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I

n a linked study, Tu and colleagues found variations in cardiac health across Ontario and report an inverse association
between primary care service provision and cardiac events in
a population without known vascular disease.1 Geography has
been central to the development of knowledge and understanding of cardiovascular disease and risk factors, its pathophysiologic basis and development of effective strategies for clinical
intervention. 2 Addressing regional variation is important to
improve population-wide management of cardiovascular disease. But can geography be considered a modifiable variable?
The historical importance of geography in understanding cardiovascular disease is reflected in the names of early pivotal studies, such as the Minnesota Business and Professional Men’s Study,3
the Seven Countries Study4 and the well-known Framingham
Heart Study.5 These research efforts involved collection of study
data from selected local cohorts of relatively few participants from
limited geographical regions; these three studies involved less
than 20 000 participants, yet effectively identified key demographic (age and sex), lifestyle (smoking, diet and physical activity)
and clinical (high blood pressure and cholesterol) risk factors that
are largely modifiable. Interventions directed at these risk factors
have contributed to global declines in cardiovascular disease.
Considerable geographic variations in both incidence of vascular disease and prevalence of important risk factors is a recognized current challenge. A 2014 review of cardiovascular epidemiology and prevention studies estimated 20- to 30-fold
variations in rates of death for coronary heart disease between
countries of low incidence, compared with countries of high incidence.2 In the United States, an excess of potentially preventable
deaths in nonmetropolitan areas has been observed, not only for
cardiac disease but for the five leading causes of death (i.e., heart
disease, cancer, respiratory disease, stroke and unintended
injury), with the gap widening over time rather than decreasing.6
Many of the leading causes of death share common risk factors.
It is clear that reducing the gap in cardiac health status between
regions would have widespread general health benefits.
In contrast to early cardiovascular epidemiological studies, the
authors of the Cardiovascular Health in Ambulatory Care Research
Team (CANHEART) Regional Variation study, which involves a large
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Effectively addressing regional variation is necessary to improve
population-wide cardiovascular health.
Approaches to address regional variation should support
remote communities and delivery of primary health care; a sole
focus on traditional cardiac risk factors will be ineffective.
An innovative clinical network in South Australia has been
effective in reducing regional variation in cardiac disease, across
a large, sparsely populated area.

population-based cohort of about 5.5 million community-dwelling
adults in Ontario, use routinely collected population data from
existing databases (i.e., sociodemographics, cardiovascular risk
factors, health care service and medication use, and clinical outcomes).1 The authors provide data in an appendix that show an
almost twofold variation in rates of cardiovascular events between
regions of lowest and highest incidence: from 2.1 events per
1000 person-years for women in low-risk regions to 7.7 per
1000 person-years for men in high-risk regions. Variation was consistent across men and women. Although most of the variation
(about 75%) could be attributed to demographic and socioeconomic factors, ethnic composition and traditional cardiac risk factors, health system factors alone account for about 16% of this
variation in cardiovascular disease events between local health
networks. Patients in the areas with the highest event rates —
mainly remote and sparsely populated areas — had fewer visits to
family physicians, less lipid screening, poorer blood pressure control and less use of statins in older adults with diabetes.
Other jurisdictions have faced similar challenges. Geographic
variation in cardiac disease is found across Australia, with higher
rates in rural, regional and remote areas.7 South Australia, a
mainland state, is similar in size to Ontario but has a smaller population (1.7 million). About 75% of South Australia’s population
lives in the state capital, with the remaining inhabitants scattered across an area of 1 000 000 km2, which presents a challenge
to the provision of a modern, effective health service. To address
worse outcomes for cardiac events in remote regions, the Inte-
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tion. As with addressing traditional clinical cardiac risk factors,
repeated measures that include considerations of geography will
be important to monitor progress and will have potential as a
future use of routinely collected population data.
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grated Cardiovascular Clinical Network (iCCnet Country Health
South Australia)8 was created in South Australia in 2001, initially
to help primary care practitioners manage acute coronary syndromes occurring in this rural and remote population.9 In 2013,
the network started the Country access to cardiac health
(CATCH) program to improve secondary prevention after postacute care.10 Both programs have been effective: the difference in
cardiac mortality after an acute event between rural and metropolitan areas was eliminated by 2010, and there was a substantial reduction in readmissions of patients from rural areas.
Although iCCnet originated from efforts to improve outcomes
for acute coronary events rather than being directed at primary
prevention, which is arguably more complex than managing acute
events, iCCnet may provide insight that is broadly applicable to cardiovascular health in areas where remoteness and distance are
important. Strong clinical leadership, commitment to implementation of evidence and continuous improvement, and use of innovative models (e.g., telehealth and point-of-care testing) to support
existing primary care practitioners have been particularly important, as well as acknowledging the issues of working across vast,
sparsely populated areas with limited resources. Building relationships between services and providers has improved response times
to urgent events. Although managing risk factor decisions is not as
urgent as acute coronary syndromes, building strong relationships
based on a shared understanding among care providers that
addressing cardiac risk effectively and expeditiously is important.
However, the solution to reducing variations in geographic
incidence of primary cardiac events will not be found solely in
addressing health service factors. Consideration of public health
measures and addressing inequalities in social determinants of
health are also essential. Disease burden should be considered
when determining resource allocation. We can look to lowresource settings, where unmet need in primary health care has
been addressed innovatively by training and deploying nonprofessional lay counselors, 11,12 for approaches that could be
adapted to local contexts.
Given the problems of distance and remoteness across
Ontario, effective interventions are likely to require innovative
approaches that support both primary care practitioners and
remote communities.
The challenge arising from the CANHEART study is how to
move from observation of difference to effective interventions.
An approach that focuses solely on traditional clinical risk factors
is unlikely to be effective. Addressing geographic variation is difficult, but inaction is not acceptable. The experience in South
Australia is reason for optimism. Innovative clinical networks and
creative efforts to address unmet need could be part of the solu-

