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The range of topics covered in this Atlas is quite broad,

and for that reason the Atlas has been divided into

chapters which are grouped together thematically. Each

chapter contains an Executive Summary, Introduction, List

of Exhibits, Findings, a Discussion section and Conclusions/

Next Steps.

Chapters
• Chapters 1 and 2 set the context for the Atlas and present

important background information regarding type 2

diabetes and related conditions and risk factors in

Toronto. It also explains why we have focused on health

at a neighbourhood level and impresses upon the reader

the value of using geographic techniques to understand

health disparities across Toronto communities.

• Chapters 3, 4, 5 and 6 describe Toronto neighbourhoods

with respect to their social and physical environments;

how these environmental factors relate to diabetes; and

how these neighbourhood characteristics may have

influenced physical activity levels within neighbourhoods.

• Chapters 7–12 describe our findings about what we

have named “resources for healthy living” within

neighbourhoods. These include: recreational spaces

(i.e., parks, schoolyards, bicycle paths) and public

recreational facilities; stores that sell fresh produce;

family physicians/general practitioners; and diabetes

education programs. We also include data on locations

of and access to convenience stores and fast food outlets.

The Atlas describes how these resources were distributed

across the city and how their availability related to rates

of diabetes within different neighbourhoods.

• Chapter 13 summarizes our findings about neighbourhood

characteristics, expressing them in the form of

“neighbourhood profiles” which describe the strengths

of Toronto communities and highlight neighbourhoods

that might benefit from interventions.

• Chapter 14 addresses the policy implications of our

research. It includes a review of our key findings and

suggests specific strategies to improve the health of

Toronto residents and possibly help reverse current trends

in obesity and the development of type 2 diabetes.

Exhibits
This Atlas is rich in visual content and includes many

exhibits, mainly in the form of maps, although some data

are presented in the form of graphs and tables. Certain

general reference and thematic maps may require some

explanation to help readers with their interpretation. A

general guide on how to read and interpret the maps can be

found in Appendix A: Guide to Atlas Maps (see page 309).

Glossary and Technical Notes
While the analyses and results described in this Atlas are

based on rigorous scientific methods, a conscious effort

was made to avoid presenting complex formulae and

figures, and to avoid using technical terminology more

suited to specialized journals and scientific publications.

A Glossary of Terms is provided to help readers understand

any unfamiliar terminology in the Atlas (see page xv).

A fuller explanation of our data sources, geographic

methods and analyses can be found in Appendix B:

Technical Notes (see page 313).

About the Style of the Atlas
The written text in the Atlas highlights information about

the relationships we observed between diabetes and

socioeconomic and environmental factors. We intentionally

limited the amount of text so readers could more easily

review the chapters and focus primarily on the various

concepts found on the maps.

Although each chapter of this publication is distinctive in

scope and subject matter, many of the patterns and

general findings are revisited in subsequent chapters and

are applicable throughout the Atlas.
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Executive Summary
Issue
Like many other countries around the world, Canada has experienced a substantial rise in the prevalence of obesity over

the past two decades. As a result of these trends, rates of type 2 diabetes (a major consequence of obesity) are soaring,

and the onset of type 2 diabetes is occurring at younger and younger ages.

Poor dietary habits and an increasingly sedentary lifestyle have been major factors fuelling the obesity epidemic.

Achieving broad-scale improvements in healthy eating patterns and increases in physical activity would likely offset the

rise in obesity and type 2 diabetes in the general population. However, accomplishing this will be particularly challenging,

given the “obesogenic” environment in much of North America.

Why study neighbourhoods?
A growing body of research supports the notion that where people live has a significant impact on their health.

Neighbourhoods that are more activity-friendly (i.e., they offer more opportunities for regular physical activity) and which

also encourage healthier food choices could have a favourable effect on residents’ health, including their risk for obesity

and diabetes.

Why focus on Toronto?
Toronto is one of the most multicultural cities in the world, with approximately half its population born outside Canada.

The city is also home to some of the lowest-income neighbourhoods in the country. For these reasons, Toronto provided

an excellent setting to investigate the complex interactions between urban populations and their environment, and to

explore how these relationships impact the health and well-being of local residents.

Study
This Atlas describes relationships between neighbourhood characteristics and the local prevalence of diabetes, using

geographic methods to illustrate and measure patterns in and across Toronto’s 140 neighbourhoods.
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Key Findings

• Neighbourhoods located in the northwest and east
ends of Toronto had the highest rates of diabetes;
these areas also had lower average annual household
income levels and high proportions of residents who
belonged to a visible minority group and/or who had
recently immigrated to Canada.

• Outlying areas of Toronto, including those in the
northwest and east ends of the city with high rates of
diabetes, were built largely after the Second World
War. Compared to more central parts of the city, these
outlying neighbourhoods were more sparsely
populated, had poorer access to public transit and
retail services, and had higher rates of car ownership.
Residents in these areas also reported relatively fewer
walking, bicycling and public transit trips per day.

• In contrast, the south central part of Toronto and the
downtown core had low diabetes rates. Even socially
disadvantaged neighbourhoods in this part of the city
had lower-than-expected rates of diabetes.

• Neighbourhoods in south central Toronto were built
largely in the pre-war era. Compared to more outlying
areas, they were characterized by a high population
density, mixed residential and commercial land use, dense
road and public transit networks and lower rates of car
ownership. South central Toronto also had a relatively

high number of bicycle lanes. Residents in these areas
reported relatively more walking, bicycling and transit
trips per day.

• Areas in and around south central Toronto scored
highest on the Activity-Friendly Index (AFI), a unique
measure of how conducive neighbourhoods are to
daily physical activities. Scores were lowest in more
outlying areas of the city. People living in
neighbourhoods that were more activity-friendly
reported more walking or bicycling trips per day and
had lower rates of diabetes. This relationship between
low activity-friendliness and high diabetes rates was
strongest in “high-risk” neighbourhoods (i.e., those
characterized by lower income levels and higher
proportions of visible minority residents).

• South central Toronto scored highest on the Healthy
Resources Index (HRI), another unique measure which
looks at access to local healthy resources within
neighbourhoods. Areas in the northwest and east
ends of the city (where diabetes rates were high)
scored lowest on the HRI. In outlying areas, access to
the following resources was especially poor: stores
selling fresh fruits and vegetables; primary care
physicians; and diabetes education programs. Several
of these outlying neighbourhoods also had comparatively
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Implications
• Policies that identify neighbourhoods for attention and investment should take into account the health needs of the local population

and the existing availability of resources that promote a healthy lifestyle. We noted a striking mismatch between areas of Toronto where

healthy resources were most needed and where they were located.

• We suggest a number of strategies which could create more opportunities for Torontonians—particularly those living in the outer, more

suburbanized areas of the city where diabetes rates were highest—to become more physically active and to consume a healthier diet. The

suggested strategies include: making changes in planning, development and zoning practices to reduce urban sprawl, increase residential

density, and promote mixed land use; providing incentives for stores selling fresh produce and other services to move into high-need areas;

and increasing access to public transit.

• Limiting consumption of high-fat/high-calorie fast foods is important for the prevention of obesity and its consequences, including
diabetes. Given the ubiquity and popularity of fast food outlets in Toronto, policies that promote healthier food choices by consumers
and healthier menu offerings by food retailers should be pursued.

• Investing in high-need communities has the potential to reduce the risk for diabetes and improve the control of this disease in those

affected. Such investment would also enhance the overall health of residents living in those parts of the city. High-risk neighbourhoods (i.e.,

those with a greater prevalence of diabetes or diabetes-related risk factors) in particular are ideal targets for community-based interventions

aimed at diabetes prevention and management. A focus on community development and community action may be needed at the local

level to fully capitalize on potential interventions to improve health in disadvantaged neighbourhoods.

Diabetes in Toronto

xiv

• longer travel times to parks, schoolyards and recreation facilities
(in some cases as long as 20 to 40 minutes each way by walking or
public transit). Better access to healthy resources was associated
with low diabetes rates, especially in low-income and other
“high-risk” parts of the city.

• High income appeared to be protective against diabetes, even
in parts of Toronto that scored low on activity-friendliness or
had poor access to healthy resources.

• Self-reported rates of physical inactivity were highest in the east
end of the city. These areas also had low rates of daily fruit and
vegetable consumption.

• Fast food was readily available and easily accessible in almost all
areas of the city. The downtown core had the highest density of
fast food outlets. Areas that experienced both high diabetes rates
and good access to fast food outlets tended to be neighbourhoods
with high levels of immigration, high proportions of visible
minority residents and lower average annual household incomes.
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Abdominal obesity

Refers to the accumulation of fat within the
abdominal region as typically indicated by a waist
circumference ≥ 102 cm (40 inches) in men and ≥ 88 cm
(35 inches) in women; these thresholds are associated
with a substantially increased risk of developing an
obesity-related disease.1 Lower thresholds (≥94 cm
for men and ≥80 cm for women) are also associated
with increased risk.2 These thresholds can vary
depending on ethnoracial group. Abdominal
obesity is associated with an increased risk of type 2
diabetes and cardiovascular disease.1

Aboriginal

An inclusive term which refers to all Canadian Aboriginal
peoples regardless of residential location. In Chapter 4,
the percent of the population that was Aboriginal in
2001 was used as a demographic variable and was
derived from the 2001 census. Respondents were ask
to answer the question: “To which ethnic or cultural
group(s) did your ancestors belong?” For the analysis in
Chapter 4, Aboriginal population refers to the people
who reported at least one Aboriginal origin (e.g., North
American Indian, Métis, Inuit) in responding to this
question.

Access
In the context of this publication, access refers to
geographic access to a resource (i.e., being able to get
to a specific resource location within a specified
travel time by walking, bicycling, public transit or car).

Angina
Refers to a type of chest pain that occurs when there
is not enough blood flow to the heart muscle. This
is usually the result of a narrowing of the arteries
that supply blood to the heart.

Body Mass Index (BMI)
This refers to a method of calculating total body
mass which factors in a person’s weight and height
according to the equation: BMI=weight (kg)/
height(m).2 According to Health Canada, a person
with a BMI below 18.5 is considered underweight; a
BMI between 18.5 and 25 is considered healthy;
someone with a BMI above 25 is considered
overweight; someone with a BMI above 30 is
considered obese.

Cardiovascular disease
This includes a number of diseases affecting the
heart or blood vessels (e.g., angina, heart attack,
stroke and other circulatory problems).
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Census Dissemination Area (DA)
This designation was created by Statistics Canada,
starting with the 2001 census. With a median
population of 540 people, dissemination areas are the
smallest census unit for which sociodemographic
information is available.

Centre for Research on Inner City Health (CRICH)
The Centre for Research on Inner City Health,
located at St. Michael’s Hospital in Toronto, Ontario,
is the first centre of its kind in Canada. Its mission is
to improve the health of urban populations
through a program of policy-relevant research, with
particular emphasis on the needs of socially
disadvantaged and economically deprived groups.3

Choropleth (shaded) map 
This is a type of statistical or thematic map depicting
a rate or ratio for a given attribute by representing
ranges of values with different shades or colours.

City of Toronto neighbourhoods
Created by the City of Toronto, neighbourhoods
consist of several adjacent census tracts
demonstrating fairly homogenous demographic and
socioeconomic characteristics. These neighbourhoods
are the basic area unit that was used in this Atlas.

Correlation coefficient 
A statistic ranging from -1 to 1 that measures the
strength of the linear relationship between two
variables; a value of 1 indicates perfect positive
association, a value of -1 indicates perfect negative
association, and a value of 0 indicates no linear
association.

Daytime population
The sum of: 1) the total population by place of work
status; 2) the total unemployed population; and 3)
the total population not in the labour force.

Dialysis
This life-saving treatment is delivered on a regular
basis to remove toxins from the blood in people
with advanced kidney disease.

Diabetes  (also diabetes mellitus) 
Diabetes is a chronic disorder characterized by
elevations in blood glucose levels that can lead to a
number of long-term complications, including
blindness, kidney disease, nerve damage and heart
and circulatory problems. Diabetes affects more
than 135 million people worldwide.

There are two basic types of diabetes:

Type 1 diabetes (formerly called insulin-dependent
diabetes or “juvenile” diabetes) occurs when the
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Insulin resistance
A state in which the body’s tissues are unable to respond
normally to circulating insulin levels. This condition can occur
many years before the onset of diabetes and may be
associated with other abnormalities, such as high blood
pressure, lipid problems and cardiovascular disease. If the
pancreas fails to make sufficient insulin to overcome this
resistance, blood glucose levels can rise, leading to abnormal
glucose levels and ultimately to type 2 diabetes.

Lipids
This refers to fats produced and stored in the body, including
cholesterol and triglycerides. Abnormal lipid levels are a risk
factor for cardiovascular disease.

Local Indicator of Spatial Association (LISA) (bivariate)
A spatial statistical method used to measure the spatial
relationships between values of two different variables in
different regions of the study area. LISA maps illustrate spatial
clustering (or “hot spots”) where high values of one variable
(e.g., diabetes rates) coincide with high values of another
variable (e.g., unemployment rates) and this spatial association
is statistically significant. Other spatial combinations of values
of two analyzed variables are also shown on LISA maps 
(i.e., low and low, high and low, high and high).

Maximum exposed population
In our analyses, we found that in many neighbourhoods, the
residential (nighttime) population differed significantly from
the work (daytime) population. For some analyses, it was
desirable to identify the maximum number of people that
were exposed to a neighbourhood resource or characteristic;
in these cases, the larger of the two population options
(nighttime or daytime) was chosen. This population was
considered the “maximum exposed population.”

Mean
This refers to the sum of the values in a sample divided by the
number of values (also known as the “average”).

Network analysis
This refers to a spatial method of calculating travel time (or
distance) from one location to another along a pre-defined
network. In this Atlas, travel times were calculated from
residential areas to various resources by walking, by public
transit and by car.

Nighttime population
This refers to the total residential population living in 
a neighbourhood.

pancreas no longer produces any insulin or produces very
small amounts of insulin. The body needs insulin to  use sugar
as an energy source. Type 1 diabetes usually develops before
the age of 30 and affects five to 10 percent of people with
diabetes.

Type 2 diabetes (formerly known as non-insulin-dependent
diabetes or “adult onset” diabetes) occurs when the pancreas
does not produce enough insulin to meet the body’s needs. 
It is typically associated with insulin resistance (see Insulin
resistance). The risk of type 2 diabetes increases with aging and
with weight gain. Although type 2 diabetes used to be
considered strictly a disease of aging, its onset is occurring at
younger and younger ages, and it can occur in childhood. Type
2 diabetes affects 90 to 95 percent of all people with diabetes.

Diabetes prevalence
This refers to the proportion of people in a population who
have diabetes at a given point or period in time. In this Atlas,
diabetes prevalence is defined as the proportion of the
Toronto population in 2001/02 already diagnosed with diabetes,
based on the Ontario Diabetes Database (see Ontario Diabetes
Database).

Dot density map
This is a type of statistical or thematic map depicting count or
frequency attributes (e.g., total population). Dots are usually
placed randomly within an area (such as a neighbourhood or
census tract) and can represent one or more cases of the variable.

Geographic Information Systems (GIS)
A computer system comprised of one or several programs
allowing users to store, manage and analyze spatial data and
associated attributes.

Glucose
Glucose is the main sugar produced by the body or derived
from food in the diet; glucose is carried in the bloodstream to
provide energy to cells in the body.

Hypertension
A condition of elevated blood pressure that if left untreated
over time can lead to kidney disease, heart disease and stroke
(also “high blood pressure”).

Interpolated grid map
A type of statistical or thematic map depicting values of a
numeric variable by shading small grid cells covering the whole
study area. There are usually only a number of points where
true values of the attribute are known; values in the rest of the
grid cells are interpolated from these known points.

Institute for Clinical Evaluate Sciences (ICES)
The Institute for Clinical Evaluative Sciences (ICES) is an
independent, non-profit organization whose core business is to
conduct research that contributes to the effectiveness, quality,
equity and efficiency of health care and health services in Ontario.4
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Stroke
A serious condition characterized by the sudden occurrence of
a neurological deficit, such as weakness or loss of sensation in
a particular area of the body or difficulty speaking, usually
related to impaired blood flow to the brain. Strokes can be
either hemorrhagic (caused by bleeding into the brain) or
ischemic (caused by blockages in the blood vessels to the brain).

Toronto Transit Commission (TTC)
The Toronto Transit Commission is the largest public transit
service provider in the City of Toronto. The TTC consists of a
linked network of subway, streetcar and bus routes.

Travel time
In this Atlas, travel time was measured in minutes from a
point of residence to the location of a neighbourhood
resource (e.g., a grocery store, park or doctor’s office).

Visible minority
In this Atlas, data on visible minority populations came from
the 2001 Canadian census. The census refers to visible
minorities using the following Employment Equity Act
definition: “persons other than Aboriginal peoples, who are
non-Caucasian in race or non-white in colour.” This
information is based on the self-report of census respondents.
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Obesogenic
This is a relatively new term used to describe environments
that appear to promote obesity.

Ontario Diabetes Database (ODD)
A disease registry containing a cohort of persons diagnosed
with diabetes mellitus in Ontario since 1991. The database was
constructed using data on hospitalizations and physician visits.

Priority neighbourhood areas
This refers to 13 areas in Toronto defined in 2005 by the
Strong Neighbourhoods Task Force as priority candidates for
receiving investment funds for services and facilities.

Proportional symbol map
This refers to a type of statistical or thematic map that depicts
a numeric variable by various shapes that are scaled according
to the value of the depicted variable. The most common
shape is a circle, but other figures such as bars and pie charts
can also be used.

Recent immigrant
As defined by the 2001 Canadian census, this refers to people
(excluding institutional residents) who obtained landed
immigrant status in Canada between 1996 and 2001.

SMR (Standardized Mortality/Morbidity Ratio)
A widely-used method of reporting death or disease that
adjusts for differences in age and sex across regions. It is a
measure of higher- or lower-than-expected mortality or
illness. Instead of giving an adjusted rate, the SMR gives a
ratio that is a direct comparison with a standard (e.g., the rate
for the entire province). SMR values range from zero to
infinity: 1.0 reflects no difference between the expected value
based on the standard population and that which was
observed in the study population; above 1.0 reflects higher-
than-expected values in the study population; and under 1.0
reflects lower-than-expected values. Thus, an SMR of 2.0
reflects mortality or morbidity twice as high as expected; 
an SMR of 0.5 reflects values half as high as expected.

Socioeconomic status
This describes a combination of social and economic factors
experienced by a person or population, such as education 
and income.

Statistically significant result
In this Atlas, a result considered statistically significant has a 
p-value of less than 0.05. Statistically significant results could
have happened purely by chance but the probability is very low.
Results that are not statistically significant may still be important,
but there is a higher probability that they occurred by chance.
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