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David L. Mowat, MBChB, MPH, FRCPC

Do you know someone with diabetes? Unfortunately, almost everyone who reads this report will
answer yes to that question. Diabetes is common; worse, rates are steadily increasing. In 2005, one

in ten adults in the Region of Peel had been diagnosed with diabetes; by 2025, that number is likely

to be one in six. We are particularly concerned in Peel because many of the growing number of new
Canadians have a greater susceptibility to diabetes. Our population is also aging and, as the prevalence
of diabetes increases steeply with age, this will increase the numbers of people affected.

Diabetes is a disease with serious consequences. It is a leading cause of vision loss, kidney failure, limb
amputations and cardiovascular disease. Providing health care to those affected will present a signifi-
cant challenge to our healthcare system.

Many Canadians live in low-density, car-dependent suburbs with poor provisions for active trans-
portation and public transit. This an increasing concern for public health departments because of the
growing body of research linking the built environment, physical activity, overweight and obesity,
diabetes and cardiovascular disease.

Understanding and dealing with chronic disease through collaboration with our partners in plan-
ning and engineering is the new frontier for Public Health. This report not only helps us understand
how our communities influence our health but will inform us in improving the overall health of
future generations.

This report, prepared with the help of leading researchers in the field, tells us much about diabetes
in Peel. Most of all, it shows us the importance of how we live and where we live in determining our
chances of enjoying a long, healthy life.

Please contact us if you need more information, or if you wish to comment on the report or its

implications.



Abdominal Obesity - The accumulation of

fat within the abdominal region as indicated

by a waist circumference > 102 cm (40 inches)
in men and > 88 cm (35 inches) in women!,
although thresholds can vary depending on
ethnoracial group. This pattern of obesity is
associated with an increased risk of diabetes and
cardiovascular disease.?

Access — In the context of this atlas, access
reflects geographic access to a resource.
Geographic access was measured in metres along
the road network from a grid of “origin points”
placed 150 metres apart across Peel region to
various “destination” resources such as grocery
stores, parks or doctor offices. The distance
measured for these grid points was subsequently
interpolated using Inverse Distance Weighting to
create a raster image displaying access levels to a
given resource for the entire study area.

Body Mass Index (BMI) — A method of measur-
ing total body mass which factors in a person’s
height and weight according to the equation:
BMI = weight (kg) / height (m)*. A BMI score
between 18.5 and 24.9 is considered healthiest
on average; 25 to 29.9 is considered overweight;
30 and over is considered obese. Lower cut-off
points are recommended for Asian populations
as markers of increased health risk.?

Brownfield - Undeveloped or previously devel-
oped sites located within the existing built-up
area that may be suitable for redevelopment.
These sites are usually, but not exclusively, former
industrial or commercial properties that may be
underutilized, derelict or vacant. Some brown-
field sites are contaminated and may require
extensive remediation prior to redevelopment.

Building setbacks - The horizontal setback
distance from a curb or property lot line to the
nearest part of a building on the lot. Minimum
building setbacks are often specified in municipal
zoning by-law.

Built environment - The term generally used
to refer to the man-made or modified physical
context in which people live, learn, work and
play, and includes features like roads, sidewalks,
buildings, parks, recreational and retail facilities.

Canadian Community Health Survey (CCHS)
The Canadian Community Health Survey is a
cross-sectional survey conducted by Statistics
Canada to collect information related to health
status, health care utilization and health determi-
nants of Canadians. This survey uses a complex
sample design that is intended to enable the
generation of reliable estimates at sub-provinicial
levels (health region or combination of health
regions). Prior to 2007, data collection occurred
every two years; since 2007, the survey has been
administered annually.

Cardiovascular Disease — Diseases affecting the
heart or blood vessels. This group of diseases
includes coronary artery disease, stroke,
peripheral vascular disease, hypertension,

heart failure, arteriosclerosis, arrhythmia and
congenital heart disease.

Census Tract (CT) - Areas created by Statistics
Canada to delineate neighborhood-like
communities. CTs are small, relatively stable
geographical areas located in metropolitan areas
that are as homogeneous as possible in terms of
socioeconomic characteristics, such as similar
economic status and living conditions.* There
were 205 CTs in Peel region in 2006 and their
total population ranged from 1,700 to 20,500
people, with an average of about 5,700 residents.

Choropleth (shaded) Map - 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.



Connectivity — Refers to how well-connected
road, pathway and sidewalk transportation net-
works are, considering all network users including
automobiles, public transit, bicycles and pedes-
trians. Barriers to connectivity include cul-de-sac
street designs with few direct travel routes, and
large arterial roadways and expressways with few
intersections or crossings. A common measure of
connectivity is ‘intersection density’ - the density
of street intersections in a given area measured

as the total number of 3-way or greater road
intersections per area unit (e.g., 57 intersections

per square km).

Density - A measure of a variable over an area
unit, such as the number of persons per square
kilometer. Density variables are often depicted on
choropleth maps. In contrast, dot density maps
are based on a different methodology which does
not apply standardization by area.

Diabetes Mellitus — Diabetes is a chronic
disorder characterized by elevations in blood
glucose (sugar) levels that can lead to a number
of long-term complications including blindness,
kidney disease, nerve damage, and heart and
circulatory problems. Diabetes includes

type 1 and 2 diabetes, and gestational diabetes.
Type 2 diabetes affects 90%-95% of all people
with diabetes.

Diabetes Prevalence - 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
Peel population aged 20 or older, in fiscal year
2007/2008 that had been diagnosed with diabe-
tes, based on the Ontario Diabetes Database (see
ODD definition below).

Dot Density Map - A type of statistical or
thematic map depicting count or frequency attri-
butes using dots, such as total population shown
with one dot representing 500 people. In these
maps, dots are usually placed randomly within
an area (such as a census tract) and can represent
one or multiple cases of a given variable.

Food Desert — An area where there is little or no
access to healthy, affordable foods. Food deserts
are of greatest concern in areas with a large
proportion of socially or economically disadvan-
taged residents who may be more reliant on their
residential areas for food shopping (e.g., because
of limited access to private vehicles).

Food Environment — The food choices avail-
able to individuals in various settings of daily
life, as well as the messages that encourage or
discourage these choices from other individuals,
institutions and media. The food environment

is multidimensional and includes the following
domains: the organizational food environment
(e.g., school, work, home); the consumer envi-
ronment (i.e., availability, quality and price of
foods in stores and eating places); the community
or local food environment (i.e., availability of
and access to retail food stores and restaurants in
communities); and the information environment
(i.e., media and advertising).’

Geographic Information Systems (GIS) - A
computer-enabled set of analytical methods,
software and database tools that allow storage,
manipulation, analysis and mapping of geo-
graphic attributes.

Glucose — 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.

Greater Toronto Area (GTA) — The GTA con-
sists of the regional municipalities of Durham,
Halton, Peel, York, and the City of Toronto.

Hypertension - High blood pressure.

Infill - Development of new buildings or com-
munity facilities on vacant or underutilized land
parcels within existing built-up areas.



Interpolated Grid Map - A type of statistical or
thematic map depicting values of a numeric vari-
able through shading of small grid cells covering
the whole study area. There are usually only a
number of points where true values of the attri-
bute are known while values in the rest of the grid
cells are interpolated from these known points.

Insulin Resistance — A state in which the

body’s tissues are unable to respond normally

to circulating levels of the hormone insulin.

This condition can occur many years before the
onset of diabetes and may be associated with
other abnormalities, such as high blood pressure,
cholesterol problems, and cardiovascular disease.
If the pancreas fails to make sufficient amounts
of insulin to overcome its resistance, then blood
glucose levels can rise, leading to elevated glucose
levels and ultimately to type 2 diabetes.

Land-use Mix — Refers to the mixing of
various land uses, including residential, retail,
workplace and institutional, in relatively close
proximity to each other within the same area or
neighbourhood.

Manhattan Distance — A method of measuring
a distance between two points in an area. This
method is based on applying straight lines and
right angles along horizontal and vertical path
elements. It is a simplified method suitable for
measuring distances along grid-based streets in
urban areas.

Mean - The sum of the values in a sample
divided by the number of values (also known as
the average).

Network Analysis — A spatial method of
calculating travel distance (or time) from one
location to another along a pre-defined network,
such as a road network. In this atlas, network
analysis was used to calculate travel distances
from a grid of origin points placed 150 metres
apart across Peel to various resource destinations
such as grocery stores or parks (see Access
definition for more information).

Ontario Diabetes Database (ODD) — A
population-based disease registry constructed
using a validated algorithm based on hospitaliza-
tions and physician visits to identify individuals
with physician-diagnosed diabetes mellitus in
Ontario.®

Peel Health Data Zones (PHDZ) - Peel Health
Data Zones are defined geographic areas

within Peel which are smaller than the lower-tier
municipalities of Mississauga, Brampton and
Caledon. These data zones use census tracts

as building blocks, and where possible, respect
natural and man-made boundaries such as rivers,
highways and municipal boundaries. In total,
there are 15 data zones in Peel. Each of the 15
PHDZs was created to be relatively homogeneous
with respect to health, socioeconomic and socio-
demographic factors.”

Proportional Symbol Map - A type of statistical
or thematic map depicting a numeric variable
using shapes, most commonly circles, which

are scaled in size according to the value of the
depicted variable.

Rate Ratio - The ratio of two rates, i.e., the ratio
of the probability of an event (e.g., developing

a disease) occurring in one group of people
compared with the probability of the same event
in another group of people.

Recent Immigrant — People (excluding institu-
tional residents) who obtained landed immigrant
status between 1996 and 2006 (as defined by the
2006 Canada Census).

Region of Peel — Located directly west of
Toronto and York regions, the Region of Peel
includes the City of Mississauga, the City of
Brampton and the Town of Caledon. The Region
of Peel covers an area of 1,242 square kilometres
and has a population of 1,159,405, based on the
2006 Canada Census.



Socioeconomic Status (SES) - This term
describes a combination of social and economic
factors experienced by a person or population,
such as education and income. The term ‘status’
refers to the position an individual or group
holds in a society’s socioeconomic hierarchy.

Statistically Significant (result) — In this atlas,

a result was considered statistically significant

if it had a p-value of less than 0.05. Statistically
significant results could have happened purely

by chance but the probability is very low: chance
findings are expected to occur less than five times
if the study or analysis was repeated 100 times.
Results that are not statistically significant may
still be important, but there is a higher probabil-
ity that they happened by chance.

Visible Minority - In this atlas, data on self-
reported visible minority status came from the
2006 Canada Census. The census refers to visible
minorities using the Employment Equity Act
definition as “persons, other than Aboriginal
peoples, who are non-Caucasian in race or non-
white in colour”

(1) Lau DCW, Douketis JD, Morrison KM,
Hramiak IM, Sharma AM, Ur E, for mem-
bers of the Obesity Canada Clinical Practice
Guidelines Expert Panel. 2006 Canadian
clinical practice guidelines on the manage-
ment and prevention of obesity in adults
and children [summary]. CMAJ. 2007;176(8
suppl):S1-13

(2) Alberti KG, Zimmet P, Shaw J, for the IDF
Epidemiology Task Force Consensus Group.
The metabolic syndrome — A new worldwide
definition. Lancet. 2005;366:1059-1062.

(3) Chiu M, Shah BR, Austin PC, Tu JV, Manuel
DG. Deriving ethnic-specific BMI cutoff
points for assessing diabetes risk. Diabetes
Care. 2011:34:1741-1748

(4) Statistics Canada. 2006 Census Dictionary.
2010. Ottawa, ON.

(5) Glanz K, Sallis JF, Saelens BE, Frank LD.
Healthy nutrition environments: Concepts
and measures. Am ] Health Promot.
2005;19(5):330-333.

(6) Hux JE, Ivis F, Flintoft V, Bica A. Diabetes in
Ontario: determination of prevalence and in-
cidence using a validated administrative data
algorithm. Diabetes Care. 2002;25:512-516.

(7) Drackley A, Newbold BK, Taylor C. A
Mixed-Methods Approach to Defining
Socially Based Spatial Boundaries in the
Region of Peel. April 2010.
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Maps are the main visual representation of spatial
patterns of data and analyses covered in this atlas.
Several types of general reference and thematic
maps in this atlas may require some explanation
in order to help readers interpret them correctly.

These maps show where various elements

are located within the study area (e.g., streets,
grocery stores or land use categories). When
reading a general reference map, one should keep
in mind that symbols are only representing real
features on the ground; they may be exaggerated
in size or may follow a simplified outline of the
real feature. Also, a single symbol may represent
several objects simultaneously.

Example of a road network map

E International Airport

m—— Highway [2010]
—— Major Road [2010]

@ Municipal Boundary

.. Industrial Area

S
e

(NI
% ‘.\@%l,

.‘o%'@,
S sy

Example of a land use map
T bV )

\

Main land use categories

Residential Area
I Employment -
Commercial & Office

Employment -
Industrial & Other

Mixed-Use

Park or Recreational
Area

Rural Area
Undeveloped Area
Other

[ Toronto Pearson
International Airport
Operating Area

Locations of
supermarkets/grocery
stores

ajor
strial

® Supermarket
were visible in east, northeast Grocery Store

ek Residential Area

Other Land Use

Caledon.

\

Thematic maps are the main way in which
spatial patterns of variables (e.g., average annual
household income, distribution of population)
are displayed in this atlas. Thematic maps can be
used to examine the magnitude of a variable or
variables in different geographic locations and to
compare spatial patterns of attributes across the
study area or at various points in time.

There are four types of thematic maps in this
atlas:

« Dot density maps

o Choropleth (shaded) maps
« Interpolated grid maps

o Graduated symbol maps

Dot density maps usually display counts with
each dot representing a specific value. In the
example below, each dot represents 500 people.
Dot density maps allow the reader to identify
areas with higher or lower concentrations of the
depicted variable. For example, in areas with a
higher population density, dots are more numer-
ous and appear closer together; lower population
density is indicated when dots are less clustered
and more spread out. Dot density maps are very
useful in identifying areas which may be in need
of some type of intervention. For example, based
on a dot density map showing numbers of people

| v |



with diabetes in a given area, a health services
planner could propose potential locations for
new diabetes programs or outreach clinics.

Example of a dot density map

2e% 1 Dot represents
®e° 500 people
International Airport

—— Freeway or Highway
— Major or Regional Road
@S Municipal Boundary
Industrial Area

Census Tract Boundary

Choropleth maps (also known as shaded maps)
use different shades or colours to depict data
values. Each colour generally represents a range
of values, as shown in the map legend. A typical
choropleth map depicts higher values of the de-
picted variable in darker shades/colours. Shaded
maps usually represent rate or ratio variables
rather than raw counts or amounts.

Example of a choropleth (shaded) map

Population per residential* sq. km

33 -1,000

1,001 - 2,500

2,501 - 5,000
[l 5,001 - 10,000
Il 10,001 - 27,947

rtheast
roughout

Example of a two-variable choropleth map

Diabetes
Rate-ratio*

=120 HicH DiAS I

0.81-1.19

<os0 [}

879 2,000 5,000 13,213

Avg distance (m) to
nearest DEP

This type of map depicts the spatial relationship
between values of two variables using several
colours and highlights areas of Peel which have
the highest and the lowest values of each of the
two variables. Each colour represents a specific
combination of values of the two variables.

In the above example, the legend displays

two variables: the variable along the Y-axis is
the diabetes rate-ratio (a ratio that compares
diabetes rates in each Peel census tract to the
overall rate in the Greater Toronto Area or
GTA), while the variable along the X-axis is

the average distance to the nearest diabetes
education program (DEP). When examining
the legend horizontally, the three red-shaded
squares along the top row represent areas with
the highest diabetes rate-ratios (=1.2, which
denotes census tracts with diabetes rates at least
20 per cent higher than the overall GTA rate).
The three blue-shaded squares along the bottom
row represent areas with the lowest diabetes
rate-ratios of 0.79 or lower (which denotes
census tracts with diabetes rates at least 20

per cent below the GTA rate). Squares shaded
in a single grey colour along the middle row
represent areas with medium-level diabetes rate-
ratios (0.8 - 1.19). When examining the legend
vertically, the three squares along the left column
represent areas with the shortest distances to
the nearest DEP (879 — 2,000 metres), while the
right column represents areas with the longest



distances (5,000 — 13,213 metres). In this kind of
map, the most desirable conditions are depicted
by the darkest blue shade (in the above legend,
this is the square in the bottom left corner). In
the above example, areas shaded in the darkest
blue indicate the combination of the lowest
diabetes rate-ratios and the shortest range of
distances to the nearest DEP. The opposite holds
true for areas shaded in the darkest red (in the
above legend, this is the square in the top right
corner). These areas have the combination of the
highest diabetes rate-ratios and longest range of
travel distances to a DEP.

Interpolated grid maps can depict counts as well
as rates and ratios. In locations where values of
the depicted variable are not known, the values
are interpolated based on known data points
from other locations. This can be done using
various methods. Inverse Distance Weighting
was the method chosen for this atlas in order to
create a raster image displaying access levels to

a given resource for the entire study area. In this
atlas, we used a grid of “origin” points placed 150
metres apart across Peel to various “destination”
points in order to evaluate geographic access to
various resources such as grocery stores, parks or
doctors’ offices. Access was measured in metres
along the road network. On a typical interpolated
grid map, darker shades represent longer distanc-
es to resources while lighter colours represent
shorter distances.

Example of an interpolated grid map

Modelled distance (m)
to nearest supermarket/
grocery store

13-1,000

1,001 - 2,000
[ 2,001 -5,000
Il 5,001 - 10,000
Il 10,001 - 29,209

ost parts

Graduated symbol maps depict rates or counts
by assigning a specific symbol size to a value or
a range of values of the depicted variable. Larger
symbols represent higher values. In this atlas,
graduated symbols appear as a layer of circles
representing one variable on top of a choropleth
layer representing another variable. By using
two different mapping techniques together, the
viewer is able to examine patterns of two differ-
ent variables on one map.

Example of a graduated symbol map, over-
laying a choropleth map

% South Asian
0.0-10.0

10.1-20.0

20.1-30.0

I 30.1-40.0

higher [l 40.1-77.3
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sidents Diabetes rate per

100 aged 20+

L o 47-87
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« The Diabetes Atlas for the Region of Peel
focuses on factors related to diabetes at the
neighbourhood level in Peel region, Ontario,
Canada.

« This chapter provides background information

about type 2 diabetes and related risk factors.
It also explores the reasons for choosing to
examine diabetes at the neighbourhood level
in Peel.

Peel region has a large and rapidly growing
population and very high levels of immigration
from areas of the world that are home to people

at high risk of diabetes. Peel is also geographically

diverse with many urban, suburban, rural and
industrial areas. However, the majority of Peel’s

residents make their home in sprawling suburban

developments located far from workplaces
and retail stores. This type of community
necessitates a heavy reliance on cars and thus

limits opportunities to walk, cycle or take public
transit. Together, these factors make Peel a highly
salient setting to examine relationships between
area-level factors, healthy living and diabetes. In
this chapter, the following topics - as they relate

to diabetes — are explored:

« Individual behaviours such as eating healthy
foods and being physically active are impor-
tant for maintaining a healthy body weight.

Being overweight or obese is related to higher

risk of diabetes. However, a growing body
of research shows that the neighbourhood
in which people live also has an important
influence on their health.

o The spatial arrangement of neighbourhood
streets, sidewalks, stores, services and work-
places influences people’s opportunities to
access healthy foods and be physically active
on a daily basis. These two things play impor-
tant roles in the risk of obesity and diabetes.

Residents who live in areas far from shops and
services, workplaces, schools or parks must rely
on cars to get around. This discourages daily

physical activity, such as walking for errands,
and thus promotes obesity and diabetes.

In this chapter and throughout this atlas,
census tracts are used as proxies of neighbour-
hoods. Census tracts are neighbourhood-like
communities that are small enough to be
homogenous in terms of socioeconomic
characteristics and living conditions, but large
enough to examine unique local environments
and access to local resources. Census tracts are
referred to interchangeably as “census tracts”
and “neighbourhoods” throughout this report.

Spatial techniques provide the tools to create
maps, measure distances and visualize the
nature of spatial relationships between rates
of diabetes and various other factors. These
techniques are used extensively throughout
this atlas.

Peel region is comprised of three municipali-
ties: the cities of Brampton and Mississauga,
and the town of Caledon. In 2006, Peel was
divided into 205 census tracts, each ranging in
total population from 1,700 to 20,500 people,
with an average of 5,700 people.

Peel has a younger population, fewer people
living alone, more people who self-identify
as belonging to a visible minority and much
higher levels of immigration compared with
the Greater Toronto Area and Ontario.

Between 2001 and 2006, Peel experienced
the largest population growth (170,457 new
residents) within the Greater Toronto Area.
The majority of new residents settled in
newly-developed outlying areas of Brampton
and Mississauga.




o Peel has a growing rate of diabetes which is
already higher than in the province as a whole.

« Sprawling low-density neighbourhoods that
have become a growing trend in Peel during
recent decades make residents dependent on
cars and thus limit opportunities to incorpo-
rate physical activity (e.g., walking or cycling)
into daily routines.

o Large parcels of previously undeveloped land
in Peel are currently being developed at a
rapid rate. This presents a prime opportunity
to design neighbourhoods that better support
healthy eating and daily physical activity. There
is also a need to redevelop existing neighbour-
hoods in order to influence and mitigate some
of the environmental determinants of diabetes.

Around the world, an estimated 371 million
people are living with diabetes.' Due to an aging
population and increasing rates of obesity, the
number of people with diabetes is expected to
reach 439 million within the next 20 years.?
According to the World Health Organization,
obesity and physical inactivity, which are key
risk factors for diabetes, are among the greatest
health challenges in the 21st century.’

In 2013, an estimated 3.1 million Canadians
(8.6%) are living with diagnosed diabetes.* In
Ontario over the past two decades, the number

of people living with diabetes has increased
dramatically. Among adults, diabetes prevalence
rose by 69% (from 5.2% to 8.8%) between 1994/95
and 2004/05.° In 2010, nearly 1.2 million people
in Ontario (8.3% of the population) had been
diagnosed with diabetes.® This was higher than
the estimated national prevalence of 7.3% in the
same year. Furthermore, the prevalence of diabetes
increases with age. By age 65, about one in five
individuals will be diagnosed with this condition.
Projections indicate that by 2020, 4.2 million
Canadians (10.8%) will be living with diagnosed
diabetes’ (for more information on diabetes
prevalence and risk factors, see Chapter 2).

Diabetes is a chronic disease that affects the
body’s ability to produce or properly use insulin,
a hormone that regulates the amount of glucose
(sugar) in the blood. There are three basic forms
of diabetes: type 1, type 2 and gestational.

« Type 1 diabetes, which is often diagnosed in
children and young adults, occurs when the
body does not produce enough insulin. This
disease cannot be prevented and requires
treatment with insulin.

« Type 2 diabetes, which accounts for 90%-95%
of all cases of diagnosed diabetes, occurs when
the body cannot effectively use the insulin
it produces. Although increasingly seen in
children and young adults, type 2 diabetes is
most common in people aged 40 and older. It
is also strongly linked to excess body weight,
unhealthy diet and lack of physical activity.?

« Gestational diabetes occurs during pregnancy.
Although it usually resolves after delivery, it
is a strong risk factor for developing type 2
diabetes later in life.

Diabetes is a leading cause of blindness, kidney
disease and heart and circulatory problems.

In Ontario, people with diabetes account for
one-third of all heart attacks and strokes, one-
half of all people starting kidney dialysis and
two-thirds of all non-traumatic amputations.” '’
These complications place a very heavy burden
on Canada’s health care system, as well as on
individuals and their families." The direct and
indirect cost of diabetes in Ontario in 2010 was
estimated at $4.9 billion, but this cost could soar
to $7 billion by 2020.6

The obesity epidemic is one of the major causes
of the rising rates of diabetes. The likelihood of
developing diabetes is more than seven times
higher among individuals classified as obese
than among those with normal body weight.'?



Among people classified as overweight, the
likelihood of diabetes is three times higher (for
more details about how body weight and fat
distribution are measured, see Chapter 2).
Almost one in four Canadian adults is now obese
and more than one in three is overweight."> '

In 2007/2008, a similar proportion of Peel
residents aged 18 and older were classified as
overweight (36%) and 15% were obese."* Levels
of overweight and obesity among Peel’s youth
are similarly alarming, with 37% of male youths
and 27% of female youths in grades 7 to 12
classified as overweight or obese in 2011."* Over
the last 50 years, the typical North American (or
“Western”) lifestyle has increasingly included
sedentary behaviour and a diet high in calories
and processed foods.'® Lifestyle changes that
promote physical activity and weight loss can
delay or prevent the onset of type 2 diabetes by
nearly 60% in people who are at high risk for
developing this disease.'”'®

Risk factors for diabetes are not distributed
evenly across society.'® Socioeconomic status has
a well-established connection with health and
with behaviours that promote healthy lifestyles."”
Levels of income and education shape overall
living conditions and influence health-related
behaviours such as quality of diet (including

eating the recommended amount of fruits and
vegetables), levels of physical activity, tobacco
use and levels of obesity.">* In 1998/99, 21% of
people with diabetes reported low income com-
pared with only 13% of the general population."
Between 1994 and 2005, although diabetes
prevalence increased in almost all income
groups, the rise was greatest among low- and
lower-middle income Canadians.*® Two recently-
published atlases report a significantly greater
prevalence of diabetes among those living in
lower income neighbourhoods compared with
residents of more affluent areas®* (for more
details about how socioeconomic status relates
to diabetes, see Chapter 3).

Diabetes is also more common among certain
ethnocultural populations.’® Visible minorities,
such as those of African or Caribbean, Hispanic,
or South and East Asian descent, all have a
greater predisposition to diabetes than people of
European descent.?">** (For a definition of “visible
minority, see Appendix 1.A). Every year, Canada
receives thousands of newcomers from regions of
the world that are home to people at high risk for
diabetes. According to the 2006 Canadian census,
the largest proportion of recent immigrants
(58.3%) originated from Asia and the Middle
East.”® In 2005, recent immigrants to Ontario
from South Asia, Latin America, the Caribbean
and sub-Saharan Africa had significantly

higher rates of diabetes compared with long-term
Ontario residents.” In addition, Aboriginal
groups have among the highest rates of diabetes
in the world. In some Aboriginal communities,
diabetes prevalence among adults is 30% to 50%"
(for more information about ethnicity, immigra-
tion and diabetes, see Chapter 4).

The amount of time spent in sedentary behav-
iours, such as watching television, sitting at work,
driving, using the computer or playing video
games, is associated with a higher risk of obesity
and type 2 diabetes.** > The physical environ-
ment in which we live also influences our level
of activity. A lack of convenient and accessible



places where a person can be physically active
may discourage physical activity and promote
obesity. Residents of communities with easy
access to recreational facilities, such as trails,
parks and fitness centres, were more physically
active and had healthier body weights.””** While
engaging in physical activity for recreation or
exercise is important, utilitarian activity that is
part of everyday life, such as walking or biking
for errands, may play a stronger role at the popu-
lation level in promoting healthier body weights.
Modern suburban neighbourhoods are laid out
in a way that makes daily opportunities to walk,
cycle or take public transit inconvenient or even
unsafe. These types of spread-out or “sprawling”
communities are characterized by a large pro-
portion of low-density housing, long distances
between homes, stores and services, and a heavy
dependence on cars.” There is growing evidence
that adults and youth living in areas that are more
compact or “walkable” (with convenient access
by foot or bicycle to various local amenities and
recreational facilities) are more physically active
and have lower rates of obesity**** (for more
information about neighbourhood resources
relating to physical activity and diabetes, see
Chapters 5 and 6).

Major changes in food production, processing
and distribution patterns in North America and
around the world have resulted in an increased
amount of cheap and readily-available, calorie-
dense foods.*¢ Not surprisingly, according to
data from the most recent national survey of
Canadians’ eating habits, in 2004 the majority
of Canadians (59%) were consuming a diet

that required improvement, while fewer than
1% were consuming a diet classified as good
quality.’” Less healthy diets commonly include
too many highly-processed and nutrient-poor
“convenience” foods like salty snacks and sugar
sweetened beverages. Canadians of all income
levels are increasingly purchasing and consum-
ing such foods away from home.* The growing
number of neighbourhood stores selling sweets,
pizza and fast food may play a role in shaping
food choices.* People who live in neighbour-

hoods with better access to fast-food outlets and
worse access to stores selling fresh foods, such

as supermarkets and grocery stores, tend to

have less healthy diets, heavier body weights and
higher insulin resistance - all important risk fac-
tors for type 2 diabetes.**¢ (for more information
about access to healthy and unhealthy retail food
outlets and diabetes, see Chapter 7).

To date, there has been little research on how
neighbourhood environments and resources
associated with diet, physical activity and access
to health care relate to diabetes.*® The spatial
distribution of factors related to diabetes preven-
tion and control in Peel region is presented in
this atlas. These factors include: socioeconomic
status, immigration, ethnic composition, popula-
tion density, service density and dispersion, car
ownership, opportunities for physical activity,
access to healthy and unhealthy food, and access
to health care.

Diabetes rates in Peel region are among the high-
est in the province and are expected to continue
to rise. Between 1995/96 and 2004/05, diabetes
prevalence in Peel increased by more than 50%
from 5.9% to 9.2%.** Among both men and
women living in Peel, the age-adjusted diabetes
prevalence rate in 2004/05 was higher than that
for Ontario as a whole (9.7% among Peel men
vs. 8.8% among Ontario men, and 8.7% among
Peel women vs. 7.9% among Ontario women).*
At the same time, Peel received 213,000 new
immigrants between 1996 and 2006, many from
areas of the world that are home to people at
high risk for diabetes, such as South Asia and
the Caribbean.* Immigration is driving Peels
rapid and steady population growth. With over
1.1 million residents in 2006 and about 34,000
new residents every year, Peel is the second-
largest regional municipality in Ontario and the
second-fastest growing region in the Greater
Toronto Area (GTA).”*>' By the year 2031, the
population of Peel is expected to grow by 36% to
more than 1.5 million people.” Currently, many
Peel families make their home in low-density
housing developments that lack convenient



access — by active means (e.g., walking or cycling)
- to schools, workplaces and retail services. The
combination of a high proportion of residents
from populations at high risk of diabetes (e.g.,
recent immigrants and low-income groups) and

a diverse urban landscape, make Peel a highly
salient setting for exploring relationships between
the environment and the health and well-being of
local residents.

Peel provides an ideal setting to investigate
complex interactions between ethnically and
culturally diverse groups and their environment.

o In 2006, one half of Peel residents classified
themselves as being part of a visible minority.*
This is the highest percentage within the GTA
and is more than double that of Ontario.

« South Asian, Black and Chinese were the
most commonly reported visible minority
groups in Peel.”

» More than one quarter of Peel residents (27%)
spoke a language other than English or French
at home, compared with 15% of Ontario
residents.

+ Peel also has a growing proportion of ethnical-
ly-diverse residents who are non-immigrants
(residents born in Canada who classify
themselves as being part of a visible minority)
or long-term immigrants (residents who have
been in the country for longer than 10 years).

Over the past two decades, Peel has experienced
a very high population mobility rate fuelled
primarily by immigration. In 2006, nearly half
(49%) of Peel’s population were immigrants, the
second-highest percentage in the GTA. In this
group, more than one in five were recent im-
migrants who arrived in Canada after 2001, and
one in three arrived between 1991 and 2000.>°
More than half (51%) of immigrants were born
in Asia and 27% were European-born.* Recent
immigrants typically have healthier body weights
and are generally in better health than long-term
immigrants or non-immigrants. However, this
effect generally fades over time as many im-
migrants adopt a Western energy-rich diet and

sedentary lifestyle. Certain ethnic groups, such as
those of South or Southeast Asian, African and
Caribbean descent — groups that are well repre-
sented in Peel — are also particularly susceptible
to diabetes and heart disease.?*>" %2 In addition,
some new immigrants to Peel settle in areas of
lower household income, another known risk
factor for diabetes.™

A small number of relatively walkable urban
areas exist in Peel region. The majority of
residents make their home in sprawling
suburban developments that have become a
growing trend in Peel over the past few decades.
Such developments are characterized by high
proportions of low-density housing that are often
located far from schools, workplaces and stores
and services. In these types of communities,
driving a car tends to be the most convenient
way of getting around because walking, cycling
or taking public transit is generally perceived

to be inconvenient, inefficient and sometimes
unsafe. Indeed, Peel is ranked as one of three
municipalities in Canada in which walking or
bicycling to work is least common.** In 2006,
only 6% of Peel households did not have a car
compared with 16% of households in the GTA.*

Because of the considerable diversity of Peel
region in terms of social and economic charac-
teristics, it is particularly fitting to examine social
determinants of health, such as immigration and
low income, and how they may affect rates of
diabetes in Peel’s rapidly developing and largely
suburban environment.

Neighbourhoods can be defined in various
ways and the concept means different things

to different people.' For the purpose of this
atlas, Statistics Canada’s census tracts have
been used as proxies for neighbourhoods.
These are small, relatively stable geographical
areas located in metropolitan areas that usually
have a population of 2,500 to 8,000 people.*



In Peel region in 2006, census tracts ranged in
total population from 1,700 to 20,500 people,
with an average of about 5,700 residents.

Census tract boundaries were created to
delineate neighbourhood-like communities

that are as homogeneous as possible in terms of
socioeconomic characteristics, such as similar
economic status and social living conditions.
They also follow natural and permanent physical
boundaries, such as rivers and major roads.*

Census tracts are good proxies of “naturally”
defined neighbourhoods when exploring the
effect of neighbourhoods on health.”” The
resulting neighbourhoods are small enough

to capture the rich heterogeneity of Peel, but
large enough to provide meaningful geographic
areas for analysis, reporting, and planning.

This neighbourhood size is also appropriate for
identifying local resources available to individu-
als near their homes which could contribute to
their health and behaviour. Too large an area
would provide an unrealistic view of what is
available to people within a convenient and
walkable distance.'® Too small an area would fail
to capture the richness of local resources that
may be scattered within a community.

For some analyses in this atlas, the census tracts
did not have sufficiently large populations to
provide reliable values. In such cases, a differ-
ent set of larger geographical areas, known as
Peel Health Data Zones (PHDZs), was used.
PHDZs were defined by the Region of Peel

in collaboration with McMaster University

(for an overview of how PHDZs were created,
please see Appendix 1.B - Peel Health Data
Zones). Each of the 15 PHDZs was created to be
relatively homogeneous with respect to health,
socioeconomic and sociodemographic factors.
The boundaries of PHDZs follow census tract
boundaries but may include more than one
census tract. Like census tracts, PHDZs bound-
aries generally respect natural and man-made
physical features.

The control of diabetes requires continuous
access to high-quality health care, preferably
from a multi-disciplinary team."¢ It also requires
a high degree of knowledge, as well as the ability
to self-regulate one’s diet, physical activity and
medications, and monitor blood sugar levels

on a regular basis. Eating a healthy, balanced
diet and being physically active are key aspects
of managing diabetes and are critical to the
prevention of diabetes.”® Although it may be
tempting to blame individual behaviours,

many environmental factors — those beyond
individual control - have likely played a key
role in the current epidemic of obesity and
diabetes. Recently, researchers have been paying
increasing attention to factors such as access to
stores selling healthy foods and opportunities
for physical activity — factors which are likely to
be of fundamental importance in the control of

the current obesity epidemic and its attendant
30, 32

consequences.




Incorporating physical activity into daily rou-
tines is a key strategy for improving fitness and
maintaining a healthy body weight. However, this
may be very difficult to accomplish in neighbour-
hoods without walkable destinations or with
poor access to public transit. Living in sprawling
low-density communities marked by a heavy
reliance on cars and lack of walkable destinations
is related to heavier body weights, lower levels

of physical activity and increased risk of certain
chronic conditions.* > Excessive reliance on
cars as the primary mode of transportation is
common for a large portion of Peel’s residents. In
2006, 84% of Peel residents aged 15 or older who
were in the workforce used a motor vehicle (such
as a car, truck or van) as their usual mode of
transportation to work; only 16% walked or took
public transit.”*® However, while owning a car may
reduce the probability of leading a more active
daily lifestyle, a lack of one in certain neighbour-
hoods can make it difficult for a person to access
healthy resources, such as stores selling fresh fruit
and vegetables — foods that are important in the
prevention and management of diabetes.'® Living
in communities with convenient access to stores
selling healthy foods (e.g., grocery stores and
supermarkets) plays an important role in main-
taining a healthy diet and body weight.?* 3¢

Many environmental factors can support or hin-
der active lifestyles and successful management
of diabetes. Among these factors, neighbour-
hood safety may play an important role. Areas
where crime is more prevalent are less desirable
places for physical activities, such as walking

or bicycling.'® Access to health services is also a
crucial factor in managing diabetes. In the case
of another current epidemic, that of tobacco-
related diseases, a combined approach involving
clinical preventive strategies (e.g., counselling,
patches, gums and cessation programs) together
with environmental and other policy changes
(e.g., smoking bans and high tobacco taxes) have
been successful in reducing population tobacco
use.** A mix of clinical, environmental and pub-
lic policy interventions is also likely needed in
the current fight against obesity and diabetes.'®

Spatial analytical and descriptive methods

were initially created for use in geography and
cartography.'* However, in recent decades,
these techniques have been increasingly used

in epidemiology and public health. Spatial
methods take into account the physical location
of areas, boundaries, people and services, as well
as types of land use and natural features. These
techniques provide the ability to create maps,
measure distances and travel times, and define
the extent and nature of spatial relationships.'

To generate this atlas, spatial methods were used
to examine relationships between the neigh-
bourhood prevalence of diabetes and various
factors that could influence the development
and management of this disease. The following
environmental factors were considered: car
ownership, population density, and density and
dispersion of commercial services. Resources for
healthy living, which included access to healthy
and unhealthy food, locations where people could
take part in physical activity and access to diabe-
tes-related health services, were also identified.

Spatial approaches empower health profession-
als, decision makers, community groups and
individuals with a new set of informative tools.'
However, caution must be used in order to avoid
stigmatization of a neighbourhood or area.

The benefits of using spatial approaches are
outlined below:

o Front-line health providers can learn more
about their patients/clients and the environ-
ments they live in.

o Local residents can learn to identify environ-
mental contributors to their health conditions
and where to look for appropriate care.

« Health service planners and policy makers can
use spatial information to assess population
health patterns and the effectiveness of existing
levels of service provision within and across
municipal boundaries. They can also use this
information to design new programs to address
unmet service needs in the most optimal way
given available budgets and other constraints.



« Community groups and individuals can
employ spatial knowledge in their advocacy,
fundraising efforts and promotion of healthy
living behaviours.

Spatial approaches are rapidly becoming an
essential part of health research.”® This atlas

was produced using geographic information
system (GIS) tools that allow spatial exploration
and interpretation of findings. Such techniques
provided an opportunity to develop a unique per-
spective about diabetes in Peel, which includes
new data and observations about important
social, environmental and behavioural factors.

By themselves, spatial analyses do not provide
information about the actual behaviour of
populations and/or individuals, including the
foods people eat, the amount of physical activ-
ity they undertake or how frequently they use
health care services.”” They also do not provide
information about non-spatial barriers, such as
the appropriateness or acceptability of services,
hours of operation, languages spoken, ability
to get time off work or to obtain child care, the
cost of medications or devices, or the cost of
buying healthy foods. Spatial approaches also
involve a heavy reliance on secondary data
sources, some of which may be outdated, inac-
curate or incomplete.'®

Despite these limitations, spatial approaches are
an excellent starting point for understanding
availability and accessibility of neighbourhood
resources and environments.'® For example, the
appropriateness of activities at a community
centre is secondary to whether a neighbour-
hood has access to a community centre at all.

In this atlas, spatial methods have been used to
address these kinds of fundamental issues as a
starting point for further research. Additional
research about appropriateness, acceptability,
affordability and actual use will be essential to
knowing whether and how neighbourhoods and
the resources they contain can be modified to
improve residents’ health.

Exhibit 1.1 Peel region, within the Greater
Toronto Area (GTA), 2006

Exhibit 1.2 Demographic and social character-
istics of Peel region, Greater Toronto Area (GTA)
and Ontario, 2006

Exhibit 1.3 Local Health Integration Networks
(LHINS), in Peel region and Greater Toronto
Area (GTA), 2010

Exhibit 1.4 Major and regional roads, provin-
cial highways and freeways [2010], and census
tracts [2006], in Peel region

Exhibit 1.5 Peel Health Data Zones (PHDZs)
[2010], in Peel region

Exhibit 1.6 Municipal electoral wards [2010], in
Peel region

Exhibit 1.7 Federal electoral districts [2006], in
Peel region

Exhibit 1.8 Designations of geographic areas
within Mississauga, Brampton and Caledon,
[2011]

Exhibit 1.9 Distribution of the total population
[2006], in Peel region

Exhibit 1.10 Total population per residential*
area (persons per sq km), by census tract [2006],
in Peel region

Exhibit 1.11 Change in the total population
(number of persons) from 1996 to 2006, by
census tract [1996], in Peel region

Exhibit 1.12 Change in the total population
(number of persons) from 2001 to 2006, by
census tract [2006], in Peel region

Exhibit 1.13 Population aged 0 to 19, as a per
cent of the total population, by census tract
[2006], in Peel region

Exhibit 1.14 Population aged 20 to 44, as a

per cent of the total population, by census tract
[2006], in Peel region

Exhibit 1.15 Population aged 45 to 64, as a
per cent of the total population, by census tract
[2006], in Peel region

Exhibit 1.16 Population aged 65 and older, as a
per cent of the total population, by census tract
[2006], in Peel region
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[ Exhibit 1.2. Demographic and social characteristics of Peel region, Greater Toronto Area )
(GTA) and Ontario, 2006

. v

Sociodemographic composition  Peel Mississauga Brampton Caledon To%éiii%iea Ontario
Demographics (%)
Total population 1,159,405 668,549 433,806 57,050 5,520,643 12,028,895
Age under 19 years 28.4 27.3 30.0 29.4 25.3 25.3
Age 65 years and older 9.0 9.8 7.8 9.0 12.0 12.9
Household Composition and Tenure
Living alone, total population 4.6 53 3.6 3.6 8.1 9.2
Seniors (age 65 years and 15.6 16.8 13.4 14.8 22.8 25.7
older) living alone
Lone parent families 15.3 16.1 15.2 10.6 16.8 15.8
One year population mobility** 14.3 13.6 16.3 7.6 14.0 13.4
Rented dwellings (%) 21.9 25.0 18.5 8.5 315 28.8
Immigration and Ethnocultural Characteristics (%)
No knowledge of English/French 3.7 3.6 43 0.7 3.9 2.2
Recent immigrants 18.5 20.2 17.9 1.9 15.0 8.7
(within 10 years)
Immigrants™* 48.6 51.6 47.8 20.8 43.8 28.3
Visible minority** 50.0 49.0 57.0 7.2 40.5 22.8
Socioeconomic Status
Median afLe*r-tax household (§) 62,181 61,083 62,470 73,857 57,807 52,177
income a
Prevalence of low income after 11.0 121 10.3 3.5 13.8 11.1
tax (% of individuals) a ~
Unemployment rate (%)? 6.4 6.5 6.6 41 6.6 6.4
Not in labour force** (%)? 28.4 29.2 27.5 25.3 31.6 32.9
Less than high school 12.3 10.2 15.7 10.7 11.6 13.6
education (%)®
With a university degree (%)® 28.6 33.8 21.4 21.2 32.8 26.0

*  The Greater Toronto Area (GTA) consists of the regional municipalities of Durham, Halton, Peel and York, and the City of Toronto.

**  For a definition of these terms, refer to Appendix 1.A of this chapter.

*** Exact median after-tax household income for the GTA is not available from Statistics Canada’s Community Profiles feature. Therefore, this value is estimated.
Values for all other areas are obtained directly from Statistics Canada’s Community Profile feature for Peel region.

a  Refers to population aged 15 years and older.
b Refers to population aged 25 to 64 years.
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4 Exhibit 1.4. Major and regional roads, provincial highways and freeways [2010], and census )
P
tracts [2006], in Peel region

E International Airport

Freeway or Highway

— Major or Regional Road

@S Municipal Boundary
... Industrial Area

:] Census Tracts (n = 205)

A

0 25 Vi 5 ntre ’
CIN N0 4S,
QR
LI 2L oo
Findings: - %% % s L2 o
o g]eics)gg,tgiils.was divided into 205 @é 4

e Census tracts are small and relatively stable
areas representing neighbourhood-like communities
with an average population of about 5,700 in Peel
region. Their boundaries were created by Statistics
Canada for census taking within large urban centres.

¢ In 2010, seven provincial freeways and two major highways traversed Peel region.

® The Toronto Pearson International Airport and surrounding industrial lands occupied a large portion
\_ of east-central Peel. There were very few private dwellings in this area. Y,

|13 ]



4 Exhibit 1.5. Peel Health Data Zones (PHDZs) [2010], in Peel region N

|I| International Airport

Freeway or Highway

— Major or Regional Road
@S Municipal Boundary
... Industrial Area

Peel Health Data
Zones (n = 15)

Findings:

¢ In 2010, there were 15 Peel
Health Data Zones (PHDZs) in
Peel region. PHDZs were created
to be relatively homogenous in terms
of health and socioeconomic factors.
PHDZ boundaries are contiguous with
2006 census tract boundaries.

e In 2006, PHDZs ranged in population* from:
Mississauga (n=8): 62,900 — 104,100 (people per PHDZ)
Brampton (n=5): 73,600 — 106,000
Caledon (n=2): 22,700 — 34,300 (*Population numbers are rounded to the nearest ‘00)

e PHDZs are used in several chapters to display data that are not available at the census tract level.

- J




4 Exhibit 1.6. Municipal electoral wards [2010], in Peel region N

E International Airport

Freeway or Highway

— Major or Regional Road
@S Municipal Boundary

... Industrial Area

Municipal Electoral
Wards (n = 26)

Findings:

e This exhibit displays local political
wards for the period 2010-2014.

e There are five wards in Caledon, 10 in Brampton R
and 11 in Mississauga. Ward identification numbers are L/
unique within each municipality.

e Ward and federal electoral district boundaries did not always align with each other, nor did they
align with census tract, PHDZ or LHIN boundaries, adding to the challenges of inter-sectoral and
municipal/regional/provincial/federal co-operative efforts.

- J
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4 Exhibit 1.7. Federal electoral districts [2006], in Peel region N

\_

C.A L E D O

Dufferin-Caledon

E International Airport

Freeway or Highway

— Major or Regional Road
@S Municipal Boundary
... Industrial Area

Federal Electoral
Districts (n = 9)

M 3 MisSsissauga
-/Mississaugas * East: |

W\‘Brampton South, -CoBkS\QIIe

S MlSSlssauga% .
é‘”,? City/Centre %o .
(o4 p (%)

0 25 5 km




4 Exhibit 1.8. Designations of geographic areas within Mississauga, Brampton and Caledon )
[2011]

N )

E International Airport

Freeway or Highway

— Major or Regional Road
@S Municipal Boundary
... Industrial Area

Census Tract Boundary

Findings:

® This map shows the names of geographic
areas within the municipalities of Mississauga,
Brampton and Caledon.

® These geographic designations are used throughout
the atlas when referring to different areas within Peel
region and its constituent municipalities.

N J
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(" Exhibit 1.9. Distribution of the total population [2006], in Peel region

Findings:
® In 2006, the population within
most residential areas of Mississauga
and Brampton was relatively evenly
distributed.

e Caledon and outlying (northwest, north and east) areas \\
of Brampton were more sparsely populated.

e Large industrial areas were scattered throughout Brampton
and Mississauga, particularly in south and east Brampton,
and northeast Mississauga.

-

e ,°, 1Dotrepresents

“®e® 500 people
International Airport

Freeway or Highway
—— Major or Regional Road
@ Municipal Boundary
Industrial Area

Census Tract Boundary




(" Exhibit 1.10. Total population per residential* area (persons per sq. km), by census tract [2006],\
in Peel region

SN |I| International Airport

............ Freeway or Highway

4 SRR LA ! —— Major or Regional Road

....... @S Municipal Boundary
} ... Industrial Area
LN e ’F Census Tract Boundary

Findings:

e This map of population density
shows an extremely high level of
variation in Peel’s population per
residential* square kilometer; in 2006,
this ranged from 33 to nearly 28,000 people.

Population per residential* sq. km

33-1,000
1,001 - 2,500
[ 2,501 - 5,000
I 5,001 - 10,000
Il 10,001 - 27,947
*Residential area was defined by excluding

. ) all uninhabitable land uses, such as industrial,
e Caledon and outlying areas of Brampton had relatively parks, conservation areas and institutional,

low population density, anql retaining 'inhabitable land uses, such as
Qesuienhal, mixed-use, commercial and ruralj

e Population densities were highest around
Mississauga City Centre, in northwest and northeast
Mississauga, and in various areas scattered throughout
central, north and southwest Brampton.

|19 |



4 Exhibit 1.11. Change in the total population (number of persons) from 1996 to 2006, by N
census tract [1996], in Peel region

/

|1| International Airport

Freeway or Highway

— Major or Regional Road
@S Municipal Boundary
SRR ... Industrial Area

’F Census Tract Boundary

Findings:

® Between 1996 and 2006, Peel
region experienced a dramatic
population growth of 36% (306,879
new residents). One census tract
received nearly 80,000 new residents.

Population change, 1996 to 2006

-1,089 - -250
* The largest increases in population occurred in most -249-0
outlying areas of Brampton and in north, west and 1-250
northwest Mississauga. Most parts of Caledon experienced 251 — 1,000
a more moderate population growth. B 1,001 - 2,500

e Core areas of Mississauga and Brampton experienced either I 2,501 -10,000
no increase in population growth or a slight decrease. \- 10,001 - 79,370

-
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4 Exhibit 1.12. Change in the total population (number of persons) from 2001 to 2006, by N
census tract [2006], in Peel region

|I| International Airport

Freeway or Highway

""""""" — Major or Regional Road

U @» Municipal Boundary
... Industrial Area

Census Tract Boundary

Findings:

® Between 2001 and 2006,
Peel region had the highest
number of new residents (170,457)
and the second highest growth rate
(17.2%) in the Greater Toronto Area.

. /- o) \
\/ \ ' % (Population change, 2001 to 2006

® The largest increases in total population occurred in CAY -710 = -250
east Caledon (near Bolton), the east, northeast and 2490
northwest areas of Brampton, and north and west
Mississauga. Brampton accounted for the largest portion 1-250
(64%) of the total population growth in Peel in this time period. 251-1,000

[ 1,001 -2,500

® Many areas of Caledon and inner areas of Mississauga and Brampton I 2,501 - 10,000
experienced either no increase or a slight decrease in population. B 10,001 - 19,808

N \ /




Exhibit 1.13. Population aged 0 to 19, as a per cent of the total population, by census )
tract [2006], in Peel region

/ N\

c A L I§D§
N\
\@ /

Mayfield w/wg/

o N /k S |I| International Airport

.. 2o a Freeway or Highway

— Major or Regional Road
@S Municipal Boundary

: ... Industrial Area

Saoas F7= Census Tract Boundary

Mi‘ssissaug %

N/

City/Centre

% aged 0 to 19

Findings:
. . . 16.8 - 23.7
® In 2006, census tracts with the highest proportions 238264
of children and youth aged 0 to 19 were located ‘ ’
predominantly near the Bolton area in Caledon, in I 26.5-29.0
outlying areas of Brampton, and in north and Bl 29.1-313
northwest Mississauga. Bl 31.4-363

- N J
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(" Exhibit 1.14. Population aged 20 to 44, as a per cent of the total population, by census )
tract [2006], in Peel region

of [/ o K 5 00008 m International Airport

Freeway or Highway

—— Major or Regional Road
@S Municipal Boundary

- .. Industrial Area
’F Census Tract Boundary

0 25 5km X Z
I ——

Findings: \

e |n 2006, the distribution of
younger adults aged 20 to 44
years was similar to the distribution \
of children and youth aged 0 to 19
(Exhibit 1.13). This pattern likely represents
younger parents and their children occupying

% aged 20 to 44

the same household. 264-33.6
. . . 33.7-35.9

e Census tracts with the highest proportions of adults aged
20 to 44 years were found in east Caledon (near Bolton), I 36.0-383
in outlying areas of Brampton, and in north, central and B 38.4-404
west Mississauga. Il 405-517

- \ J
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Exhibit 1.15. Population aged 45 to 64, as a per cent of the total population, by census
tract [2006], in Peel region

Orangeville
Q

5&\

2

\\//

M ANS S E International Airport

sosaoac Freeway or Highway

— Major or Regional Road

@S Municipal Boundary
... Industrial Area

’F Census Tract Boundary

Findings:

¢ In 2006, areas with the highest
proportions of adults aged 45 to 64
years were found throughout most of
Caledon, central and west areas of
Brampton, and in the south, east, and
central-west regions of Mississauga.

% aged 45 to 64

e East Caledon (near Bolton) and outlying areas of Brampton 14.2-214
and Mississauga had the lowest proportion of adults aged 21.5-24.2
45 to 64 years. These areas roughly corresponded with [ 243-26.8
areas that had relatively high proportions of younger B 269-29.7
people (children and youth aged 0 to 19, and adults Bl 258-355

aged 20 to 44; Exhibits 1.13 and 1.14). \
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Exhibit 1.16. Population aged 65 and older, as a per cent of the total population, by census

tract [2006], in Peel region

\

()
Nayfield W ' NG
u 7

X SN

ssi

W
4, City,

Findings:

® In 2006, the highest proportions of adults
aged 65 years and older were found throughout
most of Caledon, in south-central and west Brampton,
and south, southeast and east Mississauga.

e This pattern was similar to the distribution of adults
aged 45 to 64 years (Exhibit 1.15) and may represent
multi-generational households.

|I| International Airport

Freeway or Highway

— Major or Regional Road

@S Municipal Boundary
... Industrial Area

’F Census Tract Boundary

\

% aged 65+

2.8-538

59-7.8
[ 79-102
B 103-133
Bl 134-240

J
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Between 1996 and 2006, Peel region experienced
significant population growth driven primarily
by immigration. Most of this rapid population
increase occurred in the outlying and recently
developed suburban areas of Brampton and
Mississauga. During the same time period, many
older and more centrally located neighbourhoods
within these municipalities experienced a popula-
tion decline. In areas where the total population
decreased, the dominant demographic group was
persons aged 45 and older - many of whom may
be “empty-nesters” and seniors living as couples,
alone or in multi-generational households. This
trend may explain the declining population in
these areas over time. Conversely, the dominant
demographic groups in many rapidly expanding
suburban areas of Brampton and Mississauga
were adults aged 20 to 44 years and children and
youth under 20 years of age. Many of the recently
constructed suburban developments in these areas
provide affordable housing options for young
families, thus contributing to their rapid growth.

Diabetes is a rapidly increasing health concern
that disproportionately affects ethno-racial
groups of non-European heritage, recent immi-
grants and low-income populations — groups that
are well represented in Peel region. The growing
rate of obesity is a major contributor to the
recent rise in diabetes. Our society has become
increasingly sedentary and has abundant access
to calorie-dense, highly-processed foods.

There is growing evidence that neighbourhood
environments and resources are important for
providing access to both healthy and unhealthy
foods, opportunities for physical activity, and
community-based health services, all of which
play a role in the risk of obesity and diabetes.
The spatial arrangement of streets, sidewalks,
stores, services and workplaces shapes peoples’
opportunities to access healthy foods and to

be physically active on a daily basis. Sprawling
low-density communities that have become a
growing trend in Peel during recent decades
make residents dependent on cars and thus limit
opportunities to incorporate physical activity
(e.g., walking or cycling) into daily routines. The
high rates of greenfield development in Peel, as
well as the need to redevelop existing neighbour-
hoods to make them more supportive of healthy
eating and daily physical activity, provide a prime
opportunity to influence and mitigate some of
the environmental determinants of diabetes.

This atlas makes extensive use of spatial methods
for locating and visualizing neighbourhood
environments, resources and rates of diabetes

in relation to each other in space. Census tracts
(2006) were used as proxies of neighbourhoods
to examine these relationships within Peel, a
region with a highly diverse and rapidly grow-
ing population, diverse resources and a largely
suburban environment.

» Boundaries of 2006 Statistics Canada census
divisions, census subdivisions (municipalities)
and census tracts were obtained from Statistics
Canada. Demographic, socioeconomic,
language, immigration and visible minority
data were obtained from the 2006 Canadian
census using standard definitions created by
Statistics Canada.

« Boundaries of Local Health Integration
Networks (LHINs) were obtained from the
Ministry of Health and Long-Term Care.

» Boundaries of local political wards and federal
electoral districts were provided by the Region
of Peel (Integrated Planning).

o Peel Health Data Zone (PHDZ) boundaries
were provided by Region of Peel (Public
Health).

| 26 |



« Data on highways and major roads within
Peel region and surrounding areas, location of
regional nodes, rural service centres and other
settlement areas were provided by the Region
of Peel (Integrated Planning).

« Municipal Property Assessment Corporation
(MPAC) lot parcel data and other relevant gen-
eralized land use information were provided by
the Region of Peel (Integrated Planning).

The following definitions are derived directly from
the Statistics Canada 2006 Census dictionary.”

« Private households refer to a person or a group
of persons (other than foreign residents) who
occupy a private dwelling and who do not have
a usual place of residence elsewhere in Canada.

« An immigrant is defined as a person born out-
side of Canada who has been granted the right
to live in Canada permanently by immigration
authorities.

« Recent immigrants refers to persons who
gained immigrant status in the preceding
10-year period (i.e., between 1996 and 2006).

« One year population mobility refers to the per-
centage of persons who, on Census Day (May
16, 2006), were living at a different address than
the one in which they resided one year earlier.

« Not in labour force refers to persons who
were neither employed nor unemployed on
the day of the Census. This includes students,
homemakers, retirees and persons who could
not work because of a long-term illness or
disability.

o Visible minorities are defined as “persons, other
than Aboriginal persons, who are non-white
in race or colour;” in accordance with Canada’s
Employment Equity Act.

» Prevalence of low income after tax is defined as
the percentage of economic families or persons
not in economic families who spend 20% more
of their after-tax income than average on food,
shelter and clothing.

The distribution of the total population of

Peel region was displayed as a dot density map
with each dot representing 500 people (for a
description of map types used in this atlas, refer
to “How to Read the Maps” section, Page VIII).
To maintain confidentiality, dots were placed at
random locations within the residential portion
of each census tract and not in the actual loca-
tion of residential addresses. Population density
per square kilometre was shown on choropleth
(shaded) maps. This mapping technique was also
used to depict the change in total population
over time and to depict patterns of population
composition by age. The residential area used

to generate the dot density map was also used
as the denominator to calculate population
density per residential square kilometre. This
residential area was defined using Municipal
Property Assessment Corporation (MPAC) lot
parcel data. All lots with uninhabitable land
uses, such as industrial, conservation area, park,
government, institutional and unclassified, were
removed, leaving only potentially-inhabitable lots
that that could be home to Peel region residents.
Residential areas thus included both vacant and
occupied residential, mixed-use, rural and com-
mercial lots. Population density per residential
square kilometre within each census tract was
calculated as total population divided by the
residential area.

The Peel Health Data Zones (PHDZ) are con-
tiguous zones that use census tracts as a building
block and where plausible, respect natural and
man-made boundaries such as rivers, highways
and municipal boundaries (i.e., data zones are
entirely within municipalities).



The need for health status data to be reported at
areas of geography smaller than the municipal-
ity has surfaced numerous times over the past
several years in Peel. Data at smaller areas of
geography can be helpful in planning programs
and services.

In 2009, Peel Public Health commissioned a proj-
ect to develop a statistical method to delineate
neighbourhood-based “Data Zones” within the
region. The purpose of the project was to provide
a standard set of data zone boundaries to allow
for the geographic assessment of health status at a
level that balances individual privacy and analysis
for decision-making. The resulting data zones
were intended to be used to describe selected
health issues and outcomes across spatial areas
and to identify relationships between inequalities
in neighbourhoods and health disparities.

Specifically, PHDZ were developed to:

o Spatially describe selected health issues and
outcomes

o Analyze and report differences in health
outcomes between spatial areas

o Serve as a communications vehicle
o Assist with strategic planning
o Monitor relevant trends over time

The methods used to delineate PHDZ were
developed by Adam Drackley, K. Bruce Newbold
and Christian Taylor from McMaster University.
The content of this appendix was adapted from
their final report to the Region of Peel Health
Services.

Census tracts were used as the building blocks for
the data zones given the ease of data availability
at this scale. A broad set of census variables were
considered in the analysis.

Principal component analysis (PCA) with a
varimax orthogonal rotation was then used to
summarize variables and build indices using
SAS 9.2. The central idea of PCA is to reduce

the dimensionality of a data set that consists of

a large number of interrelated variables, while
retaining the variations present in the data set.®
In cases where two variables were highly cor-
related with each other (indicating that they are
likely measuring the same outcome), one variable
was removed from further consideration.

Overall, the first two factors explained approxi-
mately 65% of the variance, and appear to reflect
comparatively undesirable conditions defined

by the determinants of health literature. Two
major factors emerged from the PCA. The first
principal component, which explained 45% of
the variance, is labelled as “recent immigrants”
and includes the variables seemingly indicating

a high recent immigrant population, such as no
knowledge of either English or French, percent
unemployed, no high school, and low income.
The second component, which explained 20% of
the variance, was labelled as “low socioeconomic
status”. Principle component analysis reduced the
number of variables suspected to be likely indica-
tors of health or socioeconomic status from 21 to
11 variables (see Table 1 for variables retained).

Following the selection of variables used to
characterize and contextualize census tracts rela-
tive to health outcomes, GIS and spatial analysis
techniques were used to map and construct data
zones within the Region using the Getis-Ord
(Gi) statistic (1992).% The Gi statistic identifies
“hot-spots” or statistically significant clusters

of similar census tracts, providing a statisti-

cally robust definition of neighbourhoods. The
delineation of data zones was further facilitated
by a structured decision-tree approach, “ground-
truthing” with staff from Peel, and the overlay
of road and other physical landforms to ensure
appropriate representation.

For detailed discussion of the techniques used
to delineate PHDZ, please refer to the report en-
titled, A Mixed-Methods Approach to Defining
Socially-Based Spatial Boundaries in the Region
of Peel.”
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4 Table 1. Variables Retained in the Principal Component Analysis

J

N\

Factor

Definition

Housing

% Renters
% Owner households spending 30% or more of household income on major payments
% Households in need of major repairs

Socioeconomic

% Aged 20+ with no High School
% Unemployed (Prior to May 16, 2006)
% Low Income (Before tax, 2005)*

Sociodemographic

% No Knowledge of English or French
% Separated or Divorced
% Widowed

% Recent immigrants (Immigrated to Canada between 2001 and Census Day,
May 16, 2006) (Census, 2006)

% Lone Female Parent Family

* Although the measure of low income after tax could also be used and shows the re-distribution of income, before tax income is used in this analysis as it provides the
opportunity to compare results with prior census periods. After tax income — was “new” with the 2006 Census. Sensitivity analysis — testing model fit with either before
or after tax income did not alter results in a substantive manner.

J

1. International Diabetes Federation. IDF

5. Hux JE, Tang M. Patterns of prevalence and

Diabetes Atlas Fifth Edition Update 2012; incidence of diabetes. In: Hux JE, Booth GL,

cited October 3, 2013. Available from:

Slaughter P, Laupacis A, editors. Diabetes in

idf.org/diabetesatlas/5e/Update2012 Ontario: An ICES Practice Atlas. Institute

2. Shaw JE, Sicree RA, Zimmet PZ. Global

for Clinical Evaluative Sciences. Toronto;
2003:1-18.

estimates of the prevalence of diabetes for
2010 and 2030. Diabetes Res Clin Pract 6. Canadian Diabetes Association. The Cost of

2010;87(1):4-14.

Diabetes in Ontario. 2010 Sep.

3. World Health Organization. World Health 7. Kapral MK’ Téng M, Rothwell D, Booth GL,
Report 2002. Geneva, Switzerland; 2005. Laupacis A. Diabetes and stroke. In: Hux JE,

4. Canadian Diabetes Association. Diabetes:
Canada at the Tipping Point, Charting a New
Path. Policy Backgrounder (2013); [Internet]

Booth GL, Slaughter P, Laupacis A, editors.
Diabetes in Ontario: An ICES Practice Atlas.
Institute for Clinical Evaluative Sciences.
Toronto; 2003:151-164.

cited October 9, 2013. Available from:

www.diabetes.ca/documents/get-involved/
Diabetes-Canada-at-the-Tipping-Point-
Policy-Backgrounder.pdf

8. Booth GL, Rothwell D, Fung K, Tu JV.
Diabetes and cardiac disease. In: Hux JE,
Booth GL, Slaughter P, Laupacis A, editors.
Diabetes in Ontario: An ICES Practice Atlas.
Institute for Clinical Evaluative Sciences.
Toronto; 2003:95-128.



10.

11.

12.

13.

14.

15.

16.

17.

Hux JE, Jacka R, Rothwell D, Fung K.
Diabetes and peripheral vascular disease.
In: Hux JE, Booth GL, Slaughter P, Laupacis
A, editors. Diabetes in Ontario: An ICES
Practice Atlas. Institute for Clinical
Evaluative Sciences. Toronto; 2003:129-150.

Oliver MJ, Lok CE, Shi J, Rothwell D.
Dialysis therapy for persons with diabetes.
In: Hux JE, Booth GL, Slaughter P, Laupacis
A, editors. Diabetes in Ontario: An ICES
Practice Atlas. Institute for Clinical
Evaluative Sciences. Toronto; 2003:165-180.

Canadian Diabetes Association. An
Economic Tsunami: The Cost of Diabetes in
Canada. 2009 Now.

Abdullah A, Peeters A, de Courten M,
Stoelwinder J. The magnitude of association
between overweight and obesity and the risk
of diabetes: a meta-analysis of prospective
cohort studies. Diabetes Res Clin Pract.
2010;89(3):309-319.

Shields M, Tremblay M, Laviolette M, Craig
CL, Janssen I, Connor Gorber S. Fitness of
Canadian adults: results from the 2007-2009
Canadian Health Measures Survey. Health
Rep. 2010;21(1):1-15.

Tjepkema M. Adult obesity. Health Rep.
2006;17(3):9-25.

Region of Peel Public Health. Changing
Course. Creating Supportive Environments
for Healthy Living in Peel. (2012)

Creatore MI, Gozdyra P, Booth GL, Glazier
RH. Setting the Context. In: Glazier RH,
Booth GL, Gozdyra P, Creatore M1, Tynan
A-M, editors. Neighbourhood Environments
and Resources for Healthy Living — A Focus
on Diabetes in Toronto. Institute for Clinical
Evaluative Sciences. Toronto; 2007.

Knowler WC, Barrett-Connor E, Fowler SE,
et al. Reduction in the incidence of type 2
diabetes with lifestyle intervention or metfor-
min. N Engl ] Med. 2002;346(6):393-403.

18.

19.

20.

21.

22.

23.

24.

25.

26.

| 30 |

Tuomilehto J, Lindstrom J, Eriksson JG, et
al. Prevention of type 2 diabetes mellitus
by changes in lifestyle among subjects with
impaired glucose tolerance. N Engl ] Med.
2001;344(18):1343-1350.

Public Health Agency of Canada, Centre

for Chronic Disease Prevention and Control.
Diabetes in Canada - 2nd edition. Ottawa;
2002.

Perez CE. Fruit and vegetable consumption.
Health Rep. 2002;13(3):23-32.

Lee DS, Chiu M, Manuel DG, et al.

Trends in risk factors for cardiovascular
disease in Canada: temporal, socio-
demographic and geographic factors. CMAJ.
2009;181(3-4):E55-E66.

Creatore MI, Gozdyra P, Booth GL, Ross
K, Glazier RH. Socioeconomic status

and diabetes. In: Glazier RH, Booth GL,
Gozdyra P, Creatore MI, Tynan A-M,
editors. Neighbourhood Environments and
Resources for Healthy Living — A Focus on
Diabetes in Toronto. Institute for Clinical
Evaluative Sciences. Toronto; 2007.

Statistics Canada. The Daily. 2006 Census:
Immigration, citizenship, language,

mobility and migration. (December 4, 2007)
[Internet] cited May 18, 2010. Available from:
www.statcan.gc.ca/daily-quotidien/071204/
dq071204a-eng.htm.

Creatore MI, Moineddin R, Booth GL, et al.
Age- and sex-related prevalence of diabetes
mellitus among immigrants to Ontario,
Canada. CMAJ. 2010;182(8):781-789.

Shields M, Tremblay MS. Sedentary
behaviour and obesity. Health Rep.
2008;19(2):19-30.

Hu FB, Li TY, Colditz GA, Willett WC,
Manson JE. Television watching and other
sedentary behaviors in relation to risk of
obesity and type 2 diabetes mellitus in
women. JAMA. 2003;289(14):1785-1791.



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Humpel N, Owen N, Leslie E. Environmental
factors associated with adults’ participation
in physical activity: a review. Am J Prev Med.
2002;22(3):188-199.

Gordon-Larsen P, Nelson MC, Page P,
Popkin BM. Inequality in the built environ-
ment underlies key health disparities in
physical activity and obesity. Pediatrics.
2006;117(2):417-424.

McCann B, Ewing R. Measuring the health
effects of sprawl: A national analysis of
physical activity, obesity and chronic
disease. Smart Growth America, Surface
Transportation Policy Project (2003).
[Internet] cited May 20, 2010. Available
from: www.smartgrowthamerica.org/
Healthsprawl8.03.pdf

Black JL, Macinko J. Neighborhoods and
obesity. Nutr Res. 2008;66(1):2-20.

Dunton GEF, Kaplan J, Wolch J, Jerrett M,
Reynolds KD. Physical environmental
correlates of childhood obesity: a systematic
review. Obes Rev. 2009;10(4):393-402.

Raine K, Spence JC, Boule N, Slatter JM,
Gibbons K, Hemphill E. State of the Evidence
Review on Urban Health and Healthy
Weights. CIHI. Ottawa; 2008.

Saelens BE, Handy SL. Built environment
correlates of walking: a review. Med Sci
Sports Exerc. 2008;40(7 Suppl).

Pollan M. The Omnivores Dilemma. A
Natural History of Four Meals. New York:
The Penguin Press; 2006.

Popkin BM, Duffey K, Gordon-Larsen P.
Environmental influences on food choice,
physical activity and energy balance. Physiol
Behav. 2005;86(5):603-613.

Story M, Kaphingst KM, Robinson-O’Brien
R, Glanz K. Creating healthy food and
eating environments: policy and environ-
mental approaches. Annu Rev Public Health
2008;29:253-272.

Garriguet D. Diet quality in Canada. Health
Rep. 2009;20(3):1-12.

38.

39.

40.

4].

42.

43.

44,

45.

46.

Statistics Canada. Food Expenditure in
Canada. [Catalogue no. 62-554-XIE].
Ottawa; 2001.

Wang MC, Cubbin C, Ahn D, Winkleby
MA. Changes in neighbourhood food store
environment, food behaviour and body
mass index, 1981-1990. Public Health Nutr.
2008;11(9):963-970.

Auchincloss AH, Diez Roux AV, Brown DG,
Erdmann CA, Bertoni AG. Neighborhood
resources for physical activity and healthy
foods and their association with insulin
resistance. Epidemiology. 2008;19(1):146-157.

Morland K, Wing S, Roux AD. The
Contextual effect of the local food environ-
ment on residents’ diets: the Atherosclerosis
Risk in Communities Study. Am J Public
Health. 2002;92(11):1761-1767.

Morland KB, Evenson KR. Obesity preva-
lence and the local food environment. Health
Place. 2009;15(2):491-495.

Powell LM, Auld MC, Chaloupka FJ,
O’Malley PM, Johnston LD. Associations
between access to food stores and adolescent
body mass index. Am ] Prev Med. 2007;33(4
SUPPL.):S301-S307.

Spence JC, Cutumisu N, Edwards ], Raine
KD, Smoyer-Tomic K. Relation between
local food environments and obesity among
adults. BMC Public Health. 2009;9.

Zenk SN, Lachance LL, Schulz AJ, Mentz G,
Kannan §, Ridella W. Neighborhood retail
food environment and fruit and vegetable
intake in a multiethnic urban population.
Am ] Health Promot. 2009;23(4):255-264.

Moore LV, Diez Roux AV, Nettleton JA,
Jacobs DR, Franco M. Fast food consump-
tion, diet quality, and neighborhood
exposure to fast food: the Multi-Ethnic
Study of Atherosclerosis. Am ] Epidemiol.
2009;170(1):29-36.



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Wing RR, Goldstein MG, Acton K], et al.
Behavioral Science Research in Diabetes:
Lifestyle changes related to obesity, eating
behavior, and physical activity. Diabetes
Care. 2001;24(1):117-123.

InTool (2010) [Internet]; cited May 18, 2010].
Institute for Clinical Evaluative Sciences.
Available from: intool.ices.on.ca/.

Peel Data Centre (2010) [Internet]; cited
May 10,2010]. Region of Peel, Environment,
Transportation and Planning Services.
Available from: www.peelregion.ca/planning/
pdc/data/.

Statistics Canada. 2006 Community profiles:
Peel Region (2010) [Internet]; cited May 6,
2010. Available from: www12.statcan.ca/
census-recensement/2006/dp-pd/prof/92-
591/details/page.cfm?Lang=E&Geo1=CD&C
0del=3521&Geo2=PR&Code2=35&Data=C
ount&SearchText=peel&SearchType=Begins
&SearchPR=01&B1=All&Custom.

Nakagami T, Borch-Johnsen K, Carstensen
B, et al. Age, body mass index and type 2
diabetes - associations modified by ethnicity.
Diabetologia. 2003;46(8):1063-1070.

Chiu M, Austin PC, Manuel DG, Tu JV.
Comparison of cardiovascular risk profiles
among ethnic groups using population
health surveys between 1996 and 2007.
CMAJ. 2010;182(8):E301-E310.

Peel Public Health. A picture of health: A
comprehensive report on health in peel 2008.
2008.

Region of Peel Planning Department. Quality
of Life in Peel: Growth, the Economy and the
Urban Environment. 2005.

Region of Peel Environment, Transportation
and Planning Services. Transportation
Tomorrow Survey Data. 2010. 5-18-2010.

Statistics Canada. 2006 Census Dictionary.
[Catalogue no. 92-566-X]. Ottawa, 2010.

57.

58.

59.

60.

61.

62.

63

64

65.

66.

67.

| 32 |

Ross NA, Tremblay S, Graham K.
Neighbourhood influences on health
in Montreal, Canada. Soc Sci Med.
2004;59(7):1485-1494.

Physical activity/exercise and diabetes.
American Diabetes Association 2004;27[S1],
S58-562.

Ewing R, Schmid T, Killingsworth R, Zlot
A, Raudenbush S. Relationship between
urban sprawl and physical activity, obesity,
and morbidity. Am ] Health Promot.
2003;18(1):47-57.

Kelly-Schwartz AC, Stockard J, Doyle S,
Schlossberg M. Is sprawl unhealthy? A
multilevel analysis of the relationship of met-
ropolitan sprawl to the health of individuals.
J Plan Educ Res. 2004;24(2):184-196.

Lopez R. Urban sprawl and risk for being
overweight or obese. Am ] Public Health.
2004;94(9):1574-1579.

Ross NA, Tremblay S, Khan S, Crouse D,
Tremblay M, Berthelot JM. Body mass
index in urban Canada: neighborhood
and metropolitan area effects. Am ] Public
Health. 2007;97(3):500-508.

. Vandegrift D, Yoked T. Obesity rates, income,
and suburban sprawl: an analysis of US
states. Health Place. 2004;10(3):221-229.

. McNabola A, Gill LW. The Control of
Environmental tobacco smoke: o policy
review. Int ] Environ Res Public Health.
2009;6(2):741-758.

Jolliffe IT. 1986. Principal Component
Analysis. New York: Springer-Verlag

Getis A, and Ord JK. 1992. The analysis of
spatial association by use of distance statis-
tics. Geographical Analysis. 24:189-206

Drackley A, Newbold KB, Taylor C. A Mixed
Methods Approach to Defining Socially-
Based Spatial Boundaries in the Region of
Peel (Report Commissioned by the Region of
Peel Health Services). McMaster University.
April 2006.



Chapter 2

Patterns of

OVERWEIGHT/OBESITY

and Diabetes Prevalence

INSIDE
Highlights

Introduction

List of Exhibits

Exhibits and Findings

Discussion

Conclusions and Implications
Appendix 2.A — Research Methodology

References

AUTHORS
Jane Y. Polsky

Maria |. Creatore
Jonathan T. Weyman
Anne-Marie Tynan
Peter Gozdyra

Gillian L. Booth

Richard H. Glazier

| 33 |



« Diabetes is a growing public health problem
with serious implications for health. Excess
body weight is a major risk factor for develop-
ing diabetes.

« The purpose of this chapter is to examine
patterns of prevalence of overweight/obesity
and diabetes in Peel region.

« In 2003-08, rates of overweight and obesity in
Peel were higher than in the Greater Toronto
Area (GTA). Within Peel, rates were highest in
Caledon (particularly near Bolton), followed
by Brampton, and were lowest in Mississauga.

« Rates of diabetes in Peel were higher than
in the GTA and the province as a whole. In
2007, one in 10 adults in Peel had diagnosed
diabetes.

« The majority of neighbourhoods with
very high rates of diabetes were located in
Brampton and a smaller number was located
in Mississauga.

 There was no clear correspondence between
patterns of overweight/obesity and diabetes.
This is likely due in large part to the distribu-
tion of ethnocultural groups across Peel,
many of which develop diabetes at lower
body weights.

« Higher levels of affluence and a higher propor-
tion of the population of European descent
in both Caledon and south Mississauga likely
acted as protective factors against diabetes
despite high rates of overweight/obesity in
these areas.

« In the coming years, adequate resources will
be needed to manage the rising numbers
of people living with diabetes in Peel (and
elsewhere) in an effort to reduce the burden of
this disease and its complications.

« High-risk neighbourhoods (those with a
greater prevalence of diabetes or overweight/
obesity) are ideal targets for community-based
interventions aimed at preventing and better
managing diabetes. Such interventions should
be carefully targeted to particular sub-popula-
tions belonging to the many ethno-culturally
diverse groups in Peel, that are at higher risk
for contracting diabetes.

Increasing rates of overweight and obesity

have played a central role in the rapid rise in
diabetes and cardiovascular disease across North
America."”? The World Health Organization
(WHO) defines overweight and obesity as condi-
tions of excess or abnormally high levels of body
fat that may be harmful to health.’

At the individual and population levels, over-
weight and obesity are most commonly measured
using Body Mass Index (BMI). This is a simple
index based on a person’s height and weight that
is an international standard for determining
whether an individual’s weight is in a healthy
range based on his or her height.

Despite its widespread use, BMI serves as a rough
guide because it does not reflect the distribution
of fat within the body and may not correspond
to the same proportion of body fat in different
individuals. Other measures such as skin-fold
thickness and waist circumference are correlated
with BMI, but measure body fat more directly,
including where it is concentrated in the body.
Waist circumference is a particularly important
measure because it measures levels of abdominal
fat. Abdominal obesity, or excess fat around the
body midsection, is an independent risk factor
for serious health problems such as heart disease
and type 2 diabetes.*>
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The relationship between BMI, body fat and its
distribution in the body differs by ethnic origin.
For example, persons of East/Southeast Asian
and South Asian descent tend to have lower

BMI compared with individuals of European
ancestry.® Despite their lower BMI, these groups
are more likely to have higher levels of body

fat and abdominal obesity.”® As a result, the
WHO and the International Diabetes Federation
recommend using lower cut-off points for

BMI and waist circumference as markers of
increased health risk among Asian populations.”
10 However, because waist circumference is
challenging to measure in the general population,
physicians and researchers use this measure less
commonly than the BMI. Due to lack of available
data, patterns of waist circumference are not
presented in this atlas for Peel.

Prevalence patterns of
overweight/obesity

More than one in three Canadian adults are
overweight and nearly one in four are obese.'"
2In the past few decades, the waistlines of
Canadian adults and youth have also grown
significantly.'"* Between 1981 and 2007-09,
the prevalence of abdominal obesity among

Canadian adults increased threefold (from 11.4%
to 35.6%)."* Adult women’s waistlines grew on
average by 10 centimetres or more compared
with five centimetres or more in adult men."

In young adults aged 20 to 39, the prevalence of
abdominal obesity has more than quadrupled;
among youth aged 12 to 19, its prevalence
increased sevenfold (from 1.8% to 12.8%)."?

Prevalence patterns of diabetes
Diabetes has become one of the most common
chronic conditions in our society, largely because
of the rising prevalence of type 2 diabetes - the
form that accounts for the majority of cases
(90% to 95%)." Type 2 diabetes results from

a complex interaction between genetic and
environmental factors that lead to a state of
insulin resistance. Insulin resistance refers to a
condition in which the body’s tissues are not able
to respond normally to circulating levels of the
hormone insulin. With age, the transition from
insulin resistance to type 2 diabetes becomes
more likely. Thus, a disproportionate number of
people with diabetes are from older age groups."”
Also, diabetes is diagnosed more commonly in
men than in women.
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In addition to an aging population, overweight
and obesity are considered to be the main drivers
of the rising rates of diabetes across North
America. Other well-recognized risk factors

at the individual level include having a family
history of diabetes, lower socio-economic status,
non-white ethnicity, low levels of physical activity
and an unhealthy diet (see Chapter 1 for a more
detailed overview of risk factors for diabetes).

Over the past two decades, the number of
people with diabetes in Canada and Ontario

has increased dramatically. The prevalence of
diabetes in Ontario increased by 69% in the 10
years between 1994/95 and 2004/05 and has
already surpassed predictions made for global
prevalence for the year 2030 by the Word Health
Organization.'® In 2006/07, approximately two
million Canadians were living with diabetes.”” In
2013, an estimated 3.1 million Canadian (8.6%)
are living with diagnosed diabetes.'® Projections
indicate that by 2020, diabetes prevalence will
rise to 4.2 million (10.8%).'

Overweight/obesity and diabetes
The likelihood of developing diabetes is more
than seven times higher among individuals
whose BMI is in the obese category (BMI >30)
and three times as high among those whose

BMI is classified as overweight (BMI of 25.0 to
29.9) compared with individuals whose BMI

is in the normal range (BMI of 18.5 to 24.9)."
This association, however, is not the same for all
ethnic groups: South Asians, for example, have a
genetic susceptibility to developing diabetes at

a lower BMI and younger ages compared to
White Caucasians.”

With the rise in obesity and waistlines in all age
groups, the onset of diabetes has now shifted
toward younger ages. In Canada and the United
States, the greatest relative increase in new
diagnoses of diabetes has occurred among adults
under 50 years of age."'®?" In this age group, the
number of people living with diabetes has ap-
proximately doubled over the past decade. Rising
rates of obesity are also driving an increase in
type 2 diabetes among Canadian children and
youth.”” Such trends have important implications
for population health promotion because being
diagnosed with diabetes earlier in life predis-
poses individuals to an earlier onset of serious
conditions like cardiovascular disease.

The purpose of this chapter is to examine pat-
terns of prevalence of diabetes and its main risk
factors — overweight and obesity (measured using
BMI) - in Peel region.




Exhibit 2A.1. Age- and sex-standardized preva-
lence rates per 100 persons aged 20+ [2007], by
census subdivision (CSD) [2006], in Ontario

Exhibit 2A.2. Age- and sex-standardized
diabetes prevalence rates per 100 persons aged
20+ [2007], by census tract [2006], in the Greater
Toronto Area (GTA)

Exhibit 2.1 (a). Age - and sex-standardized
overweight and obesity prevalence rates and
associated 95% confidence intervals in persons
aged 18 years and older [2003-08], in, Peel region,
the Greater Toronto Area (GTA) and Ontario

Exhibit 2.1 (b). Age- and sex-standardized
overweight and obesity prevalence rates and
associated 95% confidence intervals (Cls) in
persons aged 18 years or older [2003-08], in Peel
Health Data Zones (PHDZs)

Exhibit 2.2. Age-standardized diabetes preva-
lence rates in persons aged 20 years and older

[2007], in Peel region, the Greater Toronto Area
(GTA) and Ontario

Exhibit 2.3. Age- and sex-standardized rate
of overweight/obesity* per 100 persons aged
18+ [2003-08] and age- and sex-standardized
diabetes prevalence rates per 100 persons aged
20+ [2007], by Peel Health Data Zone (PHDZ)
[2006], in Peel region

Exhibit 2.4. Age-standardized rate of
overweight/obesity* per 100 males aged 18+
[2003-08], by Peel Health Data Zone (PHDZ)
[2006], in Peel region

Exhibit 2.5. Age-standardized rate of over-
weight/obesity* per 100 females aged 18+
[2003/08], by Peel Health Data Zone (PHDZ)
[2006], in Peel region.

Exhibit 2.6. Age- and sex-standardized rate of
obesity* per 100 persons aged 18+ [2003-08] and
age- and sex-standardized diabetes prevalence
rate per 100 persons age 20+ [2007], by Peel
Health Data Zone (PHDZ) [2006], in Peel region

Exhibit 2.7. Age- and sex-standardized diabetes
prevalence rate per 100 persons aged 20+ [2007],
by Peel Health Data Zone (PHDZ) [2006], in Peel
region

Exhibit 2.8. Age- and sex-standardized diabetes
prevalence rate per 100 persons aged 20+ [2007],
by census tract [2006], in Peel region

Exhibit 2.9. Rate-ratio comparison of age- and
sex-standardized diabetes prevalence rate per

100 persons aged 20+ [2007] in Peel region, to
the overall Greater Toronto Area (GTA) age- and
sex-standardized diabetes prevalence rate per 100
persons aged 20+ [2007], by census tract

Exhibit 2.10. Age-standardized diabetes
prevalence rate per 100 males aged 20+ [2007],
by census tract [2006], in Peel region

Exhibit 2.11. Age-standardized diabetes
prevalence rate per 100 females aged 20+ [2007],
by census tract [2006], in Peel region

Exhibit 2.12. Rate-ratio comparison of age-
standardized diabetes prevalence rate per 100
males aged 20+ [2007] in Peel region, to the over-
all Greater Toronto Area (GTA) age-standardized
diabetes prevalence rate per 100 males aged 20+
[2007], by census tract

Exhibit 2.13. Rate-ratio comparison of
age-standardized diabetes prevalence rate per
100 females aged 20+ [2007] in Peel region, to
the overall Greater Toronto Area (GTA) age-
standardized diabetes prevalence rate per 100
females aged 20+ [2007], by census tract
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Exhibit 2A.2. Age- and sex-standardized diabetes
prevalence rates per 100 persons aged 20+ [2007], by
census tract [2006], in the Greater Toronto Area (GTA)

Caledon

7

"

Findings: R

* Areas with high diabetes prevalence rates
(10.7-15.6 per 100 people age 20+) were
found in Mississauga, Brampton, southwest
and southeast York, northwest and
northeast Toronto, and parts of Durham.

® Areas with lower diabetes rates (8.7 or
less per 100 people aged 20+) were found
in parts of Toronto, Mississauga, Caledon,
York and Durham.

e This exhibit demonstrates that high
diabetes prevalence rates, similar to
those found in parts of Peel, are also found
in other specific areas of the GTA.
N

/

Diabetes rate per 100
aged 20+

3.0-87
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[ Exhibit 2.1 (a). Age- and sex-standardized overweight and obesity prevalence rates )
and associated 95% confidence intervals in persons aged 18 years or older [2003-08],

\ in Peel region, the Greater Toronto Area (GTA) and Ontario J
Greater
Peel Mississauga Brampton Caledon Toronto Area Ontario
(GTA)2
Prevalence of overweight
or obese per 100 adults® 47.0 45.1 49.9 54.7 44.4 48.6
(95% confidence interval) (45.3-48.7) (42.9-47.3) (47.0-52.8) (46.6-62.8) (43.5-45.2) (48.2-49.1)
Men
All ages 54.2 51.8 58.3 61.5 524 56.9
(51.8-56.6)  (48.7-54.9)  (54.5-62.2) (49.9-73.2) (51.1-53.7) (56.2-57.6)
Ages 18-39 48.0 441 53.7 63.4 45.0 49.1
(44.2-51.8) (39.4-48.8) (47.2-60.3) (46.0-80.8) (43.1-46.9)  (48.0-50.2)
Ages 40-64 62.1 61.0 64.5 61.1 60.6 65.9
(57.8-66.3)  (55.7-66.3) (57.0-72.1)  (42.3-80.0) (58.6-62.6) (64.9-67.0)
Ages 65+ 55.5 54.0 58.7 57.2* 57.1 60.8
(48.8-62.2) (45.7-62.4)  (46.1-71.2) (31.2-83.2)  (54.1-60.1)  (59.3-62.2)
Women
All ages 39.8 38.9 41.1 47.8 36.4 40.5
(37.5-42.1)  (35.8-42.0) (37.2-45.0) (37.6-58.0) (35.3-37.5) (39.8-41.1)
Ages 18-39 30.1 28.9 31.2 43.1* 25.7 30.4
(26.8-33.5)  (24.7-33.1) (25.4-37.0) (18.9-67.4) (24.1-27.3) (29.5-31.4)
Ages 40-64 48.2 471 50.3 52.5 45.5 49.1
(44.2-52.2)  (42.0-52.2) (43.6-57.0) (36.4-68.7) (43.5-47.4) (48.1-50.2)
Ages 65+ 50.8 49.7 53.2 51.2* 49.3 52.1

(44.1-57.6)  (41.8-57.5) (39.8-66.5) (23.4-79.0) (46.8-51.8)  (50.9-53.4)

Prevalence of obese

per 100 adults® 13.3 12.6 14.1 19.9 12.5 15.4
(95% confidence interval) (12.1-14.6)  (11.1-14.1) (12.1-16.1)  (13.5-26.3) (11.9-13.0)  (15.1-15.7)
Men
All ages 14.5 14.0 14.6 21.6 13.4 16.4
(12.8-16.3) (11.9-16.2 (11.8-17.5)  (13.8-29.5) (12.5-14.2)  (15.9-16.9)
Ages 18-39 13.0 11.8 13.7* 28.6* 11.2 13.9
(10.6-15.5) (9.0-14.6) (9.0-18.3) (11.7-45.5) (9.9-12.4) (13.1-14.6)
Ages 40-64 15.6 16.5 14.3 T 16.3 20.4
(12.4-18.8)  (12.1-20.9) (9.9-18.6) T (14.7-18.0)  (19.5-21.3)
Ages 65+ 16.8 15.1* 19.4* T 13.3 15.4
(11.5-22.1) (8.7-21.6) (9.1-29.7) T (11.5-15.2)  (14.4-16.3)
Women
All ages 12.2 11.2 13.8 18.3 11.5 14.3
(10.6-13.8) (9.2-13.2) (11.0-16.5) (9.1-27.4) (10.8-12.2) (13.9-14.7)
Ages 18-39 8.7 7.3* 10.9* T 7.7 111
(6.7-10.7) (4.9-9.7) (7.3-14.5) T (6.8-8.7) (10.4-11.7)
Ages 40-64 16.4 15.2 18.6 T 15.1 17.8
(13.6-19.3)  (11.7-18.6) (13.3-23.8) T (13.7-16.4) (17.1-18.6)
Ages 65+ 13.5 14.1* 11.5*% T 15.2 16.4
(9.6-17.4) (9.3-18.9) (4.6-18.3) T (13.3-17.14)  (15.5-17.3)

o

Greater Toronto Area (GTA) consists of the regional municipalities of Durham, Halton, Peel and York, and the City of Toronto.
b The overall overweight and obesity rates represent age- and sex-standardized prevalence rates in persons aged 18 years or older.

Rates were standardized to the 1991 Canada Census population.

Estimate based on small numbers (coefficient of variation = 16.6-33.3) and should be used with caution.
Tt Estimates of unacceptable quality for reporting (coefficient of variation > 33.3).
Bolded estimates represent rates in Peel region that are statistically different from the GTA rate in the same age/sex category.
Peel region rates are not compared to overall Ontario rates in this table.
General notes:
Overweight/obesity is defined as a Body Mass Index (BMI, weight in kg / height in m2) of >25. Obesity is defined as BMI of >30.
Data Source: Canadian Community Health Survey combined cycles 2.1 (2003), 3.1 (2005) and 2007/08.




[ Exhibit 2.1 (b). Age- and sex-standardized overweight and obesity prevalence rates and
associated 95% confidence intervals (Cls) in persons aged 18 years or older [2003-08], in
\ Peel Health Data Zones (PHDZs)

Prevalence of overweight/obesity

Prevalence of obesity

PHDZ per 100 adults (95% ClI) per 100 adults (95% ClI)
1 49.0 (37.7-60.4) 13.9 (7.3-20.6)
2 48.4 (43.8-53.0) 15.2 (10.6-19.7)
3 46.4 (41.3-51.6) 11.8 (8.2-15.4)
4 44.5 (37.2-51.9) 12.6 (8.6-16.7)
5 43.7 (35.9-51.6) 14.7 (8.9-20.5)
6 45.8 (39.8-51.8) 12.4 (8.6-16.2)
7 42.0 (35.6-48.5) 11.3 (8.3-14.2)
8 47.6 (36.5-58.6) 13.6 (6.1-21.2)
9 42.7 (37.9-47.5) 11.0 (7.8-14.2)
10 46.6 (40.9-52.3) 11.9 (8.6-15.2)
11 53.8 (48.7-58.9) 14.7 (11.2-18.2)
12 50.4 (43.6-57.2) 15.3 (10.7-20.0)
13 51.6 (42.9-60.2) 19.1 (11.6-26.6)
14 50.0 (41.4-58.6) 15.8 (10.0-21.6)
15 63.5 (52.0-75.0) 26.6 (15.8-37.4)

General notes:

N\

Bolded estimates represent PHDZ rates that are statistically different from the overall Greater Toronto Area (GTA) rate.
The overall GTA rate of overweight/obesity per 100 adults was 44.4 (95% Cl: 43.5-45.2); the GTA obesity rate per 100 adults was 12.5 (95% Cl: 11.9-13.0).
The GTA is comprised of the regional municipalities of Durham, Halton, Peel, York and the City of Toronto.

Rates were standardized to the 1991 Canada Census population.

Overweight/obesity is defined as a Body Mass Index (BMI, weight in kg / height in m2) of >25. Obesity is defined as BMI of >30.
Data Source: Canadian Community Health Survey combined cycles 2.1 (2003), 3.1 (2005) and 2007/08.

A

4 Exhibit 2.2. Age-standardized diabetes prevalence rates in persons aged 20 years and
older [2007], in Peel region, the Greater Toronto Area and Ontario

Greater
Peel Mississauga Brampton Caledon Toronto Area Ontario
(GTA)?
Diabetes prevalence
rate per 100 adults® 9.98 9.46 11.46 7.67 9.04 8.28
Men
All ages 10.24 9.77 11.34 7.88 9.28 8.56
Ages 20-44 3.04 2.69 3.62 2.43 2.63 2.31
Ages 45-64 15.20 14.32 17.35 10.94 13.31 12.29
Ages 65+ 31.55 31.37 32.82 2543 30.12 28.27
Women
All ages 9.68 9.12 10.96 7.33 8.79 7.98
Ages 20-44 3.1 2.80 3.61 2.86 2.68 2.45
Ages 45-64 12.06 11.15 14.22 8.09 10.74 9.75
Ages 65+ 25.56 25.74 28.93 20.10 24.85 22.54

Diabetes rates were standardized to the 1991 Canada Census population.
Data Source: Ontario Diabetes Database 2007.

a  Greater Toronto Area (GTA) consists of the regional municipalities of Durham, Halton, Peel and York and the City of Toronto.
b The overall diabetes prevalence rate represents age- and sex-standardized prevalence rates in persons aged 20 years or older.




Exhibit 2.3. Age- and sex-standardized rate of overweight/obesity* per 100 persons aged 18+ )
[2003-08] and age- and sex-standardized diabetes prevalence rates per 100 persons aged 20+

[2007], by Peel Health Data Zone (PHDZ) [2006], in Peel region

/

&

Findings:

e Between 2003 -08, the overall rate
of overweight/obesity in Peel was 47.0

per 100 adults. This was significantly higher

than the overall GTA rate of 44.4 per 100 adults.

® The highest rates of overweight/obesity were found
throughout Caledon (particularly near Bolton), in west
and southwest Brampton and in southeast Mississauga.

® Lower rates of overweight/obesity were seen in west, central and
northeast Mississauga.

E International Airport

— Freeway or Highway
Peel Health Data
=% 75ne (PHDZ) Boundary

@ Municipal Boundary

... Industrial Area

\
Overweight/obesity*
rate per 100 aged 18+

42.0-445
I 44.6-48.0
B 48.1-51.0
Il 51.1-635
Overall Greater Toronto
Area (GTA) rate of

overweight/obesity*:
44.7%

*Overweight/obesity
was defined as having
a Body Mass Index
(BMI) > 25

Diabetes rate per 100
aged 20+

O 71-91

O 9.2-10.9
O 11.0-12.9

\ /
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[ Exhibit 2.4. Age-standardized rate of overweight/obesity* per 100 males aged 18+ )
[2003-08], by Peel Health Data Zone (PHDZ) [2006], in Peel region
N

7

Y/ . S\ =] international Airport

—— Freeway or Highway

----------------- Peel Health Data
=88 75ne (PHDZ) Boundary

@ Municipal Boundary

. .. Industrial Area

....... \

TNl Overweight/obesity*

NG rate per 100 males
aged 18+

R 44, < 44.2 - 50.0
— . . .. . Ny 50.1 -56.0
Y . A\ B 56.1-60.0

: ' B 60.1-69.3

REEERS ey Interpret with
: * caution due to
high sampling
variability

Overall Peel rate of
overweightl/obesity*
T . 2 among males
Findings W 4 .o | aged 18+:54.2%
* The overall rate [2003 - 08] of ) % e * i i
overweight/obesity among Peel males . O ¢ Wgz%rgfier:ggtg%?vlitr{g
/)

was 54.2 per 100 males. This rate was slightly N\ a Body Mass Index
higher than the overall GTA rate of 52.4 per 100 males  \\_ ' (BMI) > 25
although the difference was not statistically significant. \

® In the majority of PHDZs, more than half of all adult males were overweight or obese. Only four PHDZs,
all of which were in Mississauga, had rates of overweight/obesity below 50 per 100 males.

¢ Areas with very high rates of overweight/obesity (above 60 per 100 males) were found in east Caledon
\ (near Bolton), west Brampton and southeast Mississauga. /

| 43 |



Exhibit 2.5. Age-standardized rate of overweight/obesity* per 100 females aged 18+ )
[2003-08], by Peel Health Data Zone (PHDZ) [2006], in Peel region.

Y \ ElnternationalAirport
. - 7N — Freeway or Highway
B Peel Health Data

REERPT PERRE =88 Zone (PHDZ) Boundary

oLl @ Municipal Boundary

... Industrial Area

~

Overweight/obesity*
rate per 100 females
aged 18+

33.9-35.0
35.1-40.0
B 40.1-45.0
Bl 45.1-583

EEEEEL , Interpret with

* caution due to
high sampling
variability

Findings: Overall Peel rate of
overweight/obesity*

® The overall rate [2003-08] of K © among females
overweight/obesity among Peel L ° i o aged 18+: 39.8%
females aged 18 years or older was S 0 iaht/obesit
39.8 per 100 females. This rate was not o" wa\s/%rg‘ienlgd a(; hi\svlir)wl
statistically different from the overall GTA rate of a Body Mass Index 9
36.4 per 100 females but was much lower than the rate 3

o (BMI) > 25

among Peel males (Exhibit 2.4). \ )

o Areas with high rates of overweight/obesity (above 40 per 100 females) were found throughout
Caledon (particularly near Bolton), Brampton and in south, central, north and northeast Mississauga.

e Areas where rates of overweight/obesity were highest differed somewhat for males and females.

- J
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4 Exhibit 2.6. Age- and sex-standardized rate of obesity* per 100 persons aged 18+ [2003 -08] N
and age- and sex-standardized diabetes prevalence rate per 100 persons aged 20+ [2007],
\_ by Peel Health Data Zone (PHDZ) [2006], in Peel region Y

5D

7/ NG ) SRR\ [ ] intemational Airport
D L . N — Freeway or Highway

............ Peel Health Data
.......... =% 75ne (PHDZ) Boundary

e a00a s @S Municipal Boundary

. .. Industrial Area

~
- RNy Obesity* rate per
100 aged 18+

> A D T ‘ v | 11.0-12.0
e Uk 3 12.1-14.0
——— L 4 Bl 14.1-16.0
< Tesean 5 N Bl 16.1-266

N Interpret with

ety * caution due to
: high sampling

variability

Overall Greater Toronto

Area (GTA) rate of
obesity*: 12.5%

Findings:

¢ The overall rate of obesity e « . )
in Peel was 13.3 per 100 adults 2 ¥ Obesity was defined
aged 18 or older. This was slightly ~ X/ \\ / v (i0 ?sdhavég%ll?) 503%)/ Mass
higher (although not statistically : b at? ndex 2
significant) than the overall GTA rate . O ]
of 12.5 per 100 adults. G Diabetes rate per 100
5o aged 20+

¢ Areas with high rates of obesity (above 14 per 100 adults) O 7.1-91
were found in east Caledon (near Bolton), northeast, west 99-10.9
and northwest Brampton, and in northwest and southeast Mississauga. O 2-10.

® Lower rates of obesity were seen in east Brampton and in south, central and O 11.0-12.9
northeast Mississauga. \ /
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(" Exhibit 2.7. Age- and sex-standardized diabetes prevalence rate per 100 persons aged 20+ )
[2007], by Peel Health Data Zone (PHDZ) [2006], in Peel region

N\ )

&

NV / ; \ ElnternationalAirport
NG TN/ — Freeway or Highway
csoosooooo ; Peel Health Data
.............. =88 7Zone (PHDZ) Boundary
. N\/, o @ Municipal Boundary

... Industrial Area

K o
Findinas: \
gs: iy Diabetes rate per 100 aged 20+
¢ Diabetes rates were highest throughout Brampton 71-91
(particularly in the northeast PHDZ) and in northwest, S
central and northeast Mississauga. B 9.2-10.9
Bl 110-129
e The lowest rates of diabetes in Peel were seen in
Caledon. Overall Greater Toronto Area
(GTA) diabetes rate: 9.0%

N \
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(" Exhibit 2.8. Age- and sex-standardized diabetes prevalence rate per 100 persons aged 20+ )
[2007], by census tract (CT) [2006], in Peel region

.

..........

Freeway or Highway

l :~:::::~ ¢ ~:::::::A ElntemationalAirport

E Census Tract Boundary
B @ Municipal Boundary

........ 5o .. .. Industrial Area

Diabetes rate per 100 aged 20+

5 e Diabetes Number of

Findings: /N rate CTs in class
) ) «:::::::: 4.7 -8.7 (n = 50)
® In 2007, the overall rate of diabetes in Peel was 10%. EEEREY 88-97 (n = 42)
¢ Diabetes rates were highest throughout Brampton and in B 9.8-10.6 (n=44)
northeast Mississauga. Medium-to-high rates were also seen Bl 107-118 (n=37)
in central, north and west Mississauga. Bl 19-143 (n=32)

* Rates were lowest throughout Caledon and in Overall Greater Toronto Area

central-west and south Mississauga. \(GTA) diabetes rate: 9.0%
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Exhibit 2.9. Rate-ratio comparison of age- and sex-standardized diabetes prevalence rate per )
100 persons aged 20+ [2007] in Peel region, to the overall Greater Toronto Area (GTA) age- and

/

sex-standardized diabetes prevalence rate per 100 persons aged 20+ [2007], by census tract

Findings: /Al

¢ Areas with diabetes rates at least 20%
higher than in the GTA (rate-ratio of 1.2 or higher)
were found in many areas of Brampton, particularly in the
northeast portion. Rates higher than in the GTA were also
seen in central and northeast Mississauga.

o Areas with diabetes rates substantially lower than in the GTA (rate-ratio
of 0.80 or lower) were found in north and west Caledon and in south
Mississauga.

-

A
E International Airport

— Freeway or Highway
5 Census Tract Boundary
@ Municipal Boundary

... Industrial Area

e
a K
v (io
‘a
O (\
&
\
Diabetes rate-ratio*
Diabetes Number of
rate-ratio* CTs in class
B 0.51-0.70 (n=6)
0.71-0.80 (n=11)
0.81-1.19 (n=128)
B 1.20-1.49 (n=58)
Il 1.50-1.58 (n=2)

*Rate-ratio calculated as:
census tract rate for pop. aged 20+

GTA rate for pop. aged 20+

Overall Greater Toronto Area (GTA)
\diabetes rate: 9.0% /
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by census tract [2006], in Peel region

N\

4 Exhibit 2.10. Age-standardized diabetes prevalence rate per 100 males aged 20+ [2007],

\

=

Findings:

® In 2007, the overall age-
standardized prevalence rate of
diabetes among males in Peel was
10.2 per 100 males aged 20 or older.

¢ Diabetes rates among males were highest in many
parts of Brampton and in north, northeast and
central Mississauga.

e Lower rates were seen throughout Caledon and in south
and central-west Mississauga.

E International Airport

Freeway or Highway

E Census Tract Boundary
@ Municipal Boundary

.. .. Industrial Area

Diabetes rate per 100 males
aged 20+

Diabetes Number of
rate CTs in class
4.7 -9.1 (n =50)
9.2-99 (n=42)
W 10.0-10.8 (n=41)
Bl 109-12.1 (n=44)
Bl 22-142 (n=28)

Overall Greater Toronto Area
(GTA) diabetes rate among

-

\males aged 20+: 9.3%

J
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4 Exhibit 2.11. Age-standardized diabetes prevalence rate per 100 females aged 20+ [2007], )
by census tract [2006], in Peel region

N\

A SEEEEER |I| International Airport

Freeway or Highway

...... " o = 2 Census Tract Boundary

R R @ Municipal Boundary

. .. Industrial Area

Findings:

¢ In 2007, the overall age-

standardized diabetes rate .
among females in Peel was 9.7 Dlakéeégs_'_rate per 100 females
per 100 females aged 20 or older. ° age
Y/ Diabetes Number of
e Diabetes prevalence rates among / /N rate CTs in class
females were highest throughout 9 o 00 _ -
Brampton and in central and north Mississauga, N\ .. 11 ° 38-82 (n=47)
particularly in the northeast portion. @300 g 8.3-94 (n=46)
@ [ 95-105 (n = 40)
® Rates were lower throughout Caledon and in south and B 106-117 (n=38)
central-west Mississauga. Bl 118-145 (n = 34)
¢ Areas that were home to a higher percentage of female residents Overall Greater Toronto Area
diagnosed with diabetes generally coincided with the location of (GTA) diabetes rate among
\_ higher diabetes areas among males (Exhibit 2.10). \females aged 20+: 8.8% )
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Exhibit 2.12. Rate-ratio comparison of age-standardized

100 males aged 20+ [2007] in Peel region, to the overall Greater Toronto Area (GTA)

\

diabetes prevalence rate per

y

Findings:

¢ Diabetes rates at least 20% higher than

in the GTA were seen in many areas of
Brampton and in central, north and northeast
Mississauga. Rates substantially lower than in the
GTA (rate-ratio of 0.80 or lower) were seen in south
Mississauga and in most areas of Caledon.

e Compared to females (Exhibit 2.13), there were slightly fewer
areas in Brampton and Mississauga where diabetes prevalence
among males was substantially higher than in the GTA.

age-standardized diabetes prevalence rate per 100 males aged 20+ [2007], by census tract Y,

g A
0 o\ E International Airport

— Freeway or Highway
5 Census Tract Boundary
@ Municipal Boundary

... Industrial Area

S

Diabetes rate-ratio*, males

Diabetes Number of
rate-ratio* CTs in class
B 051-0.70 (n=4)
0.71-0.80 n=12)
0.81-1.19 (n=132)
B 1.20-1.49 (n =54)
I 1.50-1.53 (n=23)

*Rate-ratio calculated as:
census tract rate for males aged 20+

GTA rate for males aged 20+

Overall Greater Toronto Area (GTA) diabetes
rate among males aged 20+: 9.3% /
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Exhibit 2.13. Rate-ratio comparison of age-standardized diabetes prevalence rate per )
100 females aged 20+ [2007] in Peel region, to the overall Greater Toronto Area (GTA)
age-standardized diabetes prevalence rate per 100 females aged 20+ [2007], by census tract Y,

y

N - o ‘e \ |I| International Airport

— Freeway or Highway
N\ R o ECensusTractBoundary

SSPeesaey @ Municipal Boundary

... Industrial Area

&

Diabetes rate-ratio*, females

Diabetes Number of
rate-ratio* CTs in class

Bl 043-0.70 (n=28)

: : i 071-0.80 (n=11)
¢ Diabetes rates at least 20% higher ( ) A _
- . . 0.81-1.19 (n=116)
than in the GTA were seen in many areas R
of Brampton and throughout central and a@oooooos B 1.20-1.49 (n=62)
northeast Mississauga. Rates substantially lower than 20527 Il 1.50-1.65 (n=8)
in the GTA (rate-ratio of 0.80 or lower) were seen in "

south Mississauga and in most areas of Caledon.

Findings:

*Rate-ratio calculated as:
census tract rate for females aged 20+

e Compared to males (Exhibit 2.12), there were slightly GTA rate for females aged 20+
more areas in Brampton and Mississauga where diabetes
prevalence among females was higher than in the GTA. Overall Greater Toronto Area (GTA) diabetes

rate among females aged 20+: 8.8%

J
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Between 2003-08, the rates of overweight and
obesity among Peel adults were high — nearly
half of Peel residents reported being either
overweight or obese according to standard BMI
classification. The overall rate of overweight/
obesity in Peel was significantly higher than in
the Greater Toronto Area (GTA) overall (47.0%
in Peel vs. 44.4% in the GTA). The proportion
of residents who were overweight or obese was
highest in Caledon (especially near Bolton),
followed by Brampton; these rates were higher
than in the GTA, but similar to the province

as a whole. There were also high rates of over-
weight/obesity among younger adult (under
age 40) men and women living in Caledon and
among younger adult men in Brampton. This is
concerning because being overweight or obese
at a younger age is a risk factor for developing
diabetes earlier in life.

In 2007, one in 10 adult residents of Peel had
diagnosed diabetes. This represented a higher
prevalence than in the GTA and the province

as a whole. Rates were highest in Brampton
(11.5%), followed by Mississauga (9.5%); the
lowest rates were observed in Caledon (7.7%).
These patterns were consistent for both men

and women. There was a particularly high
prevalence of diabetes among younger adult men
and women in Brampton compared with the rest
of Peel, the GTA and Ontario. This is cause for
concern because younger adults have longer to
live with the disease and thus have a greater op-
portunity to develop serious complications such
as heart attack, stroke and kidney disease.'®

Although epidemiologic studies consistently
show a high BMI to be among the leading risk
factors for developing diabetes, there was no
strong spatial concordance observed between
rates of overweight/obesity and diabetes in Peel.
An important factor in this lack of association is
likely the distribution of immigrant and ethno-
cultural groups across Peel (for a more detailed
discussion of immigration, ethnicity and
diabetes, see Chapter 4). Some ethnic groups,
such as individuals of East Asian and South

Asian heritage, have a higher risk of developing
diabetes at lower body weight and/or at younger
ages than other ethnic groups.?»* Thus, using
the standard BMI cut-off points to determine
overweight or obesity does not appropriately
identify high-risk individuals belonging to these
and other ethnoracial groups.

In 2007 in Peel, virtually all neighbourhoods
with high rates of diabetes were also home to a
large proportion of residents belonging to visible
minority groups such as South Asians, who are
known to have a higher risk of developing diabe-
tes at lower body weights. This pattern of spatial
distribution of ethnic groups across Peel is likely
to be an important reason for the lack of a strong
spatial association between rates of overweight/
obesity and diabetes. Additionally, abdominal
obesity is a more important risk factor for diabe-
tes than BMI, particularly in Asian populations.'*
Unfortunately, measures such as waist circumfer-
ence were not available for this study.

In Peel, rates of diabetes were lowest throughout
Caledon and in south Mississauga. These

areas tended to be wealthier, with fewer visible
minority residents and recent immigrants (see
Chapters 3 and 4 for patterns of socio-economic
status and immigrant/ethnicity in relation to
diabetes in Peel).

Despite the substantial variation in rates of
diabetes across Peel, it is important to note that
rates were higher than the provincial average
throughout most of the region. In fact, because
of the way that neighbourhoods were divided
into categories (see Appendix 2.A for details),
some neighbourhoods with rates of diabetes
higher than the provincial average were included
in the “lowest” category of diabetes prevalence
(for example, in Exhibit 2.8 the lowest category
of diabetes prevalence ranged from 4.7% to
8.7%, which included census tracts with rates
above the Ontario average of 8.0%).

An important limitation of these analyses is that
BMI was calculated based on self-reported height
and weight measurements of Peel residents who
responded to the Canadian Community Health
Survey (CCHS). Because survey respondents tend
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to overestimate height and underestimate weight,
self-reported BMI leads to an underestimation of
overweight and obesity. For example, in Canada
in 2005, the prevalence of obesity was 15.2% by
self-report compared with 22.6% by measure-
ment.* This suggests that the rates of overweight/
obesity shown in these analyses are likely
underestimated.

Diabetes is a significant public health problem.
Excess body weight is a major risk factor for
developing diabetes. The prevalence of diabetes in
Ontario has already surpassed the World Health
Organization’s predictions for global prevalence
for the year 2030."° In 2007 in Peel, rates of
diabetes among both men and women exceeded
those of the GTA and Ontario. The majority of
neighbourhoods where rates of diabetes were very
high were located in Brampton, with a smaller
number located in Mississauga.

In Peel, there was no clear correspondence
between patterns of diabetes and overweight/
obesity. This is likely due to the distribution of
ethnocultural groups across Peel, many of which
develop diabetes at lower body weights. There
were high rates of diabetes among younger adults,
particularly in Brampton. This is concerning
because younger adults have longer to live with
the disease and thus have a greater opportunity to
develop serious complications.

Neighbourhoods with high rates of over-
weight/obesity or diabetes are ideal settings

for community-based program planning and
intervention." This could include local strategies
to prevent the development of diabetes among
residents, as well as the provision of health care
programs and services to help manage this
condition. The relationships between diabetes
and both neighbourhood design/infrastructure
and the availability of resources related to diabetes
prevention and control are discussed in upcoming
sections of this atlas.




Data from Statistics Canada’s 2003 (Cycle 2.1),
2005 (Cycle 3.1) and 2007/2008 Canadian
Community Health Surveys (CCHS) were
combined to examine the percentage of adult
residents within Peel Health Data Zones
(PHDZs) who reported being either overweight/
obese (BMI > 25) or obese (BMI = 30). The
larger PHDZs were used as the geographical
unit of analysis because there were too few
CCHS respondents at the census tract level

to ensure Statistics Canada’s data quality and
reporting standards.

All data on height and weight used to calculate
the BMI were self-reported by respondents to the
CCHS. These data were collected on all respon-
dents excluding pregnant women and people
less than 0.91 metres (3 feet) or greater than 2.11
metres (6 feet, 11 inches) tall. This analysis was
restricted to persons aged 18 and over. Due to
some incidents of extreme data outliers (e.g.,
extremely high or low values of BMI) which may
have been due to reporting errors, the analyses
were restricted to individuals whose BMIs fell
between 15 and 60. These values were selected
to represent the normal range of possible BMIs
in the population. Statistical methods were used
to standardize the rates in order to remove any
age and sex differences across the region and to
ensure that different age or sex distributions in
census tracts and PHDZs did not account for the
differences seen between areas.

Some prevalence rates of overweight/obesity

in some sub-groups of Peel’s population (par-
ticularly in Caledon) were not presented or
were identified as estimates that should be
interpreted with caution. This occurred because
Statistics Canada imposes specific guidelines
for reporting estimates based on CCHS data

- guidelines that were followed for the current
analyses. First, the number of sampled respon-
dents contributing to the calculation of an
estimate had to be greater than or equal to 30. If
an estimate met this requirement, the coefficient
of variation (CV) was calculated using the same
weighted bootstrapping techniques that were
used to produce the point estimate (i.e., preva-
lence rate) and 95% confidence intervals. As

per Statistics Canada guidelines, estimates with
a CV greater than 33.3% were suppressed (not
shown) due to extreme sampling variability.
Estimates with a CV between 16.6 and 33.3%
were accompanied by a caution that the estimate
is subject to high variability.

Provincial administrative health databases were
used to examine patterns of diabetes in Peel
neighbourhoods. People aged 20 and older who
had been diagnosed with diabetes on or before
March 31, 2007 were identified from the Ontario
Diabetes Database (ODD). The ODD is a popula-
tion-based and validated disease registry created
from hospital records and physician services
claims. This database is held at the Institute for
Clinical Evaluative Sciences (ICES). An individual
is said to have physician-diagnosed diabetes (ex-
cluding gestational diabetes) if at least one of the
following criteria is met within a two-year period:
(i) two primary care visits for diabetes or (ii) one
admission to hospital with a new or pre-existing
diagnosis of diabetes. This selection criteria has

a sensitivity of 86% and a specificity of 97% in
identifying patients with confirmed diabetes (i.e.,
this algorithm correctly identifies 86% of people
who have diabetes and correctly omits 97% of
people who do not have diabetes).” Once it has
been registered in the ODD, an individual’s record
remains there until death.

The ODD does not differentiate type 1 from type
2 diabetes. However, type 1 diabetes represents

a very small proportion (5 -10%) of all diabetes
cases. Administrative data may also underesti-
mate the true prevalence of diabetes because up
to 30% of diabetes cases in the Ontario popula-
tion may be undiagnosed by a physician.*
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The Registered Persons Database (RPDB) was
used to derive population denominators. The
RPDB is an electronic registry of all individuals
who are eligible for coverage under the Ontario
Health Insurance Plan (OHIP) in a given year.
Since numerators for diabetes rates are linked
to addresses in the RPDB, for consistency, the
RPDB was used to create the population de-
nominators for this study. Patients’ addresses are
normally updated either at the time of hospital-
ization or when patients renew their provincial
health card every five years.

If a person does not renew his/her health card or
moves residences without notifying the Ministry
of Health and Long-Term Care about the change
of address, his/her address in the OHIP system
can be out-of-date. This represents a limitation
of the data.

The RPDB may include people who left Ontario,
but did not inform the Ministry of Health and
Long-Term Care. The RPDB may also include

a few people who died, but whose records have
not yet been updated. In an attempt to exclude
individuals who have died, seniors who did

not have a single health claim in the previous
three-year period were excluded from the
analyses. Despite potential inaccuracies, the
RPDB is still a more appropriate denominator
for OHIP-based numerators than census counts
because physician claims from OHIP are derived
from the RPDB population. Using census counts
in the denominator is likely to inflate rates and
create bias in estimates.

Age- and sex-standardized diabetes prevalence
rates were calculated per 100 population for each
census tract in Peel. The diabetes prevalence cate-
gories displayed on the maps in this chapter were
derived by ordering the census tracts from lowest
to highest prevalence and then dividing them
into five groups with equal populations (i.e.,
population-weighted quintiles). Diabetes rates
for the larger Peel Health Data Zones (PHDZs)
were also calculated. This was done to provide a
common geographical unit of analysis with over-
weight/obesity analyses and all other analyses
using data from the CCHS in subsequent chap-

ters. The diabetes prevalence categories displayed
on PHDZ maps were generated by ordering the
PHDZs from lowest to highest prevalence and
then dividing them into three groups with equal
populations (i.e., populations-weighted tertiles).
In order to remove any influence due to differ-
ences in the population’s age and sex distribution
across census tracts or PHDZs, the diabetes rates
were standardized to the 1991 Canada Census
population. Similar steps were used to calculate
separate, age-standardized rates by census tract
for men and women.

The categories of diabetes prevalence rates
displayed on the Greater Toronto Area (GTA)
map of diabetes prevalence (Exhibit 2A.2)

were calculated based on population-weighted
quintiles of diabetes prevalence for Peel. This was
done to make categories on this map comparable
to Exhibit 2.8, which displays diabetes prevalence
rates in Peel. The same category cut-offs used for
Exhibit 2.8 were used on the GTA map, except
the maximum and minimum values for the
highest and lowest categories, respectively, were
extended due to the greater range of diabetes
prevalence rates found within the GTA.

The categories of diabetes prevalence rates
displayed on the Ontario map of diabetes
prevalence (Exhibit 2A.2) were calculated based
on natural breaks. Categories were determined
through examination of the distribution of rates
to find natural “breakpoints” in the data. Due to
the wide range of population denominators in
census subdivisions, use of other methods such
as population-based quintiles was not appropri-
ate. Where possible, however, category breaks
were made similar to other diabetes prevalence
rate maps in this atlas to facilitate comparison.
All census subdivisions with denominators

less than 100 and numerators less than 20 were
excluded prior to classification and are marked
accordingly on the map.

« Body Mass Index (BMI) is a ratio of weight
to height and can be calculated according
to the equation: BMI = weight (kilograms) /
height (metres) squared. In adults aged 18 or
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older, overweight is defined by having a BMI
between 25.0 and 29.9. Obesity is defined by a
BMI of 30.0 or higher.

« Statistics Canada defines visible minorities as
“persons, other than Aboriginal persons, who
are non-White in race or colour,” in accor-
dance with Canada’s Employment Equity Act.

Analysis

This analysis involved two types of maps. The
first type shows area rates of overweight/obesity
or diabetes rate variables depicted using shaded
(choropleth) maps. A second type of map was
created in order to highlight areas of Peel where
diabetes rates were substantially higher or lower
than the overall prevalence rate in the Greater
Toronto Area (GTA) of 9.0%. Because these
analyses use population-based data, even small
differences in rates could easily reach statistical
significance. Thus, in order to identify areas of
Peel where rates of diabetes were meaningfully
different from the GTA rate, a difference of at
least 20% was chosen because a difference of this
magnitude is likely to have public health signifi-
cance. For each Peel census tract, the diabetes

rate was divided by the overall GTA rate in

order to calculate a rate-ratio. Census tracts with
diabetes rates at least 20 per cent higher than

the GTA rate (rate-ratio of >1.2) were depicted
in shades of red, while tracts with rates at least
20% below the GTA rate (rate-ratio of < 0.80)
were depicted in shades of blue. All census tracts
where rates did not differ substantially from the
GTA rate (rate-ratio between 0.81 and 1.19) were
depicted using a single grey colour.
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Key Findings

Issue

+ Education and income are the most commonly
used measures of socioeconomic status (SES)
and important social determinants of health.

« Low SES is often associated with worse health
outcomes. This relationship has also been
found for diabetes. However, it is unclear how
strong these relationships are at the neighbour-
hood level in a largely suburbanized area.

« In this chapter, area-level median household
income and per cent of the population who
fell below Statistics Canada’s low income
cut-off (LICO) are used to measure income.
Per cent of the population that did not com-
plete their high school education is used as a
measure of education.

In Peel, there was a fairly consistent spatial
relationship between rates of diabetes and so-
cioeconomic variables. Higher rates of diabetes
were generally found in areas with lower SES.

Somewhat different patterns for income

and education (components of SES) were

seen across the three Peel municipalities. In
Brampton, the majority of areas with high rates
of diabetes were in the middle income category
and had lower levels of educational attainment.
In northeast Mississauga, there was a cluster

of neighbourhoods, surrounded by industrial
land, that had high rates of diabetes, lower
income and a higher percentage of residents
who did not complete high school. Relatively-
high SES profiles and low diabetes rates were
seen across Caledon and in south Mississauga.

« This chapter presents the spatial distribution Implications
of these socioeconomic characteristics, along
with associated prevalence rates of diabetes,
across Peel region.
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Both education and income appear to be
strongly related to patterns of diabetes preva-
lence in Peel.

Diabetes is often the outcome of poor quality
diets and lack of physical activity — both of
which need to be addressed in the general
population. The consequences of developing
diabetes, including the high cost of managing
this condition and the risk of developing other
serious health complications, are especially
burdensome for people with low SES.

The needs of people living in low-SES areas
should be specifically kept in mind when
policy makers and health planners design
programs to prevent diabetes and help those
living with the disease manage their condition.

Low-SES populations may also live in areas
with poor access to healthy resources, low
walkability and inadequate public transit.
Planners may need to especially attend to
these aspects of the built environment in
low-SES areas.



Socioeconomic status (SES) refers to the posi-
tion an individual or group holds in a society’s
socioeconomic hierarchy.' There is a well
established connection between SES and the risk
of developing chronic diseases including diabetes
and cardiovascular disease.>* For these and many
other diseases, individuals with low SES tend to
have worse health outcomes. As well, individuals
living in more socioeconomically disadvantaged
areas have higher rates of illness and mortality
resulting from chronic disease.*?

There is no single “best” way to measure SES.
Rather, different measures emphasize differ-

ent aspects of the socioeconomic hierarchy.
Education and income are the most commonly-
used measures of SES; they are also important
social determinants of health. From this point in
the atlas, income and education will be used to
describe SES.

Low income and low levels of education have
both been associated with higher rates of diabetes
prevalence. Canadian men and women in the
lowest income and education groups share a
disproportionately high burden of diabetes. For
example, in 2005 in Ontario, 8% of women and
10% of men in the low income group reported
having diabetes compared with 3% of women
and 5% of men in the highest income group.*
Between 1994 and 2009, diabetes incidence - the
onset of new diabetes cases — was highest among
Canadian men and women with the lowest levels
of household income or education.’

Individuals living in lower income areas are also
known to be at higher risk of diabetes. Two re-
cently published atlases both show a significantly
higher prevalence of diabetes among residents of
lower income neighbourhoods than among those
living in more affluent neighbourhoods.*° In
Ontario, individuals residing in the lowest income
neighbourhoods have diabetes rates that are at
least 50% higher than those living in the wealthi-
est neighbourhoods.®

While the underlying causes are not well un-
derstood, many factors may contribute to the
different rates of diabetes seen among individuals
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of varying levels of SES. Levels of income and
education shape overall living conditions and
health-related behaviours such as diet, physical
activity and tobacco use. Diets low in fruits and
vegetables, low levels of physical activity and
higher rates of obesity are often seen among
people in lower SES groups.®'*!" However, it

is important to point out that these factors do

not fully account for the higher rates of diabetes
experienced by persons in low-SES groups. Other
effects of low-SES conditions, such as the stress of
living with economic hardship and in low-quality
housing - throughout a personss life-course — are
likely to be very important in shaping the rela-
tionship between SES and health.'>'* Researchers
are just beginning to understand how such
factors relate to diabetes.

The purpose of this chapter is to present the
spatial distribution of socioeconomic character-
istics across Peel and their association with rates
of diabetes. The specific socioeconomic factors
presented in this chapter are median household
income, per cent of the population who fell below



Statistics Canada’s low-income cut-off (LICO)
and those who did not complete their high school
education. Median income and per cent of people
below the LICO are both common measures of
income in Canada. The LICO is a commonly
used indicator to identify those who are substan-
tially economically worse off than the average.
Measuring the per cent of population without

a high school diploma is important because
individuals in the least educated groups typically
experience the poorest health.

Exhibit 3.1 Median annual household income
(in dollars, after-tax) [2005] and age- and sex-
standardized diabetes prevalence rates per 100
persons aged 20+ [2007], by census tract [2006],
in Peel region

Exhibit 3.2 Spatial relationship between median
annual household income (in dollars, after-tax)
[2005] and age- and sex-standardized diabetes
prevalence rate-ratios* [2007], by census tract
[2006], in Peel region

Exhibit 3.3 Per cent of the population who

fell below Statistics Canada’s low income cut-off
(LICO; after-tax) [2005] and age- and sex-
standardized diabetes prevalence rates per 100
persons aged 20+ [2007], by census tract [2006],
in Peel region

Exhibit 3.4 Spatial relationship between per
cent of the population under Statistics Canada’s
low income cut-off (LICO; after-tax) [2005] and
age- and sex-standardized diabetes prevalence
rate-ratios* [2007], by census tract [2006], in
Peel region

Exhibit 3.5 Per cent of the population aged
25-64 who did not complete their high school
education [2006] and age- and sex-standardized
diabetes prevalence rates per 100 persons aged
20+ [2007], by census tract [2006], in Peel region

Exhibit 3.6 Spatial relationship between per
cent of the population aged 25-64 who did not
complete their high school education [2006] and
age- and sex-standardized diabetes prevalence
rate-ratios* [2007], by census tract [2006], in
Peel region




EXHIBITS AND FINDINGS

Exhibit 3.1. Median annual household income (in dollars, after-tax) [2005] and age- and N
sex-standardized diabetes prevalence rates per 100 persons aged 20+ [2007], by census
tract [2006], in Peel region
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Exhibit 3.2. Spatial relationship between median annual household income (in dollars, N
after-tax) [2005] and age- and sex-standardized diabetes prevalence rate-ratios* [2007],
by census tract [2006], in Peel region
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(LICO; after-tax) [2005] and age- and sex-standardized diabetes prevalence rates per 100
\__Persons aged 20+ [2007], by census tract [2006], in Peel region

(" Exhibit 3.3. Per cent of the population who fell below Statistics Canada’s low income cut-off )
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Exhibit 3.4. Spatial relationship between per cent of the population below Statistics Canada’s )
low income cut-off (LICO; after-tax) [2005] and age- and sex-standardized diabetes prevalence
rate-ratios* [2007], by census tract [2006], in Peel region Y
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(" Exhibit 3.5. Per cent of the population aged 25-64 who did not complete their high school
education [2006] and age- and sex-standardized diabetes prevalence rates per 100 persons
aged 20+ [2007], by census tract [2006], in Peel region
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Exhibit 3.6. Spatial relationship between per cent of the population aged 25-64 who did not )
complete their high school education [2006] and age- and sex-standardized diabetes
prevalence rate-ratios* [2007], by census tract [2006], in Peel region

Findings: N K.

® In Brampton, most areas with a high percentage of
residents who did not complete high school also had
high diabetes rates (at least 20% above the GTA rate).
In Mississauga, this pattern was more mixed.

e With few exceptions, areas with higher levels of educational attainment
in south Mississauga and north Caledon had lower rates of diabetes
(at least 20% below the GTA).
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In Peel, there was generally a consistent relation-
ship between lower socioeconomic status (SES)
and higher rates of diabetes prevalence. However,
different patterns for the components used to
define SES for this atlas (income and education)
were visible across the three Peel municipalities.

Throughout Caledon and in south and west
Mississauga, higher income areas had consis-
tently lower rates of diabetes. The association of
diabetes rates with level of educational attain-
ment (secondary school) appeared to be more
mixed. In Caledon, diabetes rates were in the
lowest range regardless of education level. In
contrast, in Mississauga, which on average has
the highest education levels in Peel, areas with
higher levels of educational attainment gener-
ally had lower rates of diabetes. In northeast
Mississauga, a cluster of lower income and lower
education areas surrounded by industrial land
had a disproportionately high burden of diabetes.

The associations between household income and
education with rates of diabetes were somewhat
different in Brampton, the municipality with

the largest number of high-diabetes areas. Here,
most areas with high rates of diabetes were in
the middle-income category. Many of these areas
also had lower levels of educational attainment.

Although strongly linked to one another, a
persons income and education may have inde-
pendent effects on health and various behaviours
that relate to health."'* For example, education
may influence a person’s choice of foods through
greater knowledge of nutrition and make people
more receptive to health education messages.

It may also make it easier for people to com-
municate with and access appropriate health
services. In turn, a higher income makes it easier
to access better quality resources and services
such as housing, nutritious food and leisure-time
exercise activities, all of which have important
implications for health.

There are many potential explanations for the
association between SES and diabetes prevalence.
Risk factors for diabetes such as obesity, less
healthy eating patterns and sedentary lifestyles

appear to be more common among population
groups with lower SES.*'*'* These and other
health-related behaviours are strongly shaped
by levels of income, education and overall living
conditions throughout a person’ life-course.

Also, Peel is home to one of the largest immigrant
communities in the Greater Toronto Area (GTA)
which further complicates the link between SES
and diabetes. New immigrants often experience
a prolonged period of low income as a result of
the resettlement process. The high rates of im-
migration also bring with them a diverse mix of
ethnic origins which are known to impact health
through diet, health-related behaviours and
genetic make-up. Many recent immigrants who
settle in Peel are from ethnic groups that have an
inherently increased risk of developing diabetes,
particularly those of South Asian, African, Latin
American and Caribbean ancestry.'>'” Peel is
also home to many established immigrants and
persons born in Canada who identify themselves
as being part of these ethnocultural groups. In
2006, Brampton was home to the largest South
Asian community in Peel." Black and Chinese
were the second most commonly reported visible
minority groups in Peel. Immigrants belonging
to high-risk ethnocultural groups who are more
established in Canada and have higher SES may
have a higher residual risk of diabetes due to
genetic susceptibility.'” This could partly account
for the high rates of diabetes throughout many
higher and middle-income areas of Brampton
and Mississauga shown in these analyses (for
more details about patterns of ethnicity and
immigration in Peel and about how these factors
relate to diabetes, see Chapter 4).

It is important to note that the cross-sectional
nature of this research cannot prove a causal link
between lower SES and diabetes because lower
SES may occur after the development of diabetes
(i.e., cause and effect cannot be determined).
Persons with diabetes often have higher rates of
unemployment due to disability associated with
the disease.'”?° Thus, a person’s social status may
deteriorate as a direct consequence of developing
diabetes. Furthermore, the analyses presented in
this chapter use aggregate data to show rates of
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diabetes and SES across neighbourhoods. That
is, there was no information on, for example,
whether a particular individual had diabetes
and also had a low level of education. This is a
common issue in this type of research and must
be kept in mind as one interprets the results of
these analyses.

The findings of this chapter have a number of
implications. Canadians diagnosed with diabetes
who were in the highest household income group
($60,000 and over) were twice as likely to receive
the recommended care to prevent complications
than those in the lowest income group (less than
$20,000).*' Persons in lower SES groups also
experience a higher rate of cardiovascular disease
and are more likely to be hospitalized for an acute
complication of diabetes.>*>* This means that
the consequences of developing diabetes may

be more severe for those with low income.** In
addition, diabetes is a costly condition to man-
age, requiring the use of multiple medications
and supplies to regularly monitor levels of blood
glucose.” This places an even greater burden on
persons in lower income groups who have fewer
resources to purchase these medications and sup-
plies. Among some individuals with lower levels
of educational attainment, low levels of health
literacy - the ability to access, understand and act
on medical information — may be an additional
obstacle to managing this complex condition.”

The cost of maintaining a healthy lifestyle can
pose an additional barrier to persons with lower
incomes.’ Regular exercise can help prevent
weight gain, a major risk factor for the develop-
ment of diabetes. Research from randomized
trials shows that physical activity, along with
changes in diet, plays an essential role in reducing
the occurrence of diabetes in high-risk popula-
tions (i.e., in individuals with prediabetes).?®

7 The costs associated with sports and other
leisure activities could give wealthier individuals
a health advantage over those in lower income
groups who simply cannot afford to engage in
certain sporting activities or join fitness clubs.’
The higher cost of healthy foods (e.g., fruits

and vegetables, lean meats, fish) relative to
energy-dense convenience foods is also likely to

contribute to obesity and diabetes among people
with low incomes.” %

The association between SES and diabetes

may be also driven by differences in access to
healthy resources (e.g., stores selling fresh fruits
and vegetables) and opportunities to engage

in physical activities (e.g., nearby parks or
recreation centres).” In some cities in Canada and
the United States, lower income neighbourhoods
have worse access to such resources as a result

of unequal distribution of these amenities.***
Low-SES populations may also live in areas that
are less pleasant for walking, have fewer walkable
destinations and poor access to public transit
than higher SES areas.’>* Thus, urban planners
may need to especially attend to these aspects of
the built environment in low-SES areas. Because
this research is cross-sectional, it is also possible
that the apparent clustering of individuals

with diabetes and low SES in particular
neighbourhoods may be due to some other factor
or group of factors. For example, individuals with
low SES and diabetes may be more likely to settle
in particular areas because of more affordable
housing.

Public health interventions focused on reduc-

ing the risk of diabetes in low-education and
low-income groups may be more challenging to
implement than public health measures in other
high-risk populations.” Such measures will require

approaches that are multi-faceted and tailored to
the unique needs of the local community.




In Peel, there was a fairly consistent spatial
relationship between rates of diabetes prevalence
and income and education, the components

used to define socioeconomic status (SES) for « The socioeconomic factors examined in this
this atlas. Higher rates of diabetes were generally chapter and population estimates for Peel
found in lower SES areas. However, somewhat region were gathered from the 2006 Canadian
different patterns for the components of SES census for each census tract.

(income and education) were visible across the « 'The total population included Canadian

three Peel municipalities. In Brampton, the citizens, landed immigrants, refugees, stu-
majority of areas with high rates of diabetes were dents, people with work permits and people
in the middle-income category and had lower with Minister’s permits whose usual place of

levels of educational attainment. In northeast
Mississauga, a cluster of neighbourhoods - sur-
rounded by industrial land - with high rates of
diabetes, lower income and a higher percentage
of residents who did not complete high school
was identified. Relatively high SES profiles and
low diabetes rates were seen across Caledon and ¢ The percentage of individuals living below

residence is in Canada.

o The median household income represented
the median after-tax income reported by
households within a given census tract in the
year 2005.

in south Mississauga. Many factors may explain Statistics Canada’s low income cut-off (LICO,
the relationship between neighbourhood SES and after-tax) was derived for economic families
diabetes prevalence, including the distribution and persons aged 15 years or older in private
of ethnocultural groups across municipalities, households who were not in economic

as well as local access to healthy foods and families. The LICO refers to income levels at
opportunities for physical activity. The relation- which individuals spent 20% or more of their
ship between these factors and diabetes across total income than the average family on food,
neighbourhoods of varying SES will be explored shelter and clothing.

in later chapters of this atlas. « The proportion of residents with less than

high school education was based on the per-
centage of the non-institutionalized population
aged 25 to 64 years who did not receive their
secondary school graduation certificate or
equivalent. The standard approach to measur-
ing educational attainment in a population

is to restrict the measure to adults aged 25 to
64 years. This approach is endorsed by the
Organisation for Economic Co-operation

and Development (OECD) and by Statistics
Canada. Only adults aged 25 to 64 years are
included because individuals younger than

25 may not have yet completed their schooling.
Levels of education among adults aged 65 and
older reflect educational attainment many
decades ago, a time when general levels of
education were lower than today.




o Age- and sex-adjusted diabetes rates per 100
adults aged 20 years or older were calculated
using the Ontario Diabetes Database and
other administrative data sources held at
the Institute for Clinical Evaluative Sciences
(ICES) (for a detailed description of the
data sources of diabetes rates, please refer to
Appendix 2.A in Chapter 2).

Bivariate maps were created to display the spatial
relationship between socioeconomic variables
and rates of diabetes. Choropleth (shaded) maps
were produced for each socioeconomic variable.

The classifications ranges for median household
income and proportion of residents with less
than high school education were determined
using natural breaks in the distribution of the
data, which is a common classification method
for choropleth mapping. The classifications
ranges for per cent of the population below

LICO (after-tax) were generated based on
population-weighted quintiles for Exhibit 3.3 and
population-weighted tertiles for Exhibit 3.4.

Diabetes rates were depicted in three categories
using proportional circles. The ranges for these
categories were determined by first ordering the
population-weighted diabetes rates of all Peel
census tracts from lowest to highest, and then
selecting the four points that divide the rates

into five equal population-weighted groups
(quintiles). Three different proportional circle
sizes were used to correspond to the magnitude
of diabetes rates (i.e., larger circles correspond

to progressively higher ranges of diabetes rates).
The lowest category of diabetes rates consisted of
the first (lowest) quintile and the highest category
consisted of the last (highest) quintile. The
middle category of diabetes rates was made up

of the middle three quintiles grouped together.
These circles were then overlaid on top of the
choropleth maps of socioeconomic variables.
This was done so that the reader could observe

whether there is a spatial correspondence
between, for example, areas with higher diabetes
rates and lower household income.

A second type of map for each socioeconomic
variable was created in order to highlight areas
of Peel where diabetes rates were substantially
higher or lower than the overall prevalence rate
in the Greater Toronto Area (GTA) of 9.0%.
Because these analyses use population-based
data, even small differences in rates could easily
reach statistical significance. Thus, in order to
identify areas of Peel with rates of diabetes that
were meaningfully different from the GTA rate, a
difference of at least 20% was chosen for exami-
nation because a difference of this magnitude is
likely to have public health significance. For each
Peel census tract, the diabetes rate was divided
by the overall GTA rate in order to calculate a
rate-ratio. Census tracts with diabetes rates at
least 20% higher than the GTA rate (rate-ratio of
>1.20) were depicted in shades of red according
to the ranges of values of each socioeconomic
variable. Census tracts with rates at least 20%
below the GTA rate (rate-ratio of < 0.80) were
depicted in shades of blue. All census tracts
whose rates did not differ substantially from the
GTA rate (rate-ratio between 0.81 and 1.19) were
depicted using a single grey colour. The clas-
sification ranges for median household income
and proportion of residents with less than high
school education were determined using natural
breaks in the distribution of the data, which is a
common classification method for chloropeth
mapping. The classification ranges for percent
of the population below LICO (after-tax) were
generated based on population-weighted quin-
tiles for Exhibits 3.3 and population-weighted
tertiles for Exhibit 3.4 (for more information on
maps see the section, How to Read the Maps).
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« Type 2 diabetes occurs more commonly in
non-European ethnoracial groups. This is due,
in part, to differing genetic susceptibility to
diabetes across various ethnic groups.

« Nearly 50% of the Peel population is
comprised of immigrants to Canada. A large
proportion of this population belongs to
ethnic groups that experience a higher risk
of developing diabetes compared with other
ethnic groups.

o This chapter presents the spatial distribution
of ethnoracial and immigration characteristics
of Peel residents, and the association of these
characteristics with rates of diabetes.

« Although settlement patterns differed by
ethnic group, census tracts with higher
proportions of South Asian and Black visible
minorities, as well as those with higher pro-
portions of recent immigrants, also had higher
rates of diabetes.

o Areas with a large proportion of the popula-
tion not speaking English also tended to have
high diabetes rates, particularly in Brampton.

o Strategies to reduce the risk of diabetes in
high-risk communities need to consider the
underlying ethnicity and culture of the target
population.

« Diabetes programs need to be culturally
appropriate and accessible to groups for whom
English is not their first language.

Type 2 diabetes occurs more commonly in
non-European ethnoracial groups, largely due

to ethnic differences in genetic susceptibility.
The highest rates of diabetes worldwide have
been reported in Aboriginal populations, includ-
ing those in Canada. In these populations, the
prevalence of diabetes may be as high as 20% to

50%.'? Other groups with a higher prevalence
of diabetes, both in indigenous and immigrant
populations, include people of South Asian,
African and Hispanic ethnic background.**

In the United States, the prevalence of diabetes

in African- and Hispanic-Americans, and South
Asians, is twice that of non-Hispanic Whites.>”
In England, people from Black Caribbean,
Indian, Pakistani and Bangladeshi ethnic groups
have three to six times higher prevalence than the
general population.' In Canada, people of South
Asian descent are three to five times more likely
to have diabetes than the White population.*" In
Ontario, South Asians and West Asians comprise
12% of the population with diabetes despite
representing less than 4% of the overall popula-
tion."> Although not as high as in those born in
South Asian countries, Ontario residents born

in Africa, the Caribbean and the Middle East
have higher rates of diabetes compared with the
general population and immigrants from western
European countries.*

Ethnicity alters the risk of diabetes through ge-
netic factors that are not completely understood.
Obesity is known to be one of the most important
risk factors for the development of diabetes.
Genetics can influence a personss propensity

to gain weight, where the weight is gained in

the body, the likelihood that increased body fat
will result in insulin resistance and the age at
which diabetes develops.” Studies looking at
people of Western European, African and South
Asian ancestry have found that obesity is sig-
nificantly more common in people of European
and African ancestry, while rates of diabetes are
higher among South Asians.'* Although obesity
levels were found to be similar in the population
of European and African ancestry, diabetes rates
were higher in African ethnic populations.'* In
addition, diabetes risk is significantly higher at
lower body weights and lower waist circumfer-
ences for South Asians, as compared with people
of European or African ancestry'>'® (for more
information on patterns of overweight/obesity
and diabetes prevalence, see Chapter 2). These re-
sults suggest that the relationship between obesity
and diabetes may differ across ethnoracial groups.
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Programs aimed at preventing diabetes need to
consider that standard body weight guidelines
may not be appropriate in an ethnically-diverse
population. The propensity for weight gain

and subsequent development of pre-diabetes or
diabetes are also impacted by social and environ-
mental factors.

Immigration largely affects the epidemiology

of diabetes in the overall population through
changing the ethnic composition of the com-
munity. Risk seems to increase as immigrants
become more affluent and move to urban
centres. This phenomenon has been observed

in migrants from rural to urban areas within the
same country, and in migrants moving from less
industrialized and urbanized countries to those
that are more so0.%'” Migration may influence the
risk of diabetes through nutrition transition (i.e.,
a move from a diet rich in fruits and vegetables to
a Western diet rich in fats, meat, processed foods
and salt), changes in physical activity levels and
stress.'” The relationship between migration and
socioeconomic status is further complicated by
the fact that although migrants may move from
less affluent to more affluent countries, recent

immigrants themselves often experience a drop
in socioeconomic position relative to the native-
born population in the first years after migration.

Differences in socioeconomic status may com-
pound the higher risk of diabetes among certain
ethnoracial and immigration groups.'® Recent
immigrants and visible minorities in Canada
tend to have lower incomes than Canadian-born
individuals of European descent and this may
exacerbate health disparities.">* There is also
evidence that recent immigrants and visible
minorities have poorer access to health services,
which may negatively impact the quality of
diabetes care they receive !>

Peel is a highly culturally and ethnically diverse
region. In 2006, one-half (50%) of Peel residents
overall identified themselves as being from a
visible minority (57% in Brampton, 49% in
Mississauga and 7% in Caledon; see Chapter
1).26 In addition, immigrants comprise 28% of
the total Ontario population, but nearly half of
the Peel population (48.6%).>° The majority of
recent immigrants to Canada (and Peel) originate
from non-European countries.” Thus, many of
these groups are genetically more susceptible to




developing diabetes. The purpose of this chapter
is to examine the relationship between the
prevalence of diabetes and recent immigration
and ethnicity in Peel. The ethnic composition of
Peel is extremely heterogeneous. Therefore, for
the purpose of the analyses in this chapter, the
top five self-identified, visible minority ethnic
groups (South Asian, Black, Chinese, Filipino
and Latin American) and the top three self-
identified, non-visible minority ethnic groups
(Italian, Portuguese, Polish) from the 2006 census
were identified (see Appendix 4A).

Exhibit 4.1 Visible minorities (self-reported)
as a per cent of the total population [2006] and
age- and sex-standardized diabetes prevalence
rates per 100 persons aged 20+ [2007], by census
tract [2006], in Peel region

Exhibit 4.2 South Asian visible minorities (self-
identified) as a per cent of the total population
[2006] and age- and sex-standardized diabetes
prevalence rates per 100 persons aged 20+
[2007], by census tract [2006], in Peel region

Exhibit 4.3 Black visible minorities (self-
identified) as a per cent of the total population
[2006] and age- and sex-standardized diabetes
prevalence rates per 100 persons aged 20+
[2007], by census tract [2006], in Peel region

Exhibit 4.4 Chinese visible minorities (self-
identified) as a per cent of the total population
[2006] and age- and sex-standardized diabetes
prevalence rates per 100 persons aged 20+
[2007], by census tract [2006], in Peel region

Exhibit 4.5 Filipino visible minorities (self-
identified) as a per cent of the total population
[2006] and age- and sex-standardized diabetes
prevalence rates per 100 persons aged 20+
[2007], by census tract [2006], in Peel region

Exhibit 4.6 Latin American visible minorities
(self-identified) as a per cent of the total popula-
tion [2006] and age- and sex-standardized
diabetes prevalence rates per 100 persons aged
20+ [2007], by census tract [2006], in Peel region

Exhibit 4.7 People of Italian ethnic origin (self-
identified) as a per cent of the total population
[2006] and age- and sex-standardized diabetes
prevalence rates per 100 persons aged 20+
[2007], by census tract [2006], in Peel region

Exhibit 4.8 People of Portuguese ethnic

origin (self-identified) as a per cent of the total
population [2006] and age- and sex-standardized
diabetes prevalence rates per 100 persons aged
20+ [2007], by census tract [2006], in Peel region

Exhibit 4.9 People of Polish ethnic origin (self-
identified) as a per cent of the total population
[2006] and age- and sex-standardized diabetes
prevalence rates per 100 persons aged 20+
[2007], by census tract [2006], in Peel region

Exhibit 4.10 People who immigrated to Canada
as a per cent of the total population [2006] and
age- and sex-standardized diabetes prevalence
rates per 100 persons aged 20+ [2007], by census
tract [2006], in Peel region

Exhibit 4.11 People who immigrated to Canada
between 1996 and 2006 as a per cent of the total
population [2006] and age- and sex-standardized
diabetes prevalence rates per 100 persons aged
20+ [2007], by census tract [2006], in Peel region

Exhibit 4.12 People not speaking English

or French as a per cent of the total population
[2006] and age- and sex-standardized diabetes
prevalence rates per 100 persons aged 20+
[2007], by census tract [2006], in Peel region

Exhibit 4.13 Spatial relationship between
visible minorities (self-reported) as a per cent of
the total population [2006] and age- and sex-
standardized diabetes prevalence rate-ratios®, by
census tract [2006], in Peel region

Exhibit 4.14 Spatial relationship between
immigrants to Canada, as a per cent of the total
population [2006] and age- and sex-standardized
diabetes prevalence rate-ratios*, by census tract
[2006], in Peel region
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4 Exhibit 4.1. Visible minorities (self-identified) as a per cent of the total population [2006] )
P RO
and age- and sex-standardized diabetes prevalence rates per 100 persons aged 20+ [2007],

\_ by census tract [2006], in Peel region

7

Findings:

® Peel is home to a large
visible minority population.
Census tracts (CTs) with
higher percentages of visible
minorities (60.1%—-92.1%) were
found in central, west and northeast
Mississauga, as well as southwest,
northwest, north and east Brampton.
Caledon had the lowest proportion of visible
minority populations.

* CTs with high prevalence of diabetes (11.9%-14.3%) e
coincided with areas that had a high concentration of 2
visible minority residents both in Brampton and alio
Mississauga. o"

-

7'\
E International Airport

Freeway or Highway
™ Census Tract Boundary
@ Municipal Boundary

... Industrial Area

)
% visible minorities
3.5-20.0

20.1 -40.0
[ 40.1-60.0
I 40.1 -80.0

higher [l 80.1 -92.2

Diabetes rate per
100 aged 20+

o 47-87
i O 88-118

higher (O 11.9-14.3
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(" Exhibit 4.2. South Asian visible minorities (self-identified) as a per cent of the total population N
[2006] and age- and sex-standardized diabetes prevalence rates per 100 persons aged 20+
\_ [2007], by census tract [2006], in Peel region

7

7\
E International Airport

Freeway or Highway

> o f oo anoosomanans h ™ Census Tract Boundary

coos\Plocooc @ Municipal Boundary

... Industrial Area

Findings:

e Both Mississauga and
Brampton had many census
tracts (CTs) with high

/_(% South Asian
0.0-10.0

percentages of South Asian -~ = 10.1-20.0
visible minorities (more than 30% > 2 [ 20.1-30.0
of the total CT population). ‘ 4 ° A B 30.1-400

e CTs in the southwest, east and north areas S higher Il 40.1-77.3

of Brampton, and in central and northeast Mississauga N\ - -~

had the highest percentages of South Asian residents Diabetes rate per

(40.1%-77.3%). o 100 aged 20+
K
e With few exceptions, high diabetes prevalence rates L2 (io i °o 47-87
(11.9%—-14.3%) were found in CTs with high of L2 O 88-118
concentrations of South Asian residents (30.0%—77.3%). higher O 11.9-14.3

-
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(" Exhibit 4.3. Black visible minorities (self-identified) as a per cent of the total population N
[2006] and age- and sex-standardized diabetes prevalence rates per 100 persons aged 20+
\_ [2007], by census tract [2006], in Peel region

7

< ) s E International Airport
. . A Freeway or Highway
""" h ™ Census Tract Boundary

cooS\Pocoood @» Municipal Boundary

... Industrial Area

(¢}
| % Black
o AN ; 04-3.0
Findings: N (o) N R 2 3.1-6.0
* Many areas scattered [ 61-90
across Brampton had Bl 51-120

census tracts (CTs) with high
percentages of individuals
(compared with the rest of Peel) .
self-identifying as belonging to e ~ Dlabetez rate per
Black visible minority groups N N 100 aged 20+
(9.1%—-24.4%). Mississauga had few are : % ° A o ¥ e o 4.7-87
with similar concentrations, except in the s N i O 88-118

theast region.
northeast region higher O 11.9-14.3

higher Il 12.1 - 24.4

M

® Caledon had low percentages of Black visible minority
populations.

* Many CTs in Brampton with the highest percentages of Black visible minorities (12.1%-24.4%) also had high
rates of diabetes, particularly in the north, east, southwest and parts of central Brampton. Less of a pattern
was observed in Mississauga, except in the northeast. Many of these areas were also found to have high

\_ percentages of South Asian populations [Exhibit 4.2]. Y,
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(" Exhibit 4.4. Chinese visible minorities (self-identified) as a per cent of the total population N
[2006] and age- and sex-standardized diabetes prevalence rates per 100 persons aged 20+

\_ [2007], by census tract [2006], in Peel region

7

Findings:

® While South Asian and Black
visible minority populations were ) .
most highly concentrated in Brampton N\ " L/
(see Exhibits 4.2 and 4.3), the highest K r o
percentages of Chinese visible minorities fo
(6.6%—-21.9%) were present in Mississauga, N

predominantly in the central region. ool

* Neither Brampton nor Caledon had significant Chinese
visible minority populations.

* There was no clear correspondence between percentage of people of
Chinese ethnicity and rates of diabetes prevalence in Peel.

-

E International Airport

Freeway or Highway
™ Census Tract Boundary
@ Municipal Boundary

... Industrial Area

e
2 K

(i0
a
at

, N\
% Chinese
0.0-1.5

1.6-3.0
[ 31-65
B 4.6-15.0
higher M 15.1-21.9

v

Diabetes rate per
100 aged 20+

o 47-87
l O 88-118

higher (O 11.9-14.3
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(" Exhibit 4.5. Filipino visible minorities (self-identified) as a per cent of the total population N
[2006] and age- and sex-standardized diabetes prevalence rates per 100 persons aged 20+
\_ [2007], by census tract [2006], in Peel region

7

A . A '\
Ry 7 NS S .- E International Airport

Freeway or Highway

> N\ f oo anoosomanans h ™% Census Tract Boundary

coos\Plocooc @ Municipal Boundary

... Industrial Area

Findings:

e Similar to the distribution
of people of Chinese
ethnicity (Exhibit 4.4), people N
of Filipino ethnicity in Peel largely

- )
% Filipino
0.0-15

1.6-2.5
resided in Mississauga, particularly B
in the central, west and north regions. P O & = ‘21? 471(5J
» Some census tracts (CTs) with higher Filipino R higher Il 7.6 -17.9

concentrations were also scattered throughout oeed
Brampton, particularly in the northwest and southwest V/

Diabetes rate per
regions. Caledon had very low percentages of people of

100 aged 20+

Filipino ethnicity. K ©
p Y L2 o o 47-87
e There was no clear association between percentage of at? ! i O 88-11.8
people of Filipino ethnicity and diabetes rates in Peel. higher O 11.9-143

-
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4 Exhibit 4.6. Latin American visible minorities (self-identified) as a per cent of the total )
population [2006] and age- and sex-standardized diabetes prevalence rates per 100 persons
aged 20+ [2007], by census tract [2006], in Peel region

/ o

l 7o » .- S \ E International Airport

Freeway or Highway

> o L E i ™ Census Tract Boundary

coos\Plocooc @ Municipal Boundary

... Industrial Area

e
a K
v ol io
..... ot

. . . \
Findings: % Latin American
* People belonging to Latin

American visible minority groups 00-1.0

represented a very small proportion 1.1-15

of the overall population in Peel (up to "\ v [ 1.6-25
a maximum ot 10.0% in one census ’ \ % LD Bl 26-40
tract (CT)). «:::::::: higher [l 4.1 - 10.0

e CTs with higher concentrations (relative to the rest of .
Peel) were found in central, west and northwest Diabetes rate per
Mississauga, and southwest, northwest and central 100 aged 20+

Brampton (2.6%—-10.0%). o 47-87
. S . : l O 88-118
* There was no apparent pattern in the distribution of Latin American )
minorities and diabetes prevalence rates in Peel. higher O 11.9-143
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Exhibit 4.7. People of Italian ethnic origin (self-identified) as a per cent of the total population N
[2006] and age- and sex-standardized diabetes prevalence rates per 100 persons aged 20+

[2007], by census tract [2006], in Peel region

5

Findings:

* After British, people of
Italian ethnic origin
comprised the largest
non-visible minority ethnic group
in Peel (8.1% overall), followed by
Portuguese and then Polish (shown in
subsequent maps).

e The highest percentages of people of Italian ethnicity S
(25.1%—-59.0%) were found in Caledon, particularly in east
Caledon as well as northeast Brampton. Some census tracts
(CTs) in east Mississauga also had higher percentages of
people of Italian ethnic background (15.1%-25.0%).

e In general, CTs with the highest percentages of people of Italian ethnicity
had lower diabetes prevalence as compared to other Peel CTs.

E International Airport

Freeway or Highway
™ Census Tract Boundary
@ Municipal Boundary

... Industrial Area

e
a K
v ol io
(\t
\
| % ltalian
1.2-5.0
51-85
[ 8.6-15.0
B 15.1-25.0

higher [l 25.1 - 59.0

Diabetes rate per
100 aged 20+

o 47-87
l O 88-118

higher (O 11.9-14.3
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4 Exhibit 4.8. People of Portuguese ethnic origin (self-identified) as a per cent of the total )
population [2006] and age- and sex-standardized diabetes prevalence rates per 100 persons

\_ aged 20+ [2007], by census tract [2006], in Peel region

Findings:

* In 2006, people of
Portuguese ethnic origin
comprised the third largest
non-visible minority ethnic group in
Peel (5.1% of the overall population).

* Higher percentages of people of Portuguese ethnicity
(6.6%—-16.3%) were found in west and northwest
Brampton, and parts of central and east Mississauga.

* In Mississauga and Caledon, census tracts (CTs) with higher percentages
of people of Portuguese ethnicity had lower diabetes prevalence
compared to the rest of Peel; however, in Brampton, areas with higher
percentages of Portuguese populations had higher rates of diabetes.

-
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e
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Diabetes rate per
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Exhibit 4.9. People of Polish ethnic origin (self-identified) as a per cent of the total population N
[2006] and age- and sex-standardized diabetes prevalence rates per 100 persons aged 20+
[2007], by census tract [2006], in Peel region

N\ - D - Soos \ E International Airport
A Freeway or Highway

C 5 ™% Census Tract Boundary
coos\Plocooc @ Municipal Boundary

... Industrial Area

..... « ©
v io
(1
..... r\‘\‘ a
Findings: N\
. L % Polish
* People of Polish ethnic origin
comprised the fourth largest 03-18
non-visible minority ethnic group 19-35
in Peel (4.8% overall). » : I 36-60
e Mississauga had the largest percentage & 24 ) B 6.1-10.0
of people of Polish ethnicity with higher percentages SIIILEEY, higher [l 10.1-15.4

(6.1%—15.4%) found in the east, south and southeast. 528]

West Brampton and two census tracts (CTs) in Caledon Diabetes rate per

also had higher percentages of people of Polish ethnicity. 100 aged 20+

* In general, CTs with higher percentages of people of Polish ethnicity had °© 47-87
lower or mid-range diabetes prevalence rates (compared with the rest of l O 88-118
Peel). higher (O 11.9-14.3

-
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4 Exhibit 4.10. People who immigrated to Canada as a per cent of the total population [2006] )
and age- and sex-standardized diabetes prevalence rates per 100 persons aged 20+ [2007],
\_ by census tract [2006], in Peel region

7
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Findings: - g 0

® |In 2006, Peel was home
to a large immigrant

o i
population. The proportion 7% immigrants (al)

of Peel’s population born 16.2-30.0

outside of Canada was 48.6% 30.1 — 40.0

(51.6% in Mississauga, 47.8% in V. /4 = 40'1 50'0
Brampton and 20.8% in Caledon). ; \/ > © 8 DS

NG . Bl 50.1-60.0

* In a large proportion of census tracts (CTs) Ll higher [l 60.1 -72.2

throughout Mississauga, immigrants made up more SRR
than 50% of the population, with the exception of the CTs
to the south bordering Lake Ontario. Brampton had large
percentages of immigrants in the north, east and southwest areas.

Diabetes rate per
100 aged 20+

Caledon had a comparatively small immigrant population. i o 47-87
O 88-118
* In general, CTs with the highest percentages of immigrants had higher hiah O
diabetes prevalence compared with the rest of Peel. Igher 11.9-14.3

-
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(" Exhibit 4.11. People who immigrated to Canada between 1996 and 2006 as a per cent of the N
total population [2006] and age- and sex-standardized diabetes prevalence rates per 100
\__Persons aged 20+ [2007], by census tract [2006], in Peel region Y,

/ o s
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cooS\Pocoood @» Municipal Boundary

... Industrial Area

% immigrated

(1996 to 2006)

AAAAA 0.0-10.0
Findings: 10.1-15.0
9 I 15.1-20.0
* The total percentage of B 20.1-30.0

the Peel population that
immigrated to Canada
between 1996 and 2006 was

higher M 30.1 -46.3

18.5% (20.2% in Mississauga, 17.9% W\_- A o Diabetes rate per
in Brampton and 1.9% in Caledon). ~ \ T 100 aged 20+
DI o PEN e
e In many census tracts (CTs) throughout SUETeES 2 ¥ i o 47-87
Mississauga, with the exception of the south region EEEEREED ta(‘ o O 88-118
that had lower rates, recent immigrants accounted for 30029 o® higher O 11.9-14.3
more than 20% of the total population. South Mississauga / )

was also more affluent compared with the rest of Peel (see
Chapter 3). In Brampton, CTs in the north, east, and southwest areas had the highest concentrations of recent
immigrants. Caledon had very low levels of recent immigration.

e In general, Peel CTs with high percentages of recent immigrants had higher diabetes prevalence as
\_ compared to the rest of Peel. )
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(" Exhibit 4.12. People not speaking English or French as a per cent of the total population [2006]\
and age- and sex-standardized diabetes prevalence rates per 100 persons aged 20+ [2007],
\_ by census tract [2006], in Peel region Y
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did not speak English or French. 100 aged 20+

e With only one exception, census tracts (CTs) with the o 47-87
highest percentages of people not speaking English or O 88-1138
French also had the highest rates of diabetes. higher O 11.9-143

-
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Exhibit 4.13. Spatial relationship between visible minorities (self-identified) as a per cent of the N
total population [2006] and age- and sex-standardized diabetes prevalence rate-ratios* [2007],
by census tract [2006], in Peel region
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Exhibit 4.14. Spatial relationship between immigrants to Canada, as a per cent of the total N
population [2006] and age- and sex-standardized diabetes prevalence rate-ratios* [2007],
by census tract [2006], in Peel region
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Findings:

e In Mississauga, with the
exception of one census
tract (CT), all CTs with high
rates of diabetes (at least 20%

above the GTA rate of 9.0%) also o A 0.81-1.19
had the highest percentage of g < 7N
immigrants (55.0% or more). / Y <0.80 -
* In Brampton, there was more variation. However, all but N\ 16.2 40.0 550 72.2

three of the high-diabetes CTs also had an immigrant

. % immigrants (all)
population of at least 40%.

*Rate-ratio calculated as:

e Few CTs in Mississauga or Brampton had low rates of diabetes (at least census tract rate for pop. aged 20+
20% lower than the GTA rate); however, all low-diabetes areas also had GTA rate for pop. aged 20+
the lowest percentages of immigrants relative to other areas of Peel. Overall Greater Toronto Area

\ \ (GTA) diabetes rate: 9.0% /
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The analyses in this atlas showed a strong
concordance between the ethnic composition
of Peel census tracts and diabetes prevalence. In
Peel, South Asians comprised the most promi-
nent visible minority group, followed by Blacks.
Brampton had many census tracts with high
rates of diabetes (11.9% to 14.3% as compared
with the GTA average of 9.0%), as well as a
higher percentage of the population belonging
to a non-White ethnoracial group, particularly
South Asian and Black. Similar to Brampton,
Mississauga had a large South Asian population,
but was also home to a significant percentage of
people of Chinese and Filipino ethnicity. Areas
in both Brampton and Mississauga that had
large percentages of visible minorities also had
high percentages of immigrants, particularly
recent immigrants (i.e., people who immigrated
between 1996 and 2006). Caledon had low rates
of diabetes in conjunction with a low percent-
age of visible minorities and a low percentage
of immigrants. Caledon had a relatively high
proportion of people of Italian, and to a lesser
extent, Portuguese and Polish ethnicity.

The concordance observed between the propor-
tion of visible minorities or immigrants and
diabetes prevalence is largely driven by patterns
of increased immigration from non-European
countries over the last 20 years. In 2009, 69%

of all immigrants to Canada came from Asia,
Africa or the Middle East.”” As discussed in the
introduction, people of South Asian, African and
Caribbean origin have a higher risk for diabetes.
South Asians, in particular, have very high rates
of diabetes regardless of whether they reside with-
in their birth country or are external migrants
from the region.*®'”?® For South Asians, this
increased risk of developing diabetes begins at an
earlier age, at a lower body mass index and with
a smaller waist circumference.”> ' Developing
diabetes at an earlier age further increases the
burden of disease in this group by increasing the
lifelong risk of complications related to diabetes
(for more information, see Chapters 1 and 2). In
2006, South Asians comprised 24% of the total
Peel population.

Although many chronic conditions occur less
frequently in recent immigrants (a phenomenon
described as the “healthy immigrant effect”),

the prevalence of diabetes is higher in specific
immigrant groups including people of South
Asian, African and Caribbean origins.* It should
be noted, however, that diabetes rates vary
considerably across immigrant groups and im-
migrants from Western and Eastern Europe, and
East and Central Asia have relatively low rates of
diabetes compared with both other immigrant
groups and the general Ontario population. Not
only are certain groups at increased risk, but the
health of recent immigrants also tends to decline
over time.” Studies show that the body weight of
many immigrants increases after only 10 years
of residence in the new host country.** As
immigrants adopt a typical North American or
Western diet high in saturated fats, red meats and
“junk food”, this may accelerate the development
of insulin resistance and diabetes in these groups.
The psychological stress of settlement can lead to
unhealthy eating habits* and may even directly
increase the risk for developing diabetes.’*
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Thus, diabetes programs should be geared
towards newcomers taking into consideration
ethnicity, period of immigration and factors
related to the immigration experience.

In Peel, a number of areas that had high percent-
ages of recent immigrants and visible minorities
at high risk of developing diabetes (particularly
in Brampton and north Mississauga) also had
higher rates of people with no knowledge of
Canadass official languages and lower socioeco-
nomic status (SES) (for more information, see
Chapter 3). Education and income are important
factors that influence the health of high-risk
populations and their ability to access appropri-
ate health care services. The SES of many recent
immigrants is complex as they tend to have high
educational attainment, but low income, when
first arriving in Canada. New immigrants may
be less able to navigate the health care system

or advocate for their health needs, which may
result in poorer access to diabetes prevention and
management programs.*** Language may serve
as an additional barrier to accessing medical care
and local resources.*

The clustering of low SES and high rates of
recent immigration in some of the same areas
makes it difficult to separate the effects of these
two factors in those neighbourhoods. Ethnic

enclaves may be advantageous because they give
individuals more access to culturally-appropriate
and familiar foods, and provide other pertinent
cultural resources; however, neighbourhoods that
are home predominantly to low-income or mar-
ginalized groups, including recent immigrants,
can discourage healthy lifestyle choices through
a lack of attractive and safe environments for
physical activity and ready access to unhealthy
foods.*>*” These environmental factors may
compound the risk for diabetes in genetically
susceptible individuals.

Not only are certain ethnic and socioeconomic
groups more likely to develop diabetes (see also
Chapter 3), but the consequences of developing
diabetes may be particularly difficult for socially
disadvantaged groups. Effective management of
diabetes requires good access to primary care,
regular specialist visits and, often, adherence to a
complex medication schedule. Poorly controlled
diabetes often leads to adverse health outcomes
including cardiovascular disease, amputations and
death.’®* There are known racial differences in
diabetes management and risk of health problems
related to diabetes in the U.S.*»** In Canada,

the relationship between ethnicity, language and
diabetes management is less clear. One study
found that there was no significant difference
between use of primary or specialist care by South
Asians and Blacks as compared with the general
population; however, these ethnic minorities were
less likely to receive eye exams." Gucciardi and
colleagues (2007) found that non-English speak-
ing patients were more likely to follow a diabetes
self-management programs than English speaking
Canadians when culturally- and language-appro-
priate resources were available.* Unfortunately,
health information and services that are sensitive
to a range of cultures, faiths and languages are
often not available, which promotes inequities in
access to health services and quality of medical
care for a number of groups. Therefore, not only
are diabetes prevention strategies important in
high-risk populations, but investment in diabetes
management programs for these same groups
and neighbourhoods is also essential to improve
individual outcomes.
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Important limitations of these analyses deserve
mention. Firstly, the analysis used health claims
data to identify individuals who had been already
diagnosed with diabetes by a physician. Thus, the
rate of diabetes among new immigrant groups
may be underestimated because individuals who
experience barriers to accessing medical care,
including those who may not yet be eligible for
provincial health insurance, may not have had
the opportunity to be diagnosed. Additionally,
this analysis focused only on people with existing
diabetes (i.e., prevalence) and did not attempt to
identify new diagnoses of diabetes (i.e., inci-
dence). Therefore, cause-and-effect or the exact
time sequence of events (i.e., whether individuals
had diabetes before they moved to an area or
whether they developed it afterwards) cannot be
inferred. Finally, this study only used area-level
information about immigration and ethnicity.

So although it can be observed, for example, that
areas with high percentages of recent immigrants
also had high rates of diabetes, the immigration
status or ethnoracial background of the people
with diabetes in census tracts cannot be inferred.

It should also be noted that the diabetes age-
and sex-adjusted prevalence ranges found on
the maps span a large spectrum of risk and it
could be argued that even the lowest risk cat-
egory contains a moderate diabetes burden. For
example, the lowest diabetes prevalence group
(4.7%-8.7%) overlaps the overall Ontario preva-
lence of 8.3%. Similarly, the middle prevalence
group (8.8 %-11.8%) spans both the overall GTA
and Peel rates of 9.0% and 10.0%, respectively.
What can be said, however, is that the highest
prevalence group (11.9%-14.3%) truly does
represent a high burden of diabetes where as
many as one-in-seven people in these areas have
been diagnosed with diabetes by a physician.

Peel is home to a large visible minority popula-
tion, particularly individuals of South Asian
heritage. There was a strong relationship between
diabetes, immigration (especially recent immi-
gration) and visible minority status, particularly
for South Asian and Black populations in Peel
census tracts. This relationship was most evident
in the high-diabetes areas in west, central and
northeast Mississauga, as well as east, central-
west, north and northeast Brampton, areas

that are home to high concentrations of visible
minorities and recent immigrants. One issue of
concern was the high proportion of residents
who did not speak English in areas with high
rates of diabetes. Language-specific services and
information should be provided in these areas.

The findings in this chapter suggest that local
policymakers and planners need to take genetic,
cultural and language issues into account when
devising community-based interventions,
prevention programs and health services aimed
at reducing the burden of obesity and diabetes.
There is evidence that maintaining a more tra-
ditional pattern of diet and increasing physical
activity can reduce the development of obesity
and diabetes in high-risk ethnoracial migrant
groups.® It is important to take into account the
genetic susceptibility of certain ethnic groups to
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developing diabetes even at lower body weights
and younger ages, suggesting that “one-size-
fits-all” prevention programs may not be
appropriate. Interventions to improve diabetes
control in low income and ethnoracial minority
groups also need to be tailored to individual,
family and community needs.** Future research
in this area could help to guide interventions
that support health equity.

o Immigration, knowledge of official language
and visible minority status of Peel residents
were abstracted at the census tract level from
the 2006 Census of Canadian Census using
standard definitions created by Statistics
Canada.

« For this analysis, ethnic groups were defined
based on the visible minority populations to
which people self-identified. The proportion
of the population that belonged to the top

three non-visible minority ethnic groups (after

United Kingdom countries) was derived from
the ethnicity question on the Census asking
what were the ethnic or cultural origins of
respondents’ ancestors.

o Age- and sex-adjusted diabetes rates per 100
adults aged 20 years or older were calculated
using the Ontario Diabetes Database and
other administrative data sources held at
the Institute for Clinical Evaluative Sciences
(ICES) (for a detailed description of the
data sources of diabetes rates, please refer to
Appendix 2.A in Chapter 2).

« An immigrant is defined by Statistics Canada
as a person born outside of Canada who
has been granted the right to live in Canada
permanently by immigration authorities.

Recent immigration refers to those who gained

immigrant status in the preceding 10 years
(i.e., between 1996 and 2006).

o Statistics Canada defines visible minorities as
“persons, other than Aboriginal persons, who
are non-White in race or colour,” in accor-
dance with Canada’s Employment Equity Act.

Bivariate maps were created to display the spatial
relationship between immigration, language

and ethnicity variables and rates of diabetes.
Choropleth (shaded) maps were produced for
each immigration, language and ethnicity vari-
able. The classification ranges for each of the
variables shown on these maps were determined
using natural breaks in the distribution of the
data, a common classification method for choro-
pleth mapping. Diabetes rates were depicted in
three categories using proportional circles. The
ranges for these categories were determined by
first ordering the population-weighted diabetes
rates of all Peel census tracts from lowest to
highest and then selecting the four points that
divide the rates into five equal groups (quintiles).
Each category of diabetes rates was depicted
using proportional circles. Three different circle
sizes were used to correspond to the magnitude
of diabetes rates (i.e., larger circles correspond

to progressively higher ranges of diabetes rates).
The lowest category of diabetes rates consisted
of the first (lowest) quintile and the highest
category consisted of the last (highest) quintile.
The middle category of diabetes rates was

made up of the middle three quintiles grouped
together. These circles were overlaid on top of
the choropleth maps of immigration, language
and ethnicity variables. This was done so that the
reader could observe whether there is a spatial
correspondence between, for example, areas with
higher diabetes rates and higher percentages of
recent immigrants. For the visible minority maps,
2006 Census data were examined for Peel and the
top five visible minority groups that represented
the largest proportion of residents in Peel were
presented. The same method was used to identify
the top three non-visible minority ethnic groups
(excluding those of ‘British’ ethnic ancestry).
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A second type of map for the immigration and
visible minority (all) variable was created in
order to highlight areas of Peel where diabetes
rates were substantially higher or lower than the
overall prevalence rate in the Greater Toronto
Area (GTA). The overall GTA diabetes rate was
9% (nine cases per 100 adults aged 20 years or
older). For each Peel census tract, the diabetes
rate was divided by the GTA rate in order to
calculate a rate-ratio. Census tracts with diabetes
rates at least 20% higher than the GTA rate
(rate-ratio of 21.2) and census tracts with rates at
least 20% lower than the GTA rate (rate-ratio of
< 0.8) were shaded in different colors according
to ranges of values of the immigration or visible
minority (all) variable. All census tracts whose
rates did not differ substantially from the GTA
rate (rate-ratio between 0.81 and 1.19) were
depicted using a single grey colour.
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« Physical activity plays an essential role in the
prevention and/or control of type 2 diabetes.
The way a community is designed can either
promote or discourage local residents from
walking or using a bicycle for transportation,
or from participating in other types of
physical activities.

Areas where it is difficult to walk make
residents dependent on a car to perform daily
activities and may contribute to low levels of
physical activity, which may lead to obesity
and obesity-related chronic diseases such as
diabetes. Conversely, areas with dense, well-
connected street networks and good access to
transit may stimulate daily walking/bicycling
and thereby lead to better health. Suburban
areas developed in the post-World War II era
are predominantly automobile oriented and
tend to lack these activity-stimulating design
features.

This chapter explores the relationship between
built environment factors linked to physical
activity and diabetes within Peel region, with
a focus on walking or bicycling for recreation

or transportation purposes. “Built environ-
ment” commonly refers to the man-made or
modified physical context in which people
live, work and play, and includes features like
roads, sidewalks, buildings, parks, recreational
and retail facilities.

o The built environment throughout Peel is

overwhelmingly automobile oriented. While
short travel distances to a variety of common
services and destinations were identified in
some areas, many other physical and aesthetic
barriers to walking and bicycling were identi-
fied. These include:

— The extensive network of high-speed
expressways and major highways in Peel
limits connectivity of pedestrian and
bicycling routes, and pathways. Fast traffic
speeds may also affect residents’” percep-
tions of safety when using these routes.

- Few dedicated on-road bicycle lanes
exist in Peel; all but one are located in
Mississauga, and these are generally short
and disconnected from each other.

Rates of daily walking/bicycling trips were
consistently very low and rates of daily car
trips were consistently high throughout Peel.

Generally inconsistent relationships between
characteristics of the built environment and
rates of diabetes prevalence were found in
Peel. Both higher and lower rates of diabetes
were found in areas with similar design
characteristics and levels of access to walkable
destinations.

The majority of dwellings in all but one census
tract in Peel were constructed after 1946. Most
areas across Mississauga and Brampton share

similar modern automobile-oriented suburban




design characteristics. This lack of variation in
community design made it difficult to evaluate

the relationship between built environment
factors and walking/bicycling or diabetes
prevalence because there were few “walkable”
areas for comparison.

Many areas in Peel have suburban design

features that may partially account for the low

levels of walking/bicycling and public transit

use, and high levels of car use observed in this

chapter. These low levels of active transporta-

tion may contribute to increased prevalence of
overweight/obesity and diabetes in the region.

Some aspects of the built environment, such
as the street network, are difficult to modify
within existing developments. Planners,
developers and policy makers should make
an effort to include healthy, walkable urban
design characteristics in rapidly developing
areas of Brampton and Caledon before com-
munities are built.

In existing built-up (developed) areas, plan-
ners and policy makers should encourage
intensification through the re-development
of parking lots and brownfield (abandoned

or underused industrial or commercial) sites,

and permit increased densities and mixed-use
development through rezoning. Consideration

should also be given to the ways in which
physical barriers (such as parking lots, major
highways and noise walls) and uninviting
pedestrian-level aesthetics may discourage
walking and bicycling in many areas of Peel.

The development of an interconnected system

of dedicated bicycle lanes on key routes
throughout the region may better support

bicycling to work/school, for running errands

or for recreation.

Additional research is required to fully
evaluate the relationship between built envi-
ronment characteristics, walking/bicycling

and diabetes prevalence in Peel. For example,

Peel and neighbouring urban centres could

undertake a more detailed study that includes

built environment characteristics, such as
street-level aesthetics, sidewalk presence and
physical barriers to walking, which could not
be assessed in this atlas. Such research should
make sure to include a variety of walkable
and non-walkable areas to allow for optimal
comparisons.

Lack of physical activity and a sedentary lifestyle
are risk factors for obesity and many chronic
diseases such as type 2 diabetes.” Even moderate-
intensity activities such as brisk walking can have
significant health benefits, including lowering the
risk of cardiovascular disease and overall mortal-
ity.*® There is also evidence that type 2 diabetes
can be prevented in people who are at high risk
through intensive lifestyle changes that include
both diet and physical activity programs.®”

Canadian Physical Activity Guidelines recom-
mend that adults accumulate at least 150 minutes
of moderate- to vigorous-intensity physical
activity in a week in order to accrue health
benefits.* However, only 15% of Canadians are
active enough to meet these recommendations.’
Only 32.6% to 56.7% of Peel residents aged 12
and older were moderately to highly physically
active (equivalent to walking 30 to 60 minutes a
day or more), depending on where they lived in
the region (for more information, see Chapter
6). The amount of time North Americans spend
in sedentary activities such as viewing television
or sitting in a car is increasing, while levels of
physical activity during work hours are decreas-
ing.! ! There is also increasing evidence that
aspects of the built environment, urban design
and transportation planning can create reliance
on automobiles for transportation and make it
difficult to integrate activities like bicycling and
walking (by far the most common type of physi-
cal activity) into daily routines.'>"?

There is increasing awareness among planners,
policymakers and researchers that features of the
built environment can serve as either facilitators
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or barriers to active living. For example, in com-
parison to the rest of Canada, residents of major
urban centres were more likely to find their
neighbourhoods as convenient places in which to
walk or bike for leisure, or to run errands. They
were also more likely to walk, bike or take public
transit as their primary means of getting to work
and to be at a healthy body weight.'* In addi-
tion, walkable features of the built environment,
such as greater street connectivity, residential
density, and increased proximity to retail and
service destinations, characterize areas that are
more amenable to walking and bicycling.">**
Individuals’ perceptions of aesthetics and safety,
such as the friendliness and attractiveness of the
built environment for walking, have also been
related to walking for exercise or recreation.'**
Older areas - built prior to World War II

- commonly have many of these walkable charac-
teristics because they tend to have smaller block
sizes, more street connections and sidewalks, and
provide easier access to local amenities.?'**

Trends in community planning and urban design
over the past 60 years have resulted in residential
communities that are less conducive to walking
and other physical activities. Modern suburbs
often lack sidewalks, have fewer connections
between streets and contain streets that often end
in cul-de-sacs, thus increasing the distance resi-
dents must travel to access common services and
destinations. Moreover, newer housing develop-
ments are typically zoned for solely residential
purposes, and often only connect to employment
and commercial areas via high-speed arterial
roads and expressways. This further increases
residents’ dependence on cars to access local
retail, employment and community services.

Land-use mix greatly influences the method
people choose for traveling from one place to
another.”* For example, the coexistence of com-
mercial and residential areas in the same area
gives local residents easier access to services and
amenities. American and Australian residents
were more likely to walk to a store, restaurant or
recreational facility if it could be reached within
five to 10 minutes.”?*” An inverse relationship
between the degree of land-use mix in neigh-
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bourhoods and the level of obesity has been
found in the United States, and Americans who
spent more minutes per day traveling in a car had
a higher likelihood of being obese.”®

Peel region contains land uses that range from
agricultural fields and natural green spaces

to industrial parks and urbanized areas with
relatively high densities (compared with the rest
of Peel). Among residential areas alone, there
are variations in urban design ranging from
sparsely-developed suburbs and estate housing to
more densely populated zones near city centres.
However, most of the typically suburban areas in
Peel — which were developed in the post-World
War II period - feature larger residential lots in
areas far removed from single-use commercial
and employment districts.

In this chapter, several aspects of the built
environment that may affect levels of walking/

The built environment in Peel follows his-
torical land use patterns. The first waves of
European settlers came to this area in the
early 1800s, establishing numerous small
communities in the townships around the
“Home District,” an area that was divided
into York and Peel counties in 1858. Because
of its abundant agriculture, Peel was a bread
basket in the province, growing ample
amounts of wheat; beef and dairy production
was also prominent. A few of the villages
grew into significant towns, including Bolton,
Brampton, Streetsville, Port Credit and
Malton, largely because of their proximity to
railways and the presence of other industries
like manufacturing.

After World War Il, small housing de-
velopments appeared around existing
communities, a trend that shifted in the 1950s
and 1960s with planned, unincorporated
communities like Erin Mills and Bramalea.
These were Peel’s first typically suburban
areas. Opened in 1939, Malton Airport (now

bicycling and use of different modes of trans-
portation in Peel are described. The location,
density and accessibility of walkable destinations
— such as shops, restaurants and community
centres — that may influence people’s propensity
to walk or bicycle for transportation purposes
are also examined. Using the list of “diverse uses”
from the Leadership in Energy & Environmental
Design (LEED) for Neighbourhood Development
Rating System, four major categories of walk-
able destinations have been identified: food
retail, community-serving retail, services and
civic and community facilities® (see Appendix
5.A for a detailed list of the types of businesses,
services and facilities in each category of walk-
able destinations). Finally, patterns of spatial
correspondence between rates of trips by various
modes of transportation, density of walkable
destinations and diabetes prevalence are shown.
These and other features of the built environment
may be important facilitators of and barriers to
healthy, active living in Peel.

Toronto Pearson International Airport) was
the centre of the aviation industry in Canada,
becoming a hub for industry in general as

it added international routes in the 1960s.
Other industrial areas were developed

based on their proximity to the airport or the
400-series highways. In 1973, the Ontario gov-
ernment created Peel and a number of other
regional municipalities from existing counties,
primarily in urban areas. Responsibility for
public health, formerly at the county level,
was transferred to the new regions. By the
late 1980s, there was little land left to develop
between existing Peel communities and new
housing pushed into the eastern and western
fringes of the region, towards York and Halton
regions. The largely rural Caledon is now one
of the only significant remaining greenbelt
areas in the Greater Toronto Area (GTA).
Recently, there has been a move towards
building “up” instead of “out”, especially in
downtown Brampton and Mississauga’s City
Centre district where there has been higher
density development.
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Exhibit 5A.1 Walking and bicycling trips*
(combined), as a per cent of all trips, by census
tract [2006], within the Greater Toronto Area
(GTA)

Exhibit 5A.2 Public transit trips*, as a per cent
of all trips, by census tract [2006], within the
Greater Toronto Area (GTA)

Exhibit 5A.3 Car trips, as a per cent of all
trips, by census tract [2006], within the Greater
Toronto Area (GTA)

Exhibit 5.1 Main land use categories [2007-
2010], in Peel region

Exhibit 5.2 Satellite view of Peel region [2000]

Exhibit 5.3 Number of dwellings per square
kilometre, by census tract [2006], in Peel region

Exhibit 5.4 Period of construction of the
majority of dwellings, by census tract [2006], in
Peel region

Exhibit 5.5 Highways [2010], roads [2010],
municipal and regional public transit systems
[2008/10], in Peel region

Exhibit 5.6 Bicycle routes and multi-use trails
[2010], in Peel region

Exhibit 5.7 Average number of daily walking
and bicycling trips per 100 people [2006], by
census tract [2006], and locations of regional
transit stations [2010], in Peel region

Exhibit 5.8 Average number of daily public
transit trips per 100 people [2006], by census
tract [2006], and locations of regional transit
stations [2010], in Peel region

Exhibit 5.9 Average number of daily car trips
per 100 people [2006], by census tract [2006],
and locations of regional transit stations [2010],
in Peel region

Exhibit 5.10 Average number of vehicles per
household [2006], by census tract [2006], in Peel
region

Exhibit 5.11 Car trips less than or equal to 5
kilometres in length (as a percentage of all daily
car trips) [2006] and per cent of the population
that fell below Statistics Canada’s low income
cut-off (LICO); after tax [2005], by census tract
[2006], in Peel region

Exhibit 5.12 Locations of retail and service
walkable destinations* [2009/10], in Peel region

Exhibit 5.13 Locations of civic and community
facility walkable destinations* [2009/10], in Peel
region

Exhibit 5.14 Number of walkable destinations
[2009/10] per square kilometre, by census tract
[2006], in Peel region

Exhibit 5.15 Number of walkable destinations
[2009/10] within a 10-minute walk of residential,
mixed-use and other* areas [2009] along the road
network [2009], interpolated grid across Peel
region

Exhibit 5.16 Number of walkable destinations
[2009/10] within a 20-minute walk of residential,
mixed-use and other* areas [2009] along the road
network [2009], interpolated grid across Peel
region

Exhibit 5.17 Spatial relationship between the
average number of daily car trips per person
[2006] and age- and sex-standardized diabetes
prevalence rate-ratios [2007], by census tract
[2006], in Peel region

Exhibit 5.18 Spatial relationship between the
average number of daily public transit trips per
person [2006] and age- and sex-standardized
diabetes prevalence rate-ratios [2007], by census
tract [2006], in Peel region

Exhibit 5.19 Spatial relationship between the
number of walkable destinations [2009/10] per
square kilometre and age- and sex-standardized
diabetes prevalence rate-ratios [2007], by census
tract [2006], in Peel region
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Exhibit 5A.2. Public transit trips*, as a per cent of all
trips, by census tract [2006], within the Greater Toronto
Area (GTA)

\_um:&:mm“

* Low to moderate percentages of public
transit trips (5.1%-20.0%) were found in
most census tracts (CTs) throughout the
GTA, except in Toronto.

e Higher percentages of public transit trips
(20.1%-55.9%) were found throughout
Toronto, especially in census tracts (CTs)
near TTC subway routes.

of public transit trips (relative to other

near GO rail transit stations.

* Areas of the GTA with lower percentages

generally located further from major
public transit routes.

-

/

* Areas of Peel that had higher percentages

areas in Peel) were located in Mississauga

of public transit trips (less than 10%) were

\

\

% public transit Number of Public transit
trips* CTs in class systems
0.0-5.0 AD =198 L4 Ooﬂm__ transit
station

5.1-10.0 (n =285

——— Toronto Transit

B 201-300 (=178
B so1-559 (h-129
_H_ No data

)
)
0 101-200  (n=287)
)
)

Commission (TTC)
subway and rapid
transit lines

j

—+— GO rail transit line

*This includes trips using municipal public transit and/or
/OO regional public transit.

/
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Exhibit 5.1. Main land use categories [2007-2010], in Peel region

Findings:

e Residential areas were
found scattered throughout
most areas of Brampton and
Mississauga, except the airport,
adjacent employment districts and
undeveloped parts of east, northeast,
north and west Brampton. New residential
development is not allowed within the Toronto
Pearson International Airport operating area. Smaller
towns and settlements were found in parts of Caledon.

e Large single-use employment districts were scattered throughout Mississauga and southeast, central and

northwest Brampton. Rural areas existed in most of Caledon.

o Parks were distributed fairly evenly in relation to residential areas in Brampton and Mississauga. Few
mixed-use areas (e.g., retail, employment and residential together) existed outside of Mississauga City Centre,

Port Credit and downtown Brampton.

S v X " '

E International Airport

— Major or Regional Road
Freeway or Highway
@ Municipal Boundary

~

Main land use categories

Residential Area
I Employment -
Commercial & Office

Employment -
Industrial & Other

Mixed-Use

Park or Recreational
Area

[ Rural Area

[ Undeveloped Area
Other

[ Toronto Pearson

International Airport
\_ Operating Area Y

J
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Exhibit 5.2. Satellite view of Peel region [2000]

Freeway or Highway

@ Municipal Boundary

Findings:

e Areas of predominantly
built-up space were found
near the airport and surrounding

employment areas, and in single-use \ Satellite view of Peel (Landsat, 2000)
employment districts scattered

O,
throughout Mississauga and Brampton.\
. Predominantly green space

o Areas of predominantly green space were found in most
. Mixed built-up and green space

of Caledon, in peripheral undeveloped areas of Brampton
and in portions of south Mississauga near the Credit River.
. Predominantly built-up space
\ )

\

® Areas of mixed built-up and green space existed in many
residential areas scattered throughout Brampton and
Mississauga. These areas may have larger lot sizes,
ravines and parks.
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(" Exhibit 5.3. Number of dwellings per square kilometre*, by census tract [2006], in Peel region )

\-

=3

\ 7 / N \ E International Airport

Freeway or Highway

Co ™ Census Tract Boundary
@ Municipal Boundary

.. .. Industrial Area

Findings: 9 ™\
e Higher (compared with the rest of Peel) / Number of dwellings per sq. km*
residential densities were only found in R 12 900
a few areas near Mississauga City Centre. 0050050005 901 — 1.200

[ 1,201 - 1,600
I 1,601 -3,000
Il 3,001 -11,640

e Low residential densities were found throughout Caledon,
in northeast and northwest Brampton, and in parts of south
and central Mississauga.

¢ Residential densities throughout Peel were generally *Industrial and undeveloped
low compared with those in the neighbouring City of areas excluded from
Toronto. area denominator

\ J
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Exhibit 5.4. Period of construction of the majority of dwellings, by census tract [2006], )
in Peel region

A\

Freeway or Highway

Y 2 y
ZZ:::::'Q'.5:: soc E International Airport
Sl : i ﬂ Census Tract Boundary
: 5o \Rlooocod @ Municipal Boundary
o > \ .. .. Industrial Area

Findings:

e Downtown Brampton was the only
area where the majority of dwellings
were constructed before 1946.

e Areas with the majority of dwellings constructed Ll ; :
between 1946 and 1970, and between 1970 and 1990 Ll Eg;‘;?urgtfg dwellings
existed throughout most of Mississauga, central Brampton
and Caledon. Before 1946

e Areas where the majority of dwellings were constructed between 1991 and 2006 1946 - 1970
were found in north, west and central Mississauga, northwest and northeast B 1971 -1990
Brampton, and in south and east Caledon. B 1991 - 2006

\ J
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4 Exhibit 5.5. Highways [2010], roads [2010], municipal and regional public transit systems N
[2008/2010], in Peel region

m— Highway [2010]
— Major Road [2010]
@ Municipal Boundary

.. .. Industrial Area

® Three public commuter rail transit
lines crossed Brampton and Mississauga.

e Local municipal public transit bus routes served
many parts of Brampton and Mississauga with varying
frequency.

Public transit systems

; ; ® Regional rail station [2010]
* Two regional commuter public transit bus routes existed in Caledon. Regional railway [2010]

* The extensive network of major highways and high-speed arterial roads —— Regional bus [2010]
limits connectivity of local streets and pathways throughout Peel. — Municipal bus [2008]

- J
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4 Exhibit 5.6. Bicycle routes and multi-use trails [2010], in Peel region

Findings:

® Marked on-road bike routes
were scattered throughout
Mississauga and Caledon. Few

AM_PAT O'N
) A

E International Airport

Freeway or Highway

Major Road
@ Municipal Boundary

.. Industrial Area

routes existed in Brampton.
e A variety of paved and unpaved multi-use N\
trails existed in central and northern parts of
Brampton and portions of Mississauga.

trails

¢ Few dedicated on-road bicycle lanes existed in Peel;
all but one were located in Mississauga. These routes were
generally short and disconnected from each other, which
may discourage bicycling to work/school or for running
errands.

Bicycle routes and multi-use

Dedicated on-road bicycle lane

Marked on-road bike route
(without dedicated lane)

Select paved multi-use trails
Hiking trail
Unpaved multi-use trail

J

| 114 |



(" Exhibit 5.7. Average number of daily walking and bicycling trips per 100 people [2006],
by census tract [2006], and locations of regional transit stations [2010], in Peel region

\-

=3

Findings:

E International Airport

Freeway or Highway
™ Census Tract Boundary
@ Municipal Boundary

.. .. Industrial Area

@® Regional Public Rail
Transit Station
—+— Regional Public Rail
Transit

¢ Rates of combined average daily
walking and bicycling trips were very
low throughout the region, with only
33.3 trips per 100 people in the census
tract (CT) with the highest rate. This is equivalent to
approximately one trip every three days per person.
Most CTs had much lower rates.

* The lowest rates were reported in most of Caledon, east and southwest
Brampton, and in south Mississauga. Areas with a relatively higher
number of trips were scattered throughout Mississauga and central
Brampton.

\

Average number of daily
walking and bicycling trips
per 100 people

0.0-5.0
5.1-10.0
[ 10.1-15.0
B 15.1-20.0
Bl 20.1-33.3
I Data unavailable

J
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(" Exhibit 5.8. Average number of daily public transit trips per 100 people [2006], by census )
tract [2006], and locations of regional transit stations [2010] in Peel region

N /

=3

GYY RN\
2 BRI [ <] International Airport

Freeway or Highway

50050000000 0 ™% Census Tract Boundary

a5 ac\PMooacod @ Municipal Boundary

. Industrial Area

:'. @® Regional Public Rail
Transit Station
—+— Regional Public Rail

ﬁ(& Transit
Ol_._| .'EEEE:”":::; " 4 K ©
: i, . & Le o
it ve
(0]
Average number of
daily public transit
trips per 100 people
Findings:
9 1.0-5.0
* The rate of average daily public 51-15.0
transit trips was relatively low 3
throughout the region (compared = ;(5)1 588
with the neighbouring City of Toronto), T
with only 47.0 trips per 100 people in the Bl 30.1-47.0
census tract (CT) with the highest rate. This is equivalent [ Data unavailable

to less than one trip per person every other day.

- /

e Areas with a relatively higher number of trips (compared with the rest of Peel) were concentrated in central,
south and northeast Mississauga, near and around Mississauga City Centre, and in central Brampton.

e Lower numbers of trips were reported throughout Caledon and in many peripheral and central portions
of Brampton.
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Exhibit 5.9. Average number of daily car trips per 100 people [2006], by census tract [2006], N
and locations of regional transit stations [2010], in Peel region

5

8
ARV /450 g ' : h
""" g - / \ E International Airport

Freeway or Highway

........ ’ Census Tract Boundary

cooS\Pocoood @=» Municipal Boundary

... Industrial Area

Average number of daily
car trips per 100 people

Findings:
107 - 150
® The average number of daily 151 - 170
car trips was relatively high
throughout the region (compared B 171 - 200
with the neighbouring City of Toronto), Bl 2071 - 220
with a minimum of 107 trips and a maximum Il 221 - 268

of 268 per 100 people. This is equivalent to more
than one daily trip per person in the census tract (CT)
with the lowest rate, and more than two-and-a-half daily
trips per person in the CT with the highest rate.

I Data unavailable

M

e Areas with the highest number of trips were concentrated in south and west Mississauga, in parts of central
Brampton, and in Caledon. A relatively lower number of trips (compared with the rest of Peel) was found near
Mississauga City Centre, in northeast Mississauga, and in parts of central Brampton. /

-
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Exhibit 5.10. Average number of vehicles per household [2006], by census tract [2006], )
in Peel region

PN 5 o ol EEEER E International Airport

Freeway or Highway

_______ .-'I ! Census Tract Boundary

L Cocood @ Municipal Boundary

... . Industrial Area

Findings:

* The average number of vehicles per
household was consistently high

throughout Peel (compared with the / ¥ 4D Average number of
neighbouring City of Toronto). Most areas in Peel R vehiclgs er household
had, on average, at least one vehicle per household. o P

e A higher number of vehicles per household (2.1-2.5) was 08-1.0
found in south and north-central Mississauga, northeast Brampton, and in most 1.1-15
of Caledon. Bl 16-20

e Fewer vehicles per household (0.8-1.0) were found in parts of central, south B 2.1-25 .
and northeast Mississauga, and in parts of central Brampton. I Data unavailable

J
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Exhibit 5.11. Car trips less than or equal to 5 kilometres in length (as a percentage of all daily N
car trips) [2006] and per cent of the population that fell below Statistics Canada'’s low
\_ income cut-off (LICO; after-tax) [2005], by census tract [2006], in Peel region Y,

‘o

E International Airport

Freeway or Highway
Nag Ll . ™ Census Tract Boundary

cooS\Pocoood @ Municipal Boundary

... Industrial Area

e

N \ - ; \,a\;('\o
— .. o®
\
% car trips 5 km
""" and shorter*
14.3-24.9
25.0-34.9
[ 35.0-39.9
I 40.0-49.9
Il 50.0-57.9
Findings: ) % below LICO
e Higher percentages of these shorter trips 0 240 (after-tax)
(40.0%-57.9%) were scattered throughout ~ N§_ -~ - o 1.1-82
Mississauga and in many parts of central and N l O 83-115
south-central Brampton. These areas had a mix of ) more dis - ) )
lower and higher percentages of the population below LICO. advantaged O 11.6-28.4
e Lower percentages of shorter trips (14.3%-24.9%) were found in *Length was measured as “Manhattan
northeast Brampton and in all parts of Caledon except Bolton. distance,” which is the ng_ht-anﬂe
These areas had a mix of lower and medium percentages of the distance between two points. This

approximates distance as measured

population below LICO. along a grid-type street network. )
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4 Exhibit 5.12. Locations of retail and service walkable destinations* [2009/2010], in Peel region\

\-

o o /Y Lo
.: 3y E International Airport

Freeway or Highway

Census Tract Boundary
@ Municipal Boundary

... Industrial Area

Findings: W e T Retail and service walkable
......... . . *
8 Destinations were distributed somewhat evenly across S S destinations

Mississauga and Brampton, with noticeable clustering \ - e Food Retail
in shopping centres and plazas along major arterial roads.
There were fewer destinations in south and north Mississauga ¢ Community-Serving Retail
and north, west, east and northeast areas of Brampton. .
® Services
. Caledon had relatively few retail and service walkable destinations *For more information on walkable
except in Bolton and Caledon East. destinations see Appendix 5.A

- N J
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4 Exhibit 5.13. Locations of civic and community facility walkable destinations* [2009/2010], )
in Peel region

N /

. g @

ﬁ o  SA8L AN \/
e &, rlBe [ &S B

N e ® T3 Ch g A | SRR g
» o’ ° 8 N LEEREVEY ) SERIAS CEERRER) E International Airport

Freeway or Highway

Census Tract Boundary

PR R @ Municipal Boundary

... Industrial Area

K 70
Findings:
e Civic and community facilities were V&Y
distributed quite evenly across Mississauga Sl
and Brampton compared with other categories of N N
walkable destinations (see Exhibit 5.12). There were Civic and community facility
fewer facilities in south Mississauga and north, west, east walkable destinations*

and northeast areas of Brampton. These areas also had fewer

retail and service walkable destinations. * Civic and Community Facilities

e Caledon had relatively few civic and community facility walkable *For more information on walkable
destinations except in Bolton and Caledon East. destinations see Appendix 5.A"

- J
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tract [2006], in Peel region

\-

4 Exhibit 5.14. Number of walkable destinations* [2009/2010] per square kilometre, by census

\

Findings:

¢ The highest density of destinations
(50.1-123.0/sq km) existed in only a few areas of Peel:
Port Credit, parts of Mississauga City Centre, Cooksville,
downtown Brampton and northeast Mississauga.

e Fewer walkable destinations (0.0-5.0/sq km) existed in
east, west, north and northeast Brampton, in parts of
central, south and northeast Mississauga, and
throughout much of Caledon.

-

E International Airport

Freeway or Highway

™ Census Tract Boundary

@ Municipal Boundary

.. .. Industrial Area

Walkable destinations* per sq km
0.0-5.0
5.1-10.0

[ 10.1-20.0

Bl 20.1-50.0

Il 50.1-123.0

*For more information on walkable
destinations see Appendix 5.A
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\_ grid across Peel region

4 Exhibit 5.15. Number of walkable destinations* [2009/2010] within a 10-minute walk of
residential, mixed-use and other** areas [2009] along the road network [2009], interpolated

\

Findings:

* This map shows the
number of walkable
destinations that can
be reached in an average
10-minute walk (720 metre
distance) along non-freeway
portions of the road network in Peel.

® The highest number of walkable N/ ‘:
destinations within an average 10-minute NG
walk (720 metre distance) was accessible in
relatively few areas scattered throughout south, central,
northwest and northeast Mississauga, central Brampton
and portions of Caledon East and Bolton in Caledon. These
areas were often, though not always, centred around single-use commercial
districts such as shopping malls.

e Few walkable destinations (0—6) were accessible in a number of areas scattered
throughout Mississauga and Brampton and in parts of Caledon.

-

m International Airport

Freeway or Highway

Census Tract Boundary
@S Municipal Boundary

... Industrial Area

\

Walkable destinations*
within a 10-minute walk

I 0-
2-6
7-10
11-20

Il 21-50

Bl 5 -213

Non-walkable
Land Use

*For more information on
walkable destinations see
Appendix 5.A

**Counts of walkable
destinations were
measured using the
following land uses as
origins of a walking trip:
Residential, Mixed-Use,
Employment (includes
Commercial), Settlement

\and Institutional.

J
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Exhibit 5.16. Number of walkable destinations* [2009/2010] within a 20-minute walk of )
residential, mixed-use and other** areas [2009] along the road network [2009], interpolated

grid across Peel region

Findings:

® This map shows the
number of walkable
destinations that can be
reached in an average 20-minute
walk along non-freeway parts of
the road network in Peel.

e Within a 20-minute walk, a higher
number of walkable destinations were
accessible throughout much of Mississauga, central
Brampton, Bolton and Caledon East (compared to a
10-minute walk).

® Fewer walkable destinations were accessible in parts of
Caledon, in northeast and southeast Brampton, and in
south-central Mississauga.

o1

m International Airport

Freeway or Highway

Census Tract Boundary
@S Municipal Boundary

... Industrial Area

L~

\

Walkable destinations*
within a 20-minute walk

2-6

7-10

11-20
Bl 21-50
Il 51 -320

Non-walkable
Land Use

*For more information on
walkable destinations see
Appendix 5.A

**Counts of walkable
destinations were
measured using the
following land uses as
origins of a walking trip:
Residential, Mixed-Use,
Employment (includes

Commercial), Settlement

and Institutional.
\ J
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\

(" Exhibit 5.17. Spatial relationship between the average number of daily car trips per person
[2006] and age- and sex-standardized diabetes prevalence rate-ratios* [2007], by census
\_ tract [2006], in Peel region

e Al
::"j::_;.j:.. . -2\ ElnternationalAirpor‘c

Freeway or Highway

ﬂCensusTractBoundaw

......... @ Municipal Boundary

L~ .. .. Industrial Area

""" Diabetes
Rate-ratio*
120 won GRS
Findings:
7/ 0.81-1.19
* In Mississauga and Brampton, :
most high-diabetes areas (with G i
rates 20% or higher than the GTA) ‘ e <0.80
had medium rates of average daily car QT o N
tl’ipS per person. \ s 1.0 1.5 2.0 2.7
¢ By contrast, in Mississauga and Caledon, areas with N Avg. gf'%::;:r'ps
low diabetes rates (at least 20% lower than the GTA rate) - perp .
had higher rates of car trips. [0 Insufficient transit data
* Only one area, located in Mississauga, had the combination *Rate-ratio calculated as:
of a high number of car trips and a high rate of diabetes. census tract rate for pop. aged 20+
No areas had the combination of a lower number of GTA rate for pop. aged 20+

car trips and a lower rate of diabetes.
\ P Overall Greater Toronto Area (GTA) diabetes rate: 9.0%/
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(" Exhibit 5.18. Spatial relationship between the average number of daily public transit trips per N
person [2006] and age- and sex-standardized diabetes prevalence rate-ratios* [2007], by
\__ Census tract [2006], in Peel region

73

E International Airport

\ Freeway or Highway
...... : ﬂ Census Tract Boundary

cooS\Pocoood @» Municipal Boundary

"""" = .. .. Industrial Area

.......... o
.............. a ¥
) Vooario
nt
""" Diabetes )
Rate-ratio*
* In Mississauga and 0.81-1.19

Brampton, most high-

diabetes areas (with rates at N 4 <080 -.
least 20% higher than the GTA) y \/ >4 T
had medium or lower rates of ¥ o4
average daily public transit trips. 10 107 204 470
Avg. daily public transit
trips per 100 people
[ Insufficient transit data

e By contrast, in Mississauga, areas with lower diabetes
rates (at least 20% below the GTA rate) had a mix of
lower, medium and higher rates of public transit trips.

*Rate-ratio calculated as:

* Only two areas (both in south Mississauga) had the census tract rate for pop. aged 20+

combination of lower diabetes rate-ratios and higher GTA rate for pop. aged 20+

numbers of public transit trips.
\ Overall Greater Toronto Area (GTA) diabetes rate: 9.0%/
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4 Exhibit 5.19. Spatial relationship between the number of walkable destinations [2009/2010] )
P P
per square kilometre and age- and sex-standardized diabetes prevalence rate-ratios* [2007],

by census tract [2006], in Peel region

\_

Findings:

* In Mississauga and
Brampton, many high-
diabetes areas (with rates
20% or higher than the GTA)
had a lower-to-medium density
of walkable destinations. Some
high-diabetes areas in central , 4
Brampton and in central and northeast /' &
Mississauga had a higher density of \ 004
destinations.

e A number of areas with lower diabetes rates (at least 20%
below the GTA rate) in south Mississauga and throughout
Caledon had a lower-to-medium density of destinations.
No area in Peel had a higher density of walkable

destinations and lower rates of diabetes.

Overall Greater Toronto Area (GTA) diabetes rate: 9.0%
**For more information on walkable destinations see Appendix 5.A/

E International Airport

Freeway or Highway
E Census Tract Boundary
@ Municipal Boundary

... Industrial Area

1) n
Diabetes \
Rate-ratio*
> 120 --ms
0.81-1.19
<0.80 -

00 91 179 1230
Walkable destinations**
per sq km
*Rate-ratio calculated as:
census tract rate for pop. aged 20+
GTA rate for pop. aged 20+
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The findings in this chapter are generally
inconsistent with research that links the built en-
vironment characteristics of areas to individuals’
propensity to walk or bicycle and the associated
health risks of obesity and diabetes. Evidence
indicates that built environment characteristics
may increase these risks in areas where, for
example, car travel is the only accessible method
of transportation, or may reduce health risks

if walking, bicycling or public transit trips are
convenient and practical for daily activities.
Living in a car-dependent area with few services
within walking distance and other features that
discourage walking, bicycling and use of public
transit may be an important independent risk
factor for developing obesity and diabetes.
However, in the case of Peel, other factors such as
socioeconomic status and a high concentration
of ethnic groups that are at an increased risk of
developing diabetes may have a stronger impact
on the risk of diabetes than characteristics of the
built environment.

The spatial patterns relating built environment
characteristics to walking/bicycling rates and
diabetes prevalence in Brampton and Mississauga

were generally inconsistent. There were similar

el °

LI

#

built environment characteristics, such as a lower
density of walkable destinations and a higher
numbers of daily car trips, in both high-diabetes
and low-diabetes areas throughout Peel. Areas
where the majority of dwellings were built
between 1946 and 1970 generally had lower

rates of diabetes than recently constructed areas.
However, most of these areas still lacked walkable
built environment characteristics such as higher
residential densities and mixed-use communities
with walkable destinations in close proximity.

The frequency with which Peel residents used
various modes of transportation (i.e., public
transit or car trips) was generally very similar
across different areas of Peel. Because of this
lack of variability, it was difficult to assess the
relationship between various modes of trans-
portation and characteristics such as period of
dwelling construction and proximity of walkable
destinations. Car trips were extremely common
throughout the region, with a minimum of 107
daily trips per 100 people. This is equivalent to
more than one daily car trip per person in the
census tract with the lowest rate, and most census
tracts had much higher rates.

ra
&
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A notable concentration of higher daily public
transit rates (relative to other areas in Peel) was
identified in a corridor around Mississauga City
Centre and along Hurontario St. in Mississauga
(see Exhibit 5.8). However, overall rates of public
transit trips were relatively low throughout Peel,
with a maximum of 47.0 trips per 100 people.
The frequency and routing of public transit
services in Peel may influence how often they are
used. Due to data limitations, there was no way
to evaluate relationships between transit fre-
quency or route directness and number of public
transit trips per person in this atlas.

Daily walking and bicycling rates were extremely
low throughout Peel, with a maximum of only
33.3 trips (combined) per 100 people. This

is equivalent to approximately one trip every
three days per person in the census tract with
the highest rate. Many census tracts had much
lower rates. Interestingly, the proportion of
daily car trips that were 5 km or less in length
(see Exhibit 5.12) was 40% or higher in many
middle-to-lower income areas of Brampton
and Mississauga. These may be areas where
improvements in cycling infrastructure could
result in increased rates of bicycling - a highly
cost-effective and active mode of transport — for
these kinds of shorter trips. The current system
of dedicated bicycle lanes exists almost exclu-
sively in Mississauga where routes are generally
short and disconnected from each other. This
may discourage residents of Mississauga and
Brampton from bicycling to work/school, for
running errands or for recreation.

20 minute walking distance

Most areas in Brampton and Mississauga have a
moderate-to-high number of walkable destina-
tions accessible within a 20-minute walk (see
Exhibit 5.16). Northeast Brampton and south-
central Mississauga were among the exceptions
with less than six destinations accessible within
this walking time. Patterns of diabetes prevalence
in the moderate-to-high access areas were
inconsistent, with lower rates in some areas and

higher rates in others. A person’s propensity to
walk to local amenities may decrease when travel
time exceeds five to ten minutes,”* which may
in part explain these findings.

10 minute walking distance

Within a 10-minute walking distance, there were
a number of areas with a relatively high number
of walkable destinations (compared with the rest
of Peel; see Exhibit 5.15). However, many of these
areas were located around single-use commercial
districts contained in large shopping centres or
strip malls which often have a variety of barriers
to pedestrian access that could not be accounted
for in these analyses. Large parking lots and
building setbacks, uninviting pedestrian-level
aesthetics, wider roads with higher speed limits
and fewer sidewalks on route to such destinations
in suburban areas can act as potential barriers to
pedestrian access.?***

Yet, even in Downtown Brampton and in

Port Credit in Mississauga — areas with an
older period of construction, relatively inviting
streetscapes, buildings located closer to streets
and sidewalks, and higher densities of walkable
destinations at unique locations along the street
— there was a weaker than expected relation-
ship between built environment characteristics
and both walking/bicycling rates and diabetes
prevalence. These areas had medium levels of
walking/bicycling rates (compared with the rest
of Peel) and medium rates of diabetes prevalence
(compared with the rest of Peel and the Greater
Toronto Area average).

Only one area in Peel - downtown Brampton

- had the majority of its dwellings constructed
prior to 1946. There are several areas in south
Mississauga and central Brampton that were built
between 1946 and 1970, but they still share many
of the suburban design characteristics found in
areas built since 1970 (the majority of residential
areas in Brampton and Mississauga). These
newer areas are often characterized by urban
sprawl and planned separation of residential and
non-residential lands. Toronto, which is home to
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many areas with older styles of urban planning
and design, has strong and consistent relation-
ships between walkable built environment
characteristics and increased rates of walking
and physical activity, and lower rates of diabetes
in older, pre-1946 areas of the downtown area.
With the exception of downtown Brampton,
areas of similar period of construction do not
exist in Peel.

This low level of variation in characteristics of
the built environment throughout Brampton
and Mississauga makes it difficult to assess the
relationships between the built environment and
physical activity or diabetes. Rates of diabetes

in Peel also appear to have stronger and more
consistent associations with factors such as
socioeconomic status and ethnicity/immigration
than with features of the built environment (for
more information, see Chapters 3 and 4).

There are a number of limitations to these
analyses. Ecological analyses such as this one,
which examined area-level characteristics rather
than individuals, cannot be used to prove causa-
tion. The same is true for cross-sectional analyses
that examine data at one point in time (the type
of analyses presented in this chapter). These
analyses can suggest associations that can then be
followed up with studies of individuals’ levels of
physical activity, their use of different modes of
transportation, barriers to walking and other risk
factors for diabetes.

The combined influence of multiple characteris-
tics of the built environment on the utilization of
different modes of transportation or risk factors
for diabetes could not be examined. Having a
combination of multiple pedestrian-friendly
built environment characteristics may be more
important for improving levels of physical activ-
ity than any one single characteristic on its own.
For example, increased dwelling densities may
be necessary to improve the walkability of an
area, but may be insufficient without also having
enough walkable destinations in close proximity
and an attractive pedestrian-oriented streetscape
in the same community.

The measures of walking and bicycling, public
transit and automobile trips primarily included
trips to/from work and/or school, and may have
underestimated the number of trips for other
purposes, such as errands and recreation. In
certain analyses, it was not possible to account
for any pedestrian- or bicycle-specific routes that
do not follow the vehicular road network in Peel.
Furthermore, the potential influence of physical
barriers (such as parking lots) and street-level
aesthetics on travel decisions could not be
captured. Aesthetic features of the built environ-
ment are generally difficult to measure and have
been rarely assessed in quantitative research.
However, residents’ perceptions of environmental
attractiveness, pleasant scenery and friendliness
are related to higher levels of physical activity.'>*
Relationships between aesthetic factors (e.g.,
maintenance of sidewalks, road noise and noise
walls, size and abundance of parking lots, and
absence of trees along streets and pathways)

and physical activity were not examined for Peel
due to a lack of objective measures in GIS data.
Examination of such relationships would be
important to consider in future studies.

Lastly, it should be noted that most of the evi-
dence linking built environment characteristics,
walking/bicycling and obesity applies only to
urban and suburban areas. Because Caledon
consists of largely rural agricultural areas with
only a few scattered towns and settlements, many
of the analyses performed in this chapter are
likely not relevant for this area.

Mississauga and Brampton are generally
characterized by newer (post-1946) patterns of
suburban development, with characteristics such
as longer blocks, cul-de-sacs with dead ends,
lower residential densities and segregated land
uses found in many areas. These patterns of de-
velopment likely contribute to the very low rates
of daily walking and bicycling trips, and high
rates of daily car trips throughout the region. It
is difficult to evaluate the relationship between
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the built environment, walking/bicycling and
diabetes prevalence because there are few older,
walkable areas to compare with newer, less
walkable areas. Although the generally suburban
built environment characteristics in Peel may
have a moderate influence on levels of walking/
bicycling, this association may be masked by
the stronger associations between diabetes and
socioeconomic status, ethnic composition and
patterns of immigration in the region (for more
information, see Chapters 3 and 4).

Nonetheless, the relevance of the built environ-
ment to the low levels of walking/bicycling

and increasing rates of obesity and diabetes in
Peel should not be discounted based on these
findings. Obesity and diabetes have multiple

and complex causes that are a mix of genetic
predisposition and a much broader array of en-
vironmental factors than those considered here.
Future studies should compare more detailed
aspects of the built environment (including
measures of aesthetics and physical barriers to
walking/cycling) with levels of physical activity,
obesity and diabetes over a larger geographic
area with a greater variability in walkable and
non-walkable characteristics of the built environ-
ment. Traffic speed, road noise and noise walls,
poor sidewalk maintenance, the presence of large
parking lots and a lack of street trees — things that
could not be measured in this atlas - could be
researched to determine if they limit the appeal
of walking and bicycling in many areas of Peel.

Some built environment characteristics are more
modifiable than others. Street connectivity,

for example, is modifiable only through major
redevelopment projects in existing built-up areas.
However, there are many undeveloped areas

on the periphery of Brampton and in parts of
Caledon. Northeast Brampton, in particular, is

a rapidly developing area that had a large influx
of new residents (including many recent im-
migrants) between 2001 and 2006 (see chapters 1
and 4), with more growth planned for the future.
This area has limited access to walkable destina-
tions, high rates of diabetes and extremely low
rates of walking/bicycling trips (both compared
with other areas in Peel and the GTA). Planners

and policy makers should pay particular atten-
tion to the planning of new communities in this
and other undeveloped areas of Peel to ensure
that walkable, mixed-use community designs are
implemented at an early stage in the planning
process. Through introduction of the Growth
Plan for the Greater Golden Horseshoe, 2006,
(Growth Plan) and revisions to the Provincial
Policy Statement, 2005, the Ontario provincial
government has recognized the negative

health, transportation and economic impacts of
sprawling, low density development and taken
policy action accordingly. While municipal
conformance with the Growth Plan may not be
sufficient to curb sprawl, these provincial goals
and policies should be taken as a baseline upon
which planners can improve in order to promote
compact, sustainable development that accom-
modates growth and facilitates healthy lifestyles.

In areas that are mostly built-up, such as in most
of Mississauga and central Brampton, planners
and policy makers can still make changes to
improve walkability. These modifications can
include: increasing residential and commercial
densities through development of brownfield
(abandoned or underused industrial or com-
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mercial) sites and parking lots; encouraging
mixed-use development through re-zoning;

and improving the safety and aesthetics of the
streetscape to make walking more attractive to
pedestrians. Policy changes designed to increase
the number and accessibility of local services,
enhance public transit and create a connected
network of dedicated bicycle lanes could also
reduce people’s dependence on cars. Bylaw and
regulation changes that reduce the number of
required parking spaces in residential and com-
mercial developments, as well as modifications
to parking pricing, might further decrease car
ownership and encourage local residents to walk
and/or cycle.

The social and cultural environment in which
people live also needs to be considered when
governments and communities plan strategies

to promote active living within a given area. For
instance, inadequate street lighting may deter
residents — particularly those living in areas
perceived to be high in crime - from walking

to their destinations. A multi-faceted approach
that focuses on both social and environmental
barriers to walking and bicycling is likely needed
in order to create more opportunities for active,
healthy living and widespread changes in lifestyle
among Peel residents.

« The land use categories presented in this
chapter were derived from two data sources
received from the Region of Peel: generalized
land uses (2007) and Municipal Property
Assessment Corporation (MPAC) land parcels
(2010).

« The satellite image of Peel is from Landsat
(2000).

« The density of dwellings included all residen-
tial dwellings within a given census tract in the
2006 Canadian Census. The area denominator
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was defined using generalized land use data
(2007) and MPAC land parcels (2010) to
exclude all industrial, undeveloped residential
and large parks or conservation areas from
analysis.

The period of construction of the majority

of dwellings was defined using data from the
2006 Canadian Census. Each census tract was
assigned the period in which the majority of its
residential dwellings were built compared with
the number of dwellings built in that census
tract during each other period.

Major highways and roads, bicycles routes
and multi-use trails were obtained from the
Region of Peel (2010). Municipal bus routes
for Brampton (2008) and Mississauga (2008),
and regional GO Transit (2010) bus and train
stations and routes were also obtained from
the Region of Peel.

The rates of average daily walking/bicycling,
public transit and car trips were obtained
from the Transportation Tomorrow Survey
(TTS; 2006). This data primarily captures
trips to/from work and/or school, and may
underestimate trips made for errands or
recreational purposes. The average number of
vehicles per household, per cent of daily car
trips as a driver, and per cent of daily car trips
less than or equal to five kilometres in length
was also obtained from the TTS (2006). The
TTS is a household phone survey conducted
across the Greater Toronto Area (GTA), and
asks respondents questions about the trips
they made on the weekday prior to the day
they are surveyed. Additional information on
the TTS can be found on their website: www.
transportationtomorrow.on.ca/

Walkable Destinations were defined to closely
match LEED (Leadership in Energy and
Environmental Design) for Neighbourhood
Development’s list of “Diverse Uses.”® This list
is comprised of a large variety of retail services
and community facilities (for a list of specific
destination types, see Analysis section below).
Therefore, a variety of data sources were used
to capture all types of destinations:



- Locations of food destinations were
obtained from food inspection data
(“Premise Points,” 2010) provided by the
Region of Peel.

- Locations of civic and community
facilities and services were obtained from
“Peel Landmarks” (2009) provided by the
Region of Peel.

- Locations of various additional retail and
community services were obtained from
Dunn & Bradstreet Selectory Business
Database (2009).

- Locations of places of worship were
obtained from Municipal Property
Assessment Corporation lot parcel data
provided by the Region of Peel (2010).

- Locations of parks and conservation
areas were provided by the Region of Peel
(2009).

+ Road Networks from Corporate Services,
Integrated Planning Division, Information and
Intelligence, Region of Peel were used to evalu-
ate walking routes from places of origin spaced
at 150m intervals across Peel to locations of
walkable destinations. Places of placement of
origin was limited to the following generalized
land uses obtained from the Region of Peel:
residential, mixed-use, employment (includes
commercial), settlement and institutional.

» Age- and sex-adjusted diabetes rates per 100
adults aged 20 years or older were calculated
using the Ontario Diabetes Database and
other administrative data sources held at
the Institute for Clinical Evaluative Sciences
(ICES) (for a detailed description of the data
sources of diabetes rates, refer to Appendix 2.A
in Chapter 2).

o The term “built environment” commonly
refers to the man-made or modified physical
context in which people live, eat, are educated,
work and play, and includes features like roads,
sidewalks, buildings, parks, recreational and
retail facilities.

Thematic maps were created to display categories
of land use, majority period of dwelling construc-
tion, locations of roads, highways and public
transit routes, locations of bicycle routes and
multi-use trails and locations of walkable destina-
tions. On each of these maps, different symbols
and colours were used to represent different
categories of built environment characteristics.
Landsat satellite imagery was also used to provide
an alternate representation of locations of built-
up and green space in Peel.

Choropleth (shaded) maps were produced to
depict the density of residential dwellings and
walkable destinations within Peel census tracts.
Choropleth maps were also generated to display
average daily trip rates for various transportation
modes and other transportation variables from
the Transportation Tomorrow Survey (TTS).
Ranges for each category of a given variable
depicted on these maps were determined us-
ing natural breaks in the data. A bivariate map
depicting the spatial correspondence between
car trips less than or equal to 5 km in length and
the percentage of the population below Statistics
Canada’s Low Income Cut-Off (LICO; after-tax)
was also created. On this map, transit data was
depicted as a choropleth layer and percentage of
the population below the LICO was depicted in
three categories (population-weighted tertiles)
using proportional circles. This was done so
that the reader could observe whether there is

a spatial correspondence between, for example,
areas with higher percentages of their population
below the LICO and higher percentages of car
trips less than or equal to 5 km in length.

A list of walkable destinations was defined based
on LEED for Neighbourhood Development’s
(LEED-ND) definition of Diverse Uses, shown

in the table below.?” The data were cleaned to
remove any duplicate records and to ensure that

a business, service or other destination would be
listed only once (i.e., in one category only). Where
multiple destinations of the same type existed

at the same address, only the first destination of
each type for that address was included, except for
“other retail” for which the first two were in-
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cluded. This criterion is similar to the way Diverse
Uses are applied in LEED-ND. Geographic
Information Systems (GIS) and network analysis
were used to measure the shortest travel time
along the road network (excluding highways

and other non-walkable routes) from a grid of
origin points spaced 150m apart to each walk-
able destination across Peel. A walking time of
1.2m/s was utilized in analyses.”” The placement
of origin points was limited to areas designated
as residential, mixed-use, employment (includes
commercial), settlement and institutional land
uses. The number of destinations accessed within
a 10 and 20 minute walk of each origin point was
calculated and attributed to the point. A continu-
ous (raster) surface was then interpolated from
these points to depict the number of walkable
destinations accessible within various walking
times at locations across Peel.

Supermarket
Other food store with produce

Clothing store or department store selling clothes
Convenience store

Farmer’s market

Hardware store

Pharmacy

Other retail

Bank

Gym, health club, exercise studio
Hair care

Laundry, dry cleaner

Restaurant, café, diner (excluding solely
drive-thru establishments)

Another type of map was created for two
Transportation Tomorrow Survey (TTS)
variables (average daily public transit trip rates
and average daily car trip rates) and density

of walkable destinations. This map highlights
spatial correspondence between these variables
and areas of Peel where diabetes rates were
substantially higher or lower than the overall
prevalence rate in the Greater Toronto Area
(GTA) of 9.0%. Census tracts with diabetes rates
at least 20% higher than the GTA rate (rate-ratio
of >1.2) were depicted in shades of red according
to the ranges of values of each TTS or walkable
destinations comparator variable. Census tracts
with rates at least 20% lower than the GTA rate
(rate-ratio of < 0.8) were depicted in shades of
blue. All census tracts whose rates did not differ
substantially from the GTA rate (rate-ratio
between 0.81 and 1.19) were depicted using a
single grey colour (for a more detailed explana-
tion of how this type of map was created, see the
Appendix to Chapter 3).

Adult or senior care (licensed)

Child care (licensed)

Community or recreation centre

Cultural arts facility (museum, performing arts)

Educational facility (including adult education
and vocational schools)

Family entertainment venue (theatre, sports)
Government office that serves the public on-site
Place of worship

Medical clinic or office that treats patients
Police or fire station

Post office

Public library

Public park

Social services centre
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« Regular physical activity is essential for the
prevention and management of diabetes.
Despite decades of public campaigns to
promote physical activity, levels of activity in
the Canadian population remain low.

Researchers and planners recently began to
direct attention to the role that neighbourhood
opportunities, such as parks and recreation
centres, play in fostering physical activity.

The purpose of this chapter is to examine the
distribution of and access to parks, schools
and recreation facilities across Peel. This
chapter also presents levels of leisure-time
physical activity undertaken for recreation or
exercise purposes, and associated prevalence
rates of diabetes.

Access to parks and schools was generally
good and similar across residential areas in
Peel. However, the density of park area varied
significantly. In many areas of Mississauga and
central Brampton, residents had relatively little
park area per capita (compared with the rest
of Peel) and were far from a larger park space.
This may be due, in part, to a shift in design
from smaller neighbourhood parks to fewer,
larger “destination” park facilities.

Public recreation facilities were much less
evenly distributed. Because many facilities
were clustered in certain locations, local
residents had very good access to a number
of different facilities, while many more
residents of other areas were far from any
recreation facility.

There was no clear spatial correspondence
between access to parks, schools and rec-
reation facilities, and rates of diabetes or
physical activity.

About half of Peel residents were at least
moderately physically active during their

leisure time. Levels of physical activity were
highest in parts of Mississauga and Caledon;
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they were lowest among residents of east
Caledon, Brampton and central and northeast
Mississauga.

Levels of physical activity were related to rates
of diabetes. Areas of lowest physical activity
generally had the highest rates of diabetes
and many areas with higher levels of physical
activity had lower rates of diabetes.

In Peel, levels of physical activity were gener-
ally unrelated to how close residents lived to
physical activity resources. This implies that
good spatial access to recreation resources may
not be enough to encourage local residents to
be more physically active.

Creative initiatives to increase levels of physi-
cal activity will be very important given the
relatively low levels of activity in the general
population and a high proportion of residents
at high risk of diabetes due to their ethnic
background. Even small increases in daily
levels of activity can play a large role in de-
creasing the risk of type 2 diabetes, particularly
among high-risk individuals.




« Given the rapidly growing population in Peel
and rising rates of diabetes, it is essential that
various levels of government, urban planners
and health officials work together to create
ample opportunities to support and encourage
higher levels of daily physical activity among
Peel residents.

o The health needs and the ethnocultural
preferences of local population subgroups, as
well as the existing availability of appropriate
resources, should be considered when policies
and programs that support healthy living are
created.

Physical activity plays an essential role in
preventing many chronic diseases, particularly
cardiovascular disease, type 2 diabetes and some
cancers." As many as one in five diagnoses of type
2 diabetes in Canada may be due to inadequate
levels of physical activity.”

Most people know that physical activity helps to
maintain a healthy body weight. Maintaining a
healthy body weight, in turn, helps to prevent the
development of chronic diseases. It is also impor-
tant to know that being physically active has an
independent effect on health - for two people of
the same body weight, the more physically active
person will have a lower risk of disease than the
person who is less physically active.*

The term physical activity encompasses a variety
of activities that people undertake either for
utilitarian purposes (i.e., physical activity that
occurs at home, at work or during travel, such

as walking to get somewhere) or for recreation
or exercise purposes during leisure time (e.g.,
playing basketball or jogging). For most people,
the majority of their daily activities fall into the
first category.

New international and Canadian physical
activity guidelines recommend that adults should
accumulate at least 150 minutes of moderate- to

vigorous-intensity physical activity a week, in
bouts of 10 minutes or more, in order to achieve
health benefits.” Most Canadians do not achieve
sufficient levels of activity despite decades-long
efforts to promote physical activity in the general
population with mass educational campaigns like
ParticipACTION. In 2007-09, only 15% of adults
reached the recommended level of activity.* Men
were consistently more active than women and
levels of physical activity declined with advancing
age and increasing body weight. Most indica-
tors of fitness, including flexibility and muscle
strength, declined between 1981 and 2007-09,
particularly among young adults aged 20 to 39.

For children and youth, regular physical activity
is essential for healthy growth and development
- the more active a young person, the greater the
health benefits. Canadian guidelines recommend
that children and youth (between five and 17
years of age) accumulate at least 60 minutes of
moderate- to vigorous-intensity physical activity
every day.’ In 2007-09, only 7% of children and
youth attained these recommended levels of
physical activity.® Boys were more active than
girls, with 9% of boys and only 4% of girls achiev-
ing the recommended levels of activity.

Inadequate levels of physical activity can cause
decreased sensitivity to insulin and glucose
intolerance - both of which are important factors
in the development and control of diabetes.>!° In
individuals at high risk for type 2 diabetes (i.e.,
those with impaired glucose tolerance or predia-
betes), even small increases in levels of physical
activity have the potential to significantly slow
down or prevent the progression to type 2
diabetes.”'! Participation in regular physical
activity and changes in diet play essential roles
in reducing the occurrence of type 2 diabetes in
high-risk groups by as much as 60%.'*

For individuals living with diabetes, regular
physical activity, diet and medication play key
roles in optimally managing this condition and
preventing complications. Regular physical
activity helps to reduce the risk of cardiovascular
disease, other complications and premature death
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among those living with diabetes.'®"* As a result,
Clinical Practice Guidelines published by the
Canadian Diabetes Association recommend that
adults with diabetes undertake regular aerobic
activity (i.e., at least 150 minutes of moderate- to
vigorous-intensity activity, such as brisk walking
or jogging, a week), as well as resistance training
exercises three times a week."’

The amount of time devoted to sedentary be-
haviours like sitting for long periods or watching
television - independent of a person’s levels of
physical activity and diet — can directly increase
the risk of obesity, type 2 diabetes and premature
death.*'* "> These findings are of great concern
given that in 2007-09, most Canadian adults and
young people spent the majority of their waking
hours in sedentary activities.*® To address these
troubling trends, Canadian experts recently
developed a separate set of guidelines specific to
sedentary behaviour for children and youth.'s
These guidelines recommend that children and
youth limit not only the amount of leisure time
they spend in front of a screen to no more than
two hours a day, but also the time they spend
sitting in cars and indoors throughout the day

(sedentary behaviour guidelines for Canadian
adults are not currently available).

Levels of physical activity depend not only on

an individuals propensity to be active, but also

on the surrounding physical environment. For
example, living in suburban communities has
been associated with a greater reliance on cars,
lower levels of walking and higher levels of over-
weight/obesity compared with living in compact
cities.!””' (for a detailed discussion about features
of neighbourhood design related to walking and
bicycling for transportation, see Chapter 5). In
addition to urban design features like the pres-
ence of sidewalks and nearby shops and services,
good access to parks and recreation centres close
to home also plays a role in determining the dura-
tion and frequency of physical activity.**** For
instance, adults who lived near more parks within
one kilometre of their home in Waterloo, Ontario
were more likely to meet physical activity recom-
mendations by walking, bicycling or engaging in
other types of physical activity in nearby parks or
elsewhere in the neighbourhood.” Each ad-
ditional hectare of parkland near home was also
related to higher levels of moderate-to-strenuous
physical activity undertaken within a nearby park.




Better access to neighbourhood opportunities
for physical activity is often related to higher
levels of activity among local residents, but these
associations are not always consistent. Rather,
activity patterns vary by type of neighbourhood
amenity, how researchers measure access and by
type of physical activity. Outdoor spaces, includ-
ing trails, open spaces, golf courses and natural
settings (e.g., beaches), are more strongly related
to levels of various types of physical activity (i.e.,
leisure-time or utilitarian) among local residents
than indoor settings such as recreation centres
and exercise and sports facilities.” Proximity
seems to play a more consistent role; living closer
to parks and various recreation settings was
associated with increased levels of various types
of physical activity. Good access to parks and
recreation settings is more commonly related

to physical activity for exercise and utilitarian
purposes — most commonly, walking — rather
than for recreation.”

Neighbourhood amenities may also play a role
in how active children and youth are. Children
were more active if parents felt they had good
access to recreation facilities and spaces within
their neighbourhood.**?*¢ For example, children
living in Nova Scotia neighbourhoods with better
access to playgrounds, parks and recreation
facilities were more engaged in structured sports
activities, had less television and video game
time, and healthier body weights.® In London,
Ontario, youth aged 11 to 13 living near more
public recreation opportunities such as swim-
ming pools, parks, recreation centres and bike
paths were more physically active than youth
whose neighbourhoods contained fewer of such
amenities.”

Investigation of links between the physical envi-
ronment and diabetes is a relatively new area of
study. In three different areas of the United States
(U.S.), adults who lived in neighbourhoods with
better access to opportunities for physical activity
— such as parks and trails — were less likely to
have insulin resistance than residents of areas less
friendly to physical activity.”” The fact that adults

who lived in the more activity-friendly areas were
more physically active accounted for some of this
association. Adults who lived in neighbourhoods
with better resources for physical activity and
healthy eating were less likely to develop type 2
diabetes during a five-year period compared with
those who lived in neighbourhoods with worse
access to such resources.*®

Neighbourhoods that make it easy for residents
to be physically active on a daily basis are also
important for people living with diabetes. Adults
living with type 2 diabetes in Alberta who felt
that their neighbourhoods were more “walkable”
(e.g., with many shops and low-cost recreation

facilities within a 10- to 15-minute walk from
home) were more likely to achieve the recom-
mended levels of physical activity by walking

more frequently to get to and from places.”

In this chapter, geographic access to several
opportunities for physical activity across Peel
is examined. Easy access to physical activity
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or resources is important because it may en-
courage local residents to use these resources
more frequently, as well as use active means of
transportation (i.e., walking or bicycling) to
reach these venues. Rates of physical activity
undertaken for leisure (i.e., for recreation or
exercise purposes, and not related to work)

and the prevalence of diabetes are examined.

In this chapter, a measure of physical activity
derived from the Canadian Community Health
Survey, which asked respondents about their
participation in various leisure-time activities
such as walking for exercise, gardening or yard
work, bicycling, playing basketball, or jogging or
running, was used. Because the survey question
involved the respondents’ own interpretation
of what consitututes leisure time, some people’s
responses may have included some amount of
active transportation, such as walking or bicy-
cling to get to and from places. Unfortunately,
in these analyses, a separate measure of levels
of utilitarian physical activity (including active
transportation) among Peel residents was not
available (see Chapter 5 for average walking
and bicycling trips in Peel, which are proxy
measures of active transportation). Finally, the
specific resources for physical activity under
study in this chapter include schools, parks and
public recreation facilities such as community
recreation centres and sports arenas. While not
every resource is suitable for all local residents,
together they constitute an important source of
indoor and outdoor opportunities for physical
activity for communities.

Exhibit 6.1 Locations of parks [2009] and
schools [2009] in Peel region

Exhibit 6.2 Park area in square kilometres

(sq km) [2009] per 10,000 population [2006],

by census tract [2006], in Peel region

Exhibit 6.3 Parks [2009] and schools [2009] per
10,000 population [2006], by census tract [2006],
in Peel region

Exhibit 6.4 Locations of public recreation facili-
ties [2010] in Peel region and adjacent areas*

Exhibit 6.5 Locations of private recreation
facilities [2010] in Peel region and adjacent areas*

Exhibit 6.6 Public recreation facilities (includ-
ing community centres, arenas and swimming
pools) [2010] per 10,000 population [2006], by
census tract [2006], in Peel region

Exhibit 6.7 Modelled travel distance along the
road network [2009] to the nearest location of a
park [2009] or school [2009], in Peel region

Exhibit 6.8 Modelled travel distance along the
road network [2009] to the nearest location of a
public recreation facility (including community
centres, arenas and swimming pools) [2010], in
Peel region

Exhibit 6.9 Spatial relationship between the
average road network distance to the nearest
park [2009] or school [2009] and age- and sex-
standardized diabetes prevalence ratio-ratios*
[2007], by census tract [2006], in Peel region

Exhibit 6.10 Spatial relationship between the
average road network distance to the recreation
facility [2010] and age- and sex-standardized
diabetes prevalence ratio-ratios* [2007], by
census tract [2006], in Peel region

Exhibit 6.11. Age- and sex-standardized rate

of moderate-to-high physical activity* in leisure
time per 100 people aged 12+ [2003-08] and age-
and sex-standardized diabetes prevalence rates
per 100 persons aged 20+ [2007], by Peel Health
Data Zone (PHDZ) [2006], in Peel region

Exhibit 6.12. Age- and sex-standardized rate
of high physical activity* in leisure time per 100
people aged 12+ [2003-08] and age- and sex-
standardized diabetes prevalence rates per 100
persons aged 20+ [2007], by Peel Health Data
Zone (PHDZ) [2006], in Peel region
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4 Exhibit 6.1. Locations of parks [2009] and schools [2009] in Peel region

\-

AN %
- 0 kL
i Lal
E International Airport

—— Freeway or Highway
Census Tract Boundary
@» Municipal Boundary

... Industrial Area

Findings:

® Schools were generally well distributed

across residential areas. Only small pockets of G Locations of parks and schools
limited availability were found across the region,
particularly in northeast Brampton and in south School
Mississauga north of the QEW. (primary or secondary)

» Larger park areas were located in north Caledon, north and east Parl.< or R.ecreatlonal Area
Brampton, and central and west Mississauga (along the Credit River). Residential Area
Many smaller parks were scattered throughout the region. Other Land Use
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4 Exhibit 6.2. Park area in square kilometres (sq km) [2009] per 10,000 population [2006], by
census tract [2006], in Peel region

\-

E International Airport

Freeway or Highway
™ Census Tract Boundary
""" @m=» Municipal Boundary

I\ L~ .. .. Industrial Area

0 SO Park area in sq. km per
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s e 0.0-0.5
Findings: 0.6-10
* More park area per capita was concentrated in north B 11-20

Caledon, outlying areas of Brampton and along the Bl 2.1-50

Credit River in Mississauga. Bl 51-254

- \ J
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Exhibit 6.3. Parks [2009] and schools [2009] per 10,000 population [2006], by census tract )
[2006], in Peel region

..... — Freeway or Highway

/- ........... o E International Airport

™ Census Tract Boundary
A A / AN S S @m» Municipal Boundary

.. .. Industrial Area

Findings: ¥ 245 Parks and schools per

......... 10,000 population

* The majority of census tracts throughout Peel had o5s]

10 or more parks and schools per 10,000 population. 0.0-5.0
5.1-10.0
e A number of census tracts in east Caledon, central and I 10.1-200
southwest Brampton, and various parts of Mississauga ] 20:1 _ 40:0

had lower concentrations of parks and schools
(compared with the rest of Peel). I 40.1-80.1

- \ J
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4 Exhibit 6.4. Locations of public recreation facilities [2010] in Peel region and adjacent areas* )

\-

Findings:

e Public recreation facilities were
fairly widely distributed across Peel’s
residential areas. A larger number of
facilities were concentrated in central
Brampton compared with the rest of Peel.

e A few pockets of residential areas in northeast Brampton
and in parts of Mississauga lacked a nearby public recreation facility.

* Some facilities in area<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>