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PREMISE

T here has been a steady and pro-
gressive decline in support for 
rural health care across Canada, 

including in British Columbia, where many 
barriers have not been adequately addressed, 
including those related to patient transpor-
tation, scope of rural facility services, ratio 
of physicians to population, burnout among 
health care providers, and lack of adequate 
financial and social resources.1-5 It is also 
generally recognized that research on rural 
health care “is limited, poorly funded, and 
not well coordinated, and it often fails to 
be used in informing health policy.”1 The 
subsequent lack of valid rural-specific data 
makes it difficult to sustain appropriate and 
sustainable levels of rural health services 
in a rural generalist context.6 Nonetheless, 
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government resources, policies, and infra-
structure continue to prioritize urban per-
spectives, with rural priorities falling to 
the wayside. To address the need for more 
effective rural health data organization, we 
propose the use of a needs-based catchment 
approach designed specifically for the rural 
context, which provides clarity and account-
ability and serves as a framework for quality 
improvement and research.

Existing geographic health 
boundaries

The emphasis on urban-centred policies 
can be seen clearly in the existing health-
related data in Canada, which prioritizes 
a use-based reporting structure and access 
to specialist services—factors that do not 
reflect the reality of rural generalist health 
systems and service use.4 Currently in 
BC, health data are organized across the 
province using nested geographic health 
boundaries aligned with regional health 
authorities. There are four levels of data 
stratification, with health authorities being 
the broadest health boundary. Each health 
authority is divided into health service de-
livery areas, which are further subdivided 
into multiple local health areas. Each local 
health area comprises one or more com-
munity health service areas.7 Community 
health profiles, which compile demographic 
and health data, have been created for 195 

community health service areas and 142 
municipalities across the province.8 While 
this provides a consistent approach across 
the province, there are significant limita-
tions to their application in rural areas. 

Community health service areas must 
cover the entire province, which means that 
they are often very large in rural areas and 
contain significant areas of unpopulated 
land and/or regions with low population 
density. Moreover, the boundaries of these 
areas do not always align with the natural 
catchments of rural communities. This lim-
its the utility of these areas as geographic 
units for reporting rural health data, as there 
is a lack of linkage between health service 
facilities and the surrounding populations 
that naturally depend on each facility. Fur-
ther, the specialist-oriented data that are 
predominant in the community health 
profiles, such as reports on the number of 
patients with renal failure or myocardial 
infarctions, limit the utility of community 
health service area data in a rural context, 
where generalist care is more common and 
generalist care measures are needed.4,8 

Catchments as a complementary 
approach
We propose a complementary geographic 
approach to structuring rural health data, 
through population catchments. Broadly, 
a population catchment is the geographic 
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area around a service point defined using 
criteria such as travel time or distance. The 
catchment population is then defined by 
the number of people living within that 
geographic area. Researchers have devel-
oped similar population catchments in other 
parts of the world, such as rural and remote 
Australia9 and sub-Saharan Africa,10 with 
similar objectives to increase the utility of 
rural health data and improve equity in 
services. We propose a population catch-
ment approach for BC based on drive time 
to a given health care facility (in this case, 
rural hospitals). BC’s mountainous and 
coastal terrain lends itself to this catch-
ment approach, as communities tend to 
be naturally separated from one another, 
making it clear which health facility rural 
residents are most likely to seek out. We 
intend this structure to be complementary 
to the overarching Ministry of Health geo-
graphic health boundaries that are men-
tioned above. To start, we have developed 
catchments based on a 1-hour drive time 
to a facility for all rural communities that 
contain a hospital and have a catchment 
population under 25 000 [Figure 1]. Catch-
ments were created using ArcGIS Pro, and 
population estimates were derived from 
Canadian census data. 

Advantages of catchments for 
rural communities
The goals of the population catchment 
approach are to build on the geographic 
characteristics of rural communities in BC 
and to define populations that naturally 
depend on local hospitals and associated ser-
vices. Moreover, data that are structured on a 
catchment framework will provide a reason-
ably informed denominator for the catch-
ment of a defined service facility, which will 
help facilitate improved needs-based plan-
ning accountability and quality improve-
ment initiatives. A needs-based approach to 
health services planning, as opposed to one 
that is based on use, is better suited for rural 
communities because it allows health care 
systems to dynamically adapt to changes in 
population needs as they arise in the com-
munity.11 Similarly, when health services do 

not prioritize population needs in the plan-
ning process, unmet needs may go unnoticed 
until they worsen and create greater undue 
stress for patients and the health care system 
as a whole. 

Being able to define the catchment for 
a specific health facility also sets the stage 
for research examining the system’s efficacy 
and effectiveness. To this point, we have 
developed two needs-based measures and 
applied them to our rural catchments: the 
Rural Birth Index (RBI) and the Rural Gen-
eralist Provider Services Index (RGPSI). 
The RBI serves as an objective measure 
of population needs for birthing servic-
es, including surgical services,12 and the 
RGPSI aims to quantify the need for rural 

generalist services at the community level. 
Demographic characteristics of the catch-
ment can also be captured by combining 
the geographic catchment boundaries with 
other data sets, such as Canadian census data 
[Figure 2]. We compiled demographic data; 
our needs-based measures; and a variety of 
other information related to health services, 
referrals, transportation, and the environ-
ment into catchment profiles that can be 
used by rural health care providers, admin-
istrators, and community members. In this 
way, it is perhaps not unrealistic to imagine 
that through the transparency of under-
standing rural populations and the services 
that sustain them, we may have new ideas 
to apply across the larger health care system. 

Chetwynd

Datum/Projection: NAD 1983 BC Environment Albers; Data Source: Government of British Columbia Data Catalogue
Base Map Sources: NRCan, Esri Canada, and Canadian Community Maps contributors., Sources: Esri, Maxar, Airbus DS, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS, NLS, OS, NMA, Geodatastyrelsen,
Rijkswaterstaat, GSA, Geoland, FEMA, Intermap, and the GIS user community
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FIGURE 1. Map of all rural hospital catchments in BC for communities with a population under 25 000.
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Limitations
The principal limitation of our approach 
is that while it may work well for rural 
communities in a mountainous or coastal 
context, it loses focus as the population 
becomes more densely located and the ter-
rain becomes more navigable. Therefore, we 
propose a population catchment approach 
specifically designed for rural communi-
ties of fewer than 25 000 people located 
in areas where communities have natural 
separation. While 1 hour is a reasonable 
amount of time to travel to a facility to 
receive care and provides a standard mea-
sure allowing for comparison between rural 
communities, it may not fully depict the 
realities of each community. Therefore, in 
addition to the standard 1-hour catchments, 
we are interested in expanding to create 
secondary catchments, tailored to specific 
communities. 

Finally, because health service data are 
a moving target, it is challenging to con-
stantly provide up-to-date data. To address 
this limitation, it is imperative that local 
providers have access to data related to their 
communities and that they have the ability 
to update these data on an ongoing basis.

Conclusions
Rural areas have the advantage of being 
able to naturally group the local popula-
tion into distinct community catchments, 
which provides the opportunity to link the 
needs of the population with the services 
that can meet those needs, providing clarity, 
accountability, research opportunity, and a 
quality improvement framework. It is time 
we bring in the data infrastructure that is 
capable of serving the needs of rural com-
munities. n
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FIGURE 2. Catchment map, population demographics, and referral map for the Lillooet catchment.
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