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Executive Summary
Issue
Access to and use of appropriate health services is essential for improving the diagnosis and control of diabetes
and diabetes-related conditions. The health care system plays a variety of roles in diabetes management. First, it
plays an important role in promoting healthy diets and activity levels. This may help prevent or delay the onset of
diabetes and help people with the disease achieve better control of their blood sugar levels. Second, it screens
people for diabetes and also for other risk factors such as obesity, smoking, high blood pressure and elevated
cholesterol levels which, along with diabetes, raise the risk of cardiovascular disease. Finally, health services are
essential for the treatment of diabetes.
Studies show that both lifestyle modification and medications may reduce a person’s chance of developing
diabetes. Such interventions can also reduce the risk of serious diabetic complications such as blindness, kidney
disease, nerve damage and heart disease. Unfortunately, many people with diabetes remain unaware of their
condition or do not take full advantage of treatment and lifestyle approaches aimed at maximizing health
(i.e., their blood sugar and other risk factors are not well-controlled).

Study
We mapped the geographical locations of health service providers in Toronto who are involved in caring for
people with diabetes. These included: family physicians/general practitioners; diabetes specialists (endocrinologists,
ophthalmologists and optometrists); and hospital- and community-based diabetes education centres. The
concentration of these services per capita was calculated for each neighbourhood. Network analysis was used to
model travel time to these locations by public transit and by car. Bivariate Local Indicator of Spatial Association
(LISA) maps were used to examine spatial clustering of these measures and determine associations with age- and
sex-adjusted diabetes rates (derived from the Ontario Diabetes Database).

Key Findings
Implications
• Based on different sets of data collected between 2001
and 2004, the availability of health services for people
with diabetes was relatively low in large parts of
Toronto, especially areas outside the downtown core.
• Diabetes rates were high in the northwest and east
ends of the city where availability of and access to
health services was low. Conversely, diabetes rates
were low in central and south central Toronto where
availability of and access to health services were high.
• Neighbourhoods with higher diabetes rates tended to
have high proportions of immigrants and low-income
residents. Many of these areas also had poorer access
to diabetes health services.
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 We noted a striking mismatch between
parts of the city where diabetes health
services were most needed and where
they were located.
 Health services planning and integration
should be based on population needs
and should strive to locate new services
in relatively underserved areas.
 Improving public transit to areas of
Toronto with high diabetes rates would
help to increase residents’ access to the
health services aimed at preventing and
treating diabetes and associated
conditions.
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Introduction
Health Services and Diabetes
Diabetes is one of the most commonly encountered conditions
in primary care practice,1 accounting for nearly seven million
annual visits to family physicians in Ontario alone.2 In total,
approximately five percent of the Canadian population has
diabetes.3 Yet it is estimated that as many as one-third of all
people with diabetes are undiagnosed.1
There is strong scientific evidence that the long-term complications
of diabetes (including cardiovascular disease, kidney disease, eye
disease, and nerve damage which may result in limb amputation)
can be delayed or prevented through specific interventions.
These include achieving optimal control of blood sugar levels,
cholesterol and blood pressure;4–8 in one trial, targeting these
factors simultaneously and adopting other strategies to protect
against heart disease resulted in a 50 percent reduction in
cardiovascular events.8
Because of its complexity, successful diabetes management requires
focused resources and regular access to health care services. A
variety of health personnel are involved in the management,
prevention and treatment of diabetes. These include family
physicians and general practitioners (FPs/GPs), other medical
specialists, diabetes educators, optometrists and dietitians.2
This chapter examines the availability and accessibility of diabetes
care providers in Toronto. We focused on the services provided
by primary care practitioners (FPs/GPs), specialists (endocrinologists,
ophthalmologists, and optometrists) and community and hospitalbased diabetes education programs.

Family physicians/General practitioners (FPs/GPs)
Primary care providers are central to the prevention, identification
and treatment of diabetes. They are usually the first (and often the
main) medical contact for persons with this disease.9 A large
proportion of the responsibility for diabetes management in
Ontario falls to FPs/GPs, with three-quarters of patients receiving
diabetes care from their FP/GP only. Furthermore, Ontarians
with diabetes visit physicians twice as often as members of the
general population.2 Primary care providers such as FPs/GPs are
mainly responsible for screening otherwise healthy people for
diabetes. This includes screening designed to detect undiagnosed
diabetes, and also screening aimed at identifying people with
“prediabetes” who would benefit from diabetes prevention
strategies.9
In one study of patients over age 40 who were visiting their
family physicians, diabetes screening strategies—when applied
consistently—proved to be effective. They allowed physicians to
identify a substantial group of people with undiagnosed diabetes
and an even larger group with glucose intolerance (prediabetes).1
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The continuity of care provided by family physicians is an
important predictor of diabetes complications. In a recent Ontario
study, failure to see a primary care physician during the previous
year was associated with a two-fold higher risk that patients
would be hospitalized or seen in an emergency department for
uncontrolled diabetes (i.e., their blood sugar levels were either
too high or too low).10 In contrast, having a regular care provider
and visiting a physician more frequently appeared to be protective
against these episodes. Regular access to care may play a role in
whether patients develop chronic complications. In a related
study, persons with diabetes who saw their FP/GP at least three
times a year were one-third less likely to require a diabetesrelated amputation over the next five years compared to those
with fewer annual visits.11

Specialists (endocrinologists, ophthalmologists
and optometrists)
Referral to a diabetes specialist is one of a number of measures
available to primary care providers to aid patients who are not
meeting therapeutic targets.
Most endocrinologists provide specialized care for diabetes;
they also have expertise in managing complex diabetes regimens.
However, other types of physicians, including specialists in general
internal medicine, may also specialize in diabetes management.
Endocrinologists may work in either hospital- or community-based
settings, often in close proximity to centres offering diabetes
education programs.
Although many patients with diabetes will not need specialist
care in order to achieve treatment targets, these services should
be available to those who do. Earlier research suggests that
accessibility and use of diabetes specialists varies more than 10fold across Ontario counties.2 However, research exploring access
to these physicians on a neighbourhood level is lacking.
Eye problems are a common complication of diabetes that can
lead to serious loss of vision and blindness. Fortunately, vision
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loss related to diabetes may be averted by prevention strategies,
early detection and treatment. Based on this evidence,
Canadian guidelines recommend that all patients with diabetes
undergo periodic retinal screening examinations by a trained
eye care specialist. Therefore, access to an ophthalmologist or
optometrist with experience in detecting diabetic eye disease
(retinopathy) is essential.

Diabetes education programs
Diabetes education programs also provide essential services to
people with diabetes. These facilities deliver basic education
about diabetes to patients and their families, including
strategies to control blood sugar levels and reduce the risk of
complications. Such strategies aimed at improving diabetes
control and overall health for patients include: learning to track
blood sugar levels on a day-to-day basis using home monitors;
learning to recognize hypoglycemic (low blood sugar) reactions
and how to treat them appropriately; optimizing diet; and
encouraging appropriate levels of physical activity. Most
centres also provide advanced training in insulin administration
and dose adjustment.
Individuals with diabetes play a key role in managing their
disease,9 and the educational opportunities available to them
through diabetes education programs are central to encouraging
effective self-care. Research shows that an effective education
program for people with diabetes accomplishes four goals: it
reduces acute complications; decreases foot problems (common
in people with poorly controlled diabetes); shortens or eliminates
the need for hospitalizations; and improves long-term blood
sugar control.1,10,11

Geographic Access to Health Services
Geographic access to primary health care is recognized as an
important facilitator of overall population health.12 Despite
the ideal of equal access to health care services for those in
equal need,13 access to health care is not spatially uniform, and
access problems are particularly prominent in both rural and
very low-income urban communities.14
Access to various health services such as primary care in rural areas
is well documented,13–15 but only recently has the research
focus shifted to urban regions.12,16 A recent study involving a
major American city found racial and social inequalities in
spatial access to primary care for children.16 This suggests that
difficulties in using services may arise from both cultural and
social factors and also from the need to overcome the physical
distance to the service provider.13
While many studies have focused on sociocultural factors in
service utilization, few have examined geographic barriers to
accessing health services in the urban context. Fewer still have
used Geographic Information Systems (GIS) to do so.17 In this
chapter, we explore geographic access (represented by travel
time to diabetes care providers and diabetes education programs)
in relation to the local prevalence of diabetes in Toronto
neighbourhoods.
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Chapter 11—List of Exhibits
Exhibit 11.1 Locations of family physicians and general practitioners
(FPs/GPs), in Toronto, 2002
Exhibit 11.2 Number of family physicians and general practitioners
(FPs/GPs) per 10,000 population [2001], by neighbourhood, in
Toronto, 2002
Exhibit 11.3 Locations of family physicians and general practitioners
(FPs/GPs) accepting new patients in Toronto, 2002
Exhibit 11.4 Family physicians and general practitioners (FPs/GPs)
accepting new patients per 10,000 population [2001], by
neighbourhood, in Toronto, 2002
Exhibit 11.5 Locations of diabetes specialists, in Toronto, 2002
Exhibit 11.6 Number of diabetes specialists per 10,000 population
[2001], by neighbourhood, in Toronto, 2002
Exhibit 11.7 Locations of diabetes education programs, in Toronto,
2004
Exhibit 11.8 Number of diabetes education programs per 10,000
population [2001], by neighbourhood, in Toronto, 2004
Exhibit 11.9 Modelled travel time by public transit to the nearest
family physician/general practitioner (FP/GP), in minutes, by
neighbourhood of residence, in Toronto, 2002
Exhibit 11.10 Modelled travel time by car to the nearest family
physician/general practitioner (FP/GP), in minutes, by
neighbourhood of residence, in Toronto, 2002
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Exhibit 11.11 Modelled travel time by public transit to the nearest
diabetes education program, in minutes, by neighbourhood of
residence, in Toronto, 2004
Exhibit 11.12 Modelled travel time by car to the nearest diabetes
education program, in minutes, by neighbourhood of residence,
in Toronto, 2004
Exhibit 11.13 Spatial relationship between diabetes prevalence
rates [2001/02] (high or low) and number of family physicians/
general practitioners (FPs/GPs) per 10,000 population [2002] (high
or low), by neighbourhood, in Toronto
Exhibit 11.14 Spatial relationship between diabetes prevalence
rates [2001/02] (high or low) and number of diabetes education
programs per 10,000 population [2004] (high or low), by
neighbourhood, in Toronto
Exhibit 11.15 Spatial relationship between diabetes prevalence
rates [2001/02] (high or low) and travel time to the nearest family
physician/general practitioner (FP/GP) by public transit [2002] (long
or short), by neighbourhood of residence, in Toronto
Exhibit 11.16 Spatial relationship between diabetes prevalence
rates [2001/02] (high or low) and travel time to the nearest family
physician/general practitioner (FP/GP) by car [2002] (long or short),
by neighbourhood of residence, in Toronto
Exhibit 11.17 Spatial relationship between diabetes prevalence
rates [2001/02] (high or low) and travel time to diabetes education
programs by public transit [2004] (long or short), by neighbourhood
of residence, in Toronto
Exhibit 11.18 Spatial relationship between diabetes prevalence
rates [2001/02] (high or low) and travel time to diabetes education
programs by car [2004] (long or short), by neighbourhood of
residence, in Toronto
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Locations of family physicians and general practitioners (FPs/GPs), in Toronto, 2002

©Institute for Clinical Evaluative Sciences

• Throughout the rest of the city, FPs/GPs were fairly evenly distributed, largely along major roadways.

• In 2002, there was a high concentration of family physicians/general practitioners (FPs/GPs) in the downtown (south central) core of Toronto, a finding that
may be influenced by the large number of hospitals concentrated in this area.

Findings

Exhibit 11.1
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Number of family physicians and general practitioners (FPs/GPs) per 10,000 population [2001], by neighbourhood, in Toronto, 2002

• In general, the number of family physicians/general practitioners (FPs/GPs) per capita in 2002 was lowest in the northwest and eastern regions of Toronto,
areas previously shown to have among the highest rates of diabetes in the city (Chapter 2).

Findings

Exhibit 11.2
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Locations of family physicians and general practitioners (FPs/GPs) accepting new patients in Toronto, 2002

• The highest concentration of family physicians/general practitioners (FPs/GPs) accepting new patients in 2002 was in the downtown (south central) core
of the city and in the wealthy central and north central regions, as well as along some major roadways.

Findings

Exhibit 11.3
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Family physicians and general practitioners (FPs/GPs) accepting new patients per 10,000 population [2001], by neighbourhood,
in Toronto, 2002

• Although parts of eastern and central Toronto had limited access to FPs/GPs, neighbourhoods in the northwest and central west were the most underserviced.
These areas were previously shown to have a high prevalence of diabetes (Chapter 2).

• The number of family physicians/general practitioners (FPs/GPs) accepting new patients per capita in 2002 was highest in the downtown (south central)
core of the city and in the central and north central regions. This is similar to the pattern seen in Exhibit 11.3.

Findings

Exhibit 11.4
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Locations of diabetes specialists, in Toronto, 2002
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• In 2002, the majority of endocrinologists, ophthalmologists and optometrists were located in downtown (south central) Toronto and along major traffic routes.

Findings

Exhibit 11.5
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Number of diabetes specialists per 10,000 population [2001], by neighbourhood, in Toronto, 2002

©Institute for Clinical Evaluative Sciences

• The availability of diabetes specialists was much lower in many neighbourhoods in the northwest and east ends of the city where diabetes rates were previously shown to be highest (Chapter 2).

• In 2002, the highest numbers of diabetes specialists per capita were in the downtown (south central) core, the southwest, central and north central areas
of Toronto. There was also a concentration of specialists in a few central east neighbourhoods.

Findings

Exhibit 11.6
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Locations of diabetes education programs, in Toronto, 2004
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• There was a relatively sparse distribution of such programs in other areas of the city.

• In 2004, the majority of community- and hospital-based diabetes education programs were located in downtown Toronto and in the area directly west of
the downtown core. This is likely due to a clustering of hospitals in this part of the city.

Findings

Exhibit 11.7
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Number of diabetes education programs per 10,000 population [2001], by neighbourhood, in Toronto, 2004

• Many communities that lacked diabetes education programs were those previously shown to experience high diabetes rates (Chapter 2).

• In 2004, the highest availability of community- and hospital-based diabetes education programs per capita was in the downtown (south central) and
just west of the downtown. This followed a similar pattern to that seen in Exhibit 11.5 (locations of diabetes specialists).

Findings

Exhibit 11.8
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