper was to conduct a literature 

review of recent research to identify studies which 
examined primary health care accessibility using GIS 
techniques among both urban and rural populations. This 
was to isolate and determine other than distance, time and 
location, what other factors influences health care access 
such as patient behaviour, public perception and service 
quality. The principle aim was to identify areas in the 
research which require further research and investigation. 

5. Methods 

5.1. Literature Search Strategies 

An online literature search was conducted in January 
2012, where a primary online search of MEDLINE, 
Cumulative Index to Nursing and Allied Health (CINAHL), 
PubMed, PsycInfo, GeoBase, INSPEC and IEEE ASPP 
databases was searched from 1993 – 2013. This was to 
identify journal articles which discussed and highlighted 
health care access and spatial accessibility among any 
population. Keyword searches were used and included word 
combinations and synonyms of health care access; spatial 
accessibility; spatial analysis; health care mapping; primary 
health care; GIS; geometric modeling; gravity modeling; 
floating catchment area; two-step floating catchment area; 
2SFCA and E2SFCA.  

The aim was to identify spatial accessibility mapping 
outcomes for individuals and communities, including 
similar or adjunct articles. A secondary manual search was 
conducted within the reference list of the initial identified 
articles. This was undertaken to separate any additional 
studies which were not captured within the online databases. 
In addition, a subsequent online search was conducted by 
searching Google Scholar and Summon Search through the 
University of Tasmania’s library for generic literature 
related the subject area. This type of search was worthy as 
an additional search method as it highlighted literature 
which was closely related the key words and terms used. 
Each of these methods yielded a large number of articles 
and reports. 
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5.2. Inclusion Criteria 

The inclusion criteria for the current literature review 
included articles which were in English. The research also 
needed to measure the spatial accessibility of individuals to 
a primary health care facility or provider, such as a family 
physician or general practitioner. Although the researchers 
are primarily focused on rural health care accessibility in 
Australia, the criteria remained inclusive of international 
research conducted in both rural and urban (including dense 
urban) areas. This was due to the literature review focusing 
on identifying and examining studies which highlighted 
primary health care accessibility using GIS techniques. 
Lastly, the inclusion criteria for each of the articles were 
they needed to report on the spatial and aspatial factors, 
such as socioeconomic disadvantages, sociocultural barriers, 
and high health care needs were also included.  

6. Results  

The literature search captured 98 articles and reports 
which were screened and selected for their content 
regarding spatial accessibility of primary health care. In 
most cases primary health care was interpreted to be a 
primary health physician, rather than primary health care 
itself which is outline by WHO. [3] Each article was further 
reviewed with 57 articles and reports excluded as they were 
organisational reports [39] or articles which did not contain 
relevant research highlighting populations measures of 
accessibility primary health care. 18 articles identified 
pertained to spatial accessibility; health outcomes; literature 
reviews; or were articles which reported spatial accessibility 
tool development, comparison and evaluation, as shown in 
Figure 1.  

 

Figure 1.  Literature search results 

Within the remaining 23 articles, there was a large 
variation among the research on how spatial accessibility 
was measured. Despite this variation, it was noted eight 
studies had used the either a 2SFCA or 3SFCA to measure 
spatial accessibility, seven used either time or Euclidean 
distance from place of residence or census area to provider, 
one had used FCA, while another had used a Modified 
version of gravity model and the remaining six studied used 
various number of GIS methods to understand the spatial 
accessibility of the population. Overall, six of the 23 studies 
were informed by empirical data to provide, further insight 
into spatial accessibility, as outlined below and in Table 1. 
These articles were subsequently reviewed and further 
separated into the populations which they were measuring, 
rural, urban, whole populations and specific populations

.
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Table 1.  Research examining spatial accessibility of primary health care 

Author Location Population (sample size) Spatial accessibility measure(s) Study Results 

(Guagliardo et al., 
2004) 

Washington D.C, 
USA Urban paediatric population 

Spatial accessibility to primary care services of 
paediatric primary care providers to child 

population’s residence. 

Spatial access to primary care is not equitably distributed within 
cities and that this variation results in poorer access in areas of 

general lower amenity and for racial and socioeconomic 
disadvantaged population groups 

(Hawthorne and 
Kwan, 2012) 

Columbus, Ohio, 
USA Low income urban populations 

GIS – street distance measures from clinic to place 
of residence and satisfaction-adjusted distance 
(SAD). Individual in-depth interview data to 

construct new GIS accessibility measures 

Satisfaction adjusted distance (SAD) measure accounts for the 
perceived distance some residents feel as they search for high-quality 

health care in lower-income urban areas. 

(Luo et al., 2004) Illinois, USA Urban and rural populations 

Two-step floating catchment area (2SFCA) model 
and socioeconomic and demographic variables were 

included. Principle component analyse and factor 
analysis 

Spatial accessibility was concentrated in rural areas with limited 
pockets in urban areas. The poorest accessibility was associated with 

populations with high scores of socioeconomically disadvantages, 
sociocultural barriers, and high health care needs. 

(McLafferty et al., 
2011) Illinois, USA Urban and rural populations 

(Total and African-Americans) 
Two-step floating catchment area (2SFCA) using 

STATA 

Spatial access to primary care physicians showed rural - urban 
inequalities in risk of late stage breast cancer are associated with 

differences in the demographic characteristics of area populations and 
differences in the social and spatial characteristics. 

(Pathman et al., 
2006) 

Rural 
Southeast, USA 

 
Rural population 

Telephone survey concerning access concepts and 
dimensions incorporating the principal components 
of the prevailing models of access, access issues and 
the perception regarding travel for care (STATA 8.2) 

More individuals reported traveling over 30 minutes for outpatient 
care and more reported travel difficulties in low physician areas; 

however density of primary care physicians was unrelated to reported 
barriers to care, satisfaction of care and people’s use of services. 

(Teach et al., 2006) 
Washington D.C 
and Maryland, 

USA 

Urban, disadvantaged and 
minority population of children 

up to 17 years with asthma 

Secondary analysis of data from RCT of children 
seeking acute asthma care in the emergency 

department. 

Patients with higher spatial accessibility to primary care services 
made significantly more scheduled visits for asthma care. 

(Bell et al., 2013) Mississauga, 
Ontario, Canada Urban population 

3SFCA model and aspatial factors of potential 
access challenges  to primary health care were 

included in the analysis 

Access significantly differs between neighbourhoods for all spatial 
and aspatial dimensions of access. Accessibility is considerably 

reduced for linguistic minorities and for those who might not have a 
dedicated family physician. 

(Bissonnette et al., 
2012) 

Mississauga, 
Ontario, Canada Urban population 

Modified two-step floating catchment area (2SFCA) 
model and aspatial factors of potential access 

challenges  to primary health care 

Accessibility to primary care is dependent on both spatial and aspatial 
dimensions of access and accessibility is reduced for linguistic 

minorities and new migrants. 

(Ngui and 
Apparicio, 2011) Montreal, Canada Urban and rural populations Comparison of a two-step floating catchment area 

(2SFCA) and a E2SFCA 

Spatial access to primary care is not equitably distributed and this 
variation results in poorer access in areas of general lower amenity 

and for disadvantaged population groups. Differences observed 
between both tools. 

(Wanga and 
Roisman, 2011) Toronto, Canada Mainland Chinese immigrants 

Gravity model; two-step floating catchment area 
(2SFCA) model. Physician-seeking behaviours 
collected through two rounds of questionnaires 

Spatial mismatch in the supply of and demand for culturally sensitive 
care, and residential location 

Is the primary factor that determines spatial accessibility to family 
physicians? 
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(Hyndman and 
Holman, 2001) Perth, Australia Urban population 

Comparison of distance to surgeries with the 
distance to nearest local surgeries. Survey to gather 

operational data. 

Across urban Perth there was a relatively  equitable and generally 
appropriate provision of general practice services 

(Lê et al., 2010) 
Meander Valley, 

Tasmania, 
Australia 

Urban and rural populations 

GIS - Datasets used. A self-reported health survey 
and semi-structured interviews. Socioeconomic, 
demographic, health disparity, access to health 

services data and the perceptions regarding 
accessibility. 

The socio-economic disadvantage in region reflected the health 
disparities and poorer health conditions and the affordability to seek 
care. This was compounded by the lower levels of available health 

services and private health insurance. 

(Roeger et al., 
2010) 

Adelaide, 
Australia Urban population 

Two-step floating catchment area (2SFCA) model 
with 8km radius. Assessing the distance from the 

central business district (CBD) and socioeconomic 
status (SES). 

Residents of urban Adelaide have low GP access with an inequitable 
spatial distribution of GPs within urban Adelaide. Residents in the 

outer suburbs and those with lower social economic status most 
disadvantaged. 

(Scott et al., 2006) 
Western 

Australia, 
Australia 

Rural population Floating catchment area method (FCA) with 100km 
radius 

Small-area estimates detected greater variation 
in access than depicted by conventional methods 

(Astell-Burt et al., 
2011) 

Tayside, 
Scotland, UK 

Urban and rural populations 
with 

Hepatitis C (HCV) 

Measured using the travel-time between centre of 
census area and the nearest primary health care 

facility 

As travel time increased significant reduction in detections rates of 
HCV occurred. Thus poor geographic access to primary associated 

with lower detection rates. 

(Comber et al., 
2011) 

Leicestershire, 
UK Urban and rural populations Geographically Weighted Regression (GWR). 

Attitudes survey. 

Accessing different health facilities is significantly related to health 
status and car ownership, whilst the impact of geographic distance 

depends on the service. 

(Parker and 
Campbell, 1998) 

West Lothian, 
Scotland, UK Urban and rural populations 

GIS of clinic post code and distance from residential 
post codes. A patient questionnaire administered at 
18 general medical practices for demographic data. 

Spatial access to primary care is not equitably distributed and this 
variation results in poorer access in areas of general lower amenity 
and for disadvantaged population groups. Distance decay observed. 

(Bagheri et al., 
2006) 

Rural Otago, 
New Zealand Rural population Two-step floating catchment area (2SFCA) model, 

network analysis tools and socio-demographic data 

Spatial access to primary care not equitably distributed. Variation 
results in poorer access in areas of general lower amenity and 

disadvantaged population groups 
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(Brabyn and 
Barnett, 2004) New Zealand Whole population GIS – calculating population/GP ratios and least cost 

path analysis (LCPA) and Network analysis. 

Regional variations in geographical accessibility in New Zealand. 
Differences are dependent upon calculation method. Variation results 

in poorer access in areas of general lower amenity and for 
disadvantaged population. 

(Monnet et al., 
2008) France Urban and rural populations Distance to nearest provider Detection rates of Hepatitis C decreased as the distance to general 

practitioner increased which occurred more in urban areas. 

(Gillespie et al., 
2012) Ireland Urban and rural populations Investigating health care centre accessibility on type 

II diabetes screening. GIS 

As travel time increased from PHC there was a reduction in 
detections rates of diabetes. Poor geographic access to primary is 

associated with lower rates of detection. 

(Peciūra et al., 
2006) 

Klaipėda, 
Tauragė, and 

Vilnius 
municipalities, 

Lithuania 

Whole population 
Geometric modeling and applied graphics with a 
3km radius from primary health care services to 

account for walkability 

Study was evaluated geometric modeling and the use of digital 
graphics to inform future investment planning. It showed some areas 
in the three municipalities which were inadequate for those who did 

not drive and relied on the limited public transport services in the 
areas. 

(Wong et al., 2012) Singapore Urban population GIS  of clinic visits  and distance from residential 
post codes (ArcGIS v9.1) 

Jurong West and Sembawang areas of Singapore were ranked as top 
areas with poor spatial accessibility to polyclinic services. 
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6.1. Spatial Accessibility in Rural Areas 

Among the three studies which focused on rural 
populations, each had specific aims, objectives and results. 
For example, the study conducted by Bagheri, et al. [23] 
was specifically concentrated on developing a new 
approach for measuring spatial accessibility by mapping the 
accessibility with primary health of rural communities in 
Otago, New Zealand. In addition, Scott, et al. [40] were 
concerned with determining the percentage of rural 
populations which had accessibility with a GP within a 
100km radius in rural Western Australia. Conversely, the 
third study, did not specifically use GIS to measure spatial 
accessibility to primary health care providers, but undertook 
a qualitative approach to understand how to improve access 
to health care services. [41]  

6.2. Spatial Accessibility in Urban Areas 

In addition to the rural studies, there were five principle 
studies which focussed specifically on spatial access within 
urban areas. One single study was conducted in Singapore; 
however its main aim was to investigate where the best 
possible place was to build new polyclinics. Its objective 
was to ensure minimum travel was to be incurred, while 
maximising patient outcomes. [5] Among the other urban 
studies, many had commensurate findings, which pertained 
to reduced accessibility among those with low 
socioeconomic status, CALD groups or those who are 
living in outer or most disadvantaged urban areas. 
[6,21,31,42,43]  

It was shown in metropolitan Adelaide, Australia; there 
was an inequitable distribution of GPs within 16% of the 
urban population living in areas which was considered areas 
of GP workforce shortage. [44] However, in metropolitan 
Perth, Australia, it was shown those who were living in 
areas of greater disadvantage, were those who has less 
access to a female GP, unable to access after-hours GP or 
see their own GP at short notice. Nevertheless, in 
Washington D.C., it was shown those asthmatic children, 
who had poor spatial accessibility to their paediatric 
primary care provider, were those who had lower 
socioeconomic status or were those children from CALD 
backgrounds. This was in spite of Washington D.C. being a 
highly urbanised with high paediatric primary care 
providers per child population. [45] 

6.3. Spatial Accessibility across Total Populations 

The majority of studies identified within the literature 
review had examined the spatial accessibility of health 
across both urban and rural areas. For example, a study was 
conducted and examined spatial accessibility across the 
whole of New Zealand. It was found that 3.4% of the 
population were more than 30 minutes from a GP, which 
occurred among those with higher socioeconomic status. 
[46] Despite this, a number of concerns about the study 

were highlighted, in that the study examined and reported 
the population-to-provider ratio rather than the 
provider-to-population ratio. Nevertheless, the study 
provides a picture of the spatial accessibility of health 
across the country.    

Among other studies, it was shown that access to health 
care was deemed ‘reasonable’, however actual or perceived 
poor health care access occurred, particularly among those 
individuals who had low socioeconomic status; did not own 
a car; did not own their own home; were from CALD 
backgrounds; had higher health care needs; or had long 
term illness. [45,47,48] Nevertheless, in one study many 
patients did not attend a primary health care provider which 
was geographically closest to their home. [48] 

This may be due to many factors, which centre on the 
importance of place rather than distance to primary health 
care, where utilisation of primary health care occurs within 
one’s ‘activity space’. [49] Activity space is stated to be the 
locations where individuals visit in their normal daily 
activities. [50,51] This may include personal shopping, 
banking, attending place of employment, visiting friends 
and family. [51,52] 

6.4. Spatial Accessibility within Specific Populations  

Beyond the examination of rural and urban access issues, 
it was noted there were a very small number of studies 
which specifically researched spatial accessibility of health 
care on specific populations. In addition, many of the other 
studies provided some insight into specific populations 
within the broader research conducted. As such, two studies 
examined specific populations in France and Scotland, 
which investigated access to primary health care providers 
and the screening rates of Hepatitis C (HCV). [53,54] It 
showed those with lower socioeconomic status had greater 
access to primary health care providers, however lower 
detection rates of HCV was in proportion to travel time to a 
GP. Similarly, in Ireland, screening for gestational diabetes 
mellitus was shown to be influenced by distance to 
screening sites. [44] 

Among the other studies, access to language-specific 
primary care services was examined in a Canadian city 
which showed that CALD populations have poorer access 
language appropriate care. [6] In addition, it was shown 
those who are Maori, in New Zealand also have poorer 
access to health care where travel time to a primary health 
care service one of the highest contributors. [46] Similarly, 
the study conducted by Wanga & Roisman [55] examined 
Physician-seeking behaviours of Mainland Chinese 
immigrants in Toronto, Canada. They showed place of 
residence was the principle factor which determined health 
care access. Conversely, when compared to the overall 
population, it was shown African Americans have poor 
access to primary care providers for late-stage breast cancer 
diagnosis in rural areas, while the remaining population 
have poor access in urban areas. [45] 
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7. Discussion 
Within the literature there were limited studies that 

provided insight into the spatial accessibility which 
individuals, communities and populations have to primary 
health care. This may be due to spatial accessibility being in 
its early stages of being sufficiently well-defined and 
developed as an emerging field in GIS research. [23] Many 
of the 23 studies examined have similar findings, in terms 
of distance or time impacted on individual’s ability to 
access health care. Nevertheless, it was shown that there 
were many more factors involved with spatial accessibility 
than distance, time and location which influence health care 
choice. The other more prominent factors, which occurred 
in both rural and urban areas that impact spatial 
accessibility, include low socioeconomic status, living in a 
disadvantaged area and CALD background. In addition, car 
ownership, home ownership, having a long term illness or 
high health care needs; and after-hours access were also 
identified in several studies. 

Despite providing increased accuracy to health care 
access and identifying health professional shortage areas, 
most studies which have used the 2SFCA, E2SFCA or other 
GIS analysis methods have not be substantiated by 
“empirical data on ‘real’ health service access behaviour 
and its relationship to geography”. [7] It has been suggested 
there are other factors which impact health care access and 
provider choice. In addition, it is a complex individualised 
process which is influenced by individual characteristics, 
beliefs, attitudes, and activity space which need to be 
further explored. [6,15,38]  

Currently, only six studies examined the aspatial factors, 
which impact on accessibility through the use of survey 
questionnaires [48,55], surveys [41,47,56], in-depth or 
semi-structured interviews [56,57]. The empirical data 
provided greater insight and depth to a number of studies, 
by contributing to a conceptual and theoretical 
understanding of the attitudes, perceptions and experiences 
of healthcare accessibility. [47,48,57] However, in some 
cases the results cannot be largely generalised due to the 
small number of study participants. [57] This lack of 
empirical data has meant other studies have used, “a 
number of assumptions or estimations were necessary 
regarding... population behaviour relating to seeking 
primary care services”. [37]  

Thus, future spatial studies require a mixed methods 
approach where a marrying of the spatial and aspatial 
dimensions of Penchansky & Thomas’ [12] ‘access’ needs 
to occur. This is where geographical access, individual 
behaviour, individual and public perceptions and the quality 
of the service are used concurrently to provide a 
comprehensive understanding of individual and population 
health seeking behaviours. [6,47,52,58] An individual’s 
perceptions and beliefs are at times, outside the influences 
of time and distance alone. [59] With some suggesting the 
perception of access “is more important than absolute 
measures”. [11] 

In addition to incorporating greater qualitative data, it 
must be noted future research also needs to examine other 
measure of time and distance outside of drivable distance. 
Within the literature it was noted that car ownership 
impacted health care accessibility. [47,48] Thus, a future 
focus may be on those who do not or cannot drive, such as 
the elderly, new migrants or those who are have low 
socioeconomic status. [60] A greater focus needs to be 
undertaken to determine these population’s spatial 
accessibility to health care and if and where health access is 
attained. [60] This could be achieved by examining 
walkable distances and public transport routes to identify 
where health access is not being achieved in metropolitan 
zones, urban fringes and rural and remote areas. [31]  

8. Conclusion 

Access to primary health care is well recognised as an 
important facilitator of health and maintaining a 
population’s well-being. Currently the use of GIS in health 
care is expanding and is used to understand health 
disparities, aid health care service delivery, planning health 
care management strategies or meeting health needs of a 
population. More recently, GIS has also been used to 
examine and measure health care service accessibility. 

Currently there are a plethora of methods used to 
measure accessibility, many which have evolved to be 
highlighting specialised methods such as the 2SFCA, 
3SFCA and IRA. As health care accessibility becomes more 
prominent, within policy, among practitioners and 
increasingly researched, it has the potential to move beyond 
recognising areas of poor accessibility for individuals and 
communities. With a greater integration of both spatial and 
aspatial data, it has the likelihood, to provide greater insight 
into patient behaviour, public perception and improve 
service quality.  

In addition, it also has the prospect to recognise areas 
where health care access is poor and support decision 
making processes. For example, the processes can 
determine if and where health service gaps exist, what 
services are lacking, to guide changes in service delivery 
and where new primary health care services are required to 
be built, to ensure service access equity. Overall, further 
research and development will benefit public policy, 
primary health care service amelioration and ultimately a 
population’s health and wellbeing. 
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