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Introduction

Overweight and obese individuals are at risk of developing a number of
serious conditions which can lead to poor health and premature death.
Obesity and overweight are predisposing factors for the development of
type 2 diabetes mellitus, coronary heart disease, stroke, osteoarthritis and
several other health issues. This section of the report will provide information
on selected health consequences.

Type 2 Diabetes

There are two main types of diabetes, both of which are caused by problems
in how the hormone insulin works. Insulin helps to regulate blood sugar in
the body. Type 1 diabetes causes high blood sugar when the body is unable
to produce enough insulin and most often appears during childhood.18

Type 2 diabetes is characterized by variable degrees of insulin deficiency 
and resistance.19 Although type 2 diabetes is usually diagnosed after age 
forty, it is now being found in all ages including children. The vast majority
(approximately 90%) of all diabetes cases are type 2 diabetes.18 An important
challenge of diabetes is that only half of all cases are diagnosed, only half of
those diagnosed are treated, and only half of those that are treated are
successfully managed.20

Being overweight increases the chances of developing type 2 diabetes.21

The prevalence of diabetes increases 5% to 10% in the adult population 
for every one kilogram increase in body weight.22 In addition, obesity
complicates the management of this type of diabetes which makes drug
treatment less effective.23

Selected Overweight- and Obesity-
Related Health Disorders

HIGHLIGHTS

•  Obesity and overweight are predisposing factors for the development of 
type 2 diabetes mellitus, coronary heart disease, stroke, osteoarthritis and 
several other health issues.

•  In 2003, approximately 36,900 Peel adults reported having been diagnosed 
with diabetes by a health professional, 32,000 with heart disease and 44,100 
with osteoarthritis.

•  The proportion of Ontario adults who reported being diagnosed with diabetes, heart 
disease or osteoarthritis increased with body mass index category from adults with a 
normal weight to those in the obese category.
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NR=Not releasable due to small numbers.

Note: BMI calculations exclude pregnant 
women.

Source: Canadian Community Health 
Survey 2003, Statistics Canada, Share File, 
Knowledge Management and Reporting 
Branch, Ontario Ministry of Health and 
Long-Term Care.

2.72.7

5.85.8

10.610.6

15.215.2

17.517.5

NRNR

Underweight
(BMI <18.5)

Normal weight
(BMI 18.5–24.9)

Overweight
(BMI 25–29.9)

Obese Class I
(BMI 30.0–34.9)

Obese Class II
(BMI 35.0–39.9)

Obese Class III
(BMI ≥40.0)

0

15

10

5

20 Per cent of adults aged 18 years and older with diabetes

Figure 10:  Proportion of Adults with Diabetes by Body Mass Index (BMI) Category, 
 Ontario, 2003
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NR=Not releasable due to small numbers.

Source: Canadian Community Health 
Survey 2003, Statistics Canada, Share File, 
Knowledge Management and Reporting 
Branch, Ontario Ministry of Health and 
Long-Term Care.
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In Peel, there were 236 hospitalizations for type 2 diabetes in 2003. However, it
is not known how many of these hospitalizations were attributed to overweight
and obesity. Hospitalizations for type 2 diabetes were lower in Peel compared
to Ontario (data not shown).

Due to changes in the coding system used to classify causes of death beginning
in 2000, mortality data presented in Figure 12 (see below) are for diabetes
mellitus as a whole, not only type 2 diabetes. The death rate from diabetes
increased between 1986 and 2001 in Ontario, while it fluctuated in Peel.
Fluctuating rates observed for Peel may be due to small numbers. Rates of
death from diabetes were generally higher in Peel than in Ontario from 1986
to 1994 with the exception of 1988, after which they were lower until 1997.
By 2001, the age standardized death rates for diabetes were the same for both
Peel and Ontario (20.9 deaths per 100,000). In 2000 and 2001, 17% of deaths
due to diabetes among Peel residents were coded as type 2 diabetes.

Figure 12:  Mortality from Diabetes Mellitus by Year, 
 Region of Peel and Ontario, 1986–2001

*Rate age-standardized to 1991 
(adjusted) Canadian population

Sources: Ontario Mortality Database, 
1986–2001, HELPS (Health Planning 
System), Public Health Branch, Ontario 
Ministry of Health and Long-Term Care. 

Population Estimates 1986–2001, 
Provincial Health Planning Database 
(PHPDB), Release date: March 2005, 
Knowledge Management and Reporting 
Branch, Ontario Ministry of Health and 
Long-Term Care.

1986

Number of deaths per 100,000* 

Peel

Ontario

18.2

15.0

1987

18.5

14.3

1988

11.7

14.3

1989

15.5

14.1

1990

18.2

15.1

1991

17.1

14.9

1992

23.5

16.4

1993

24.6

17.7

1994

24.6

18.8

1995

18.4

19.1

1996

17.1

19.0

1997

17.1

18.9

1998

19.5

19.2

1999

19.8

19.1

2000

18.0

21.3

2001

20.9

20.9

Year

0

15

20

25

30

10

5

Although not shown, mortality rates for type 2 diabetes were higher among
males than females from 2000 to 2001. Between 2000 and 2001, in Peel, an
average of 24 residents per year died from type 2 diabetes.

In both Peel and Ontario, diabetes mortality is uncommon in younger age
groups. Rates of mortality from type 2 diabetes, however, increased across
age groups as shown in Figure 13 (see following page).
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Figure 13:  Mortality from Type 2 Diabetes by Age Group, 
 Region of Peel and Ontario, 2000–2001 Combined 

*Rate age-standardized to 1991 (adjusted) 
Canadian population.

NR=Not releasable due to small numbers.

Note: Change of International 
Classification for Disease Coding, from 
ICD-9 to ICD-10 in 2000.

Sources: Ontario Mortality Database, 
2000-2001, HELPS (Health Planning 
System), Public Health Branch, Ontario 
Ministry of Health and Long-Term Care.

Population Estimates 2000-2001, 
Provincial Health Planning Database 
(PHPDB), Release date: March 2005, 
Knowledge Management and Reporting 
Branch, Ontario Ministry of Health and 
Long-Term Care. 
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Coronary Heart Disease

Coronary heart disease (or coronary artery disease) is a narrowing of the
small blood vessels that supply blood and oxygen to the heart (coronary
arteries). Coronary heart disease usually results from the buildup of fatty
material and plaque. As the coronary arteries narrow, the flow of blood to
the heart can slow or stop. The disease can cause chest pain, shortness of
breath, heart attack or other symptoms.25

People with excess body fat, particularly if much of it is around the waist, are
more likely to develop heart disease even in the absence of other risk factors.26

Overweight and obesity increase the risk of illness and death associated with
coronary heart disease.23 In a worldwide study of patients from 52 countries,
abdominal obesity accounted for 20% of the population attributable risk of
a first myocardial infarction (MI).27

Prevalence estimates specifically for coronary heart disease are not available.
However, according to the 2003 Canadian Community Health Survey 4% of
Peel adults and 6% of Ontario adults had been diagnosed with heart disease
by a health professional. This represents approximately 32,000 adults in Peel
and 538,000 in Ontario. In 2003, the prevalence of heart disease in Ontario
adults increased with age group from 1% of 25- to 44-year-olds to 21% of
those aged 65 years and older. In addition, in 2003, the prevalence of heart



disease was lowest among Ontario adults with a normal weight (5%) and
highest among those in the obese body mass index (BMI) category (7%) 
(see Figure 14 above).

In Peel between 1999 and 2003 there was an average of 4,139 hospitalizations
per year for coronary heart disease. It is not known how many of these
hospitalizations were attributed to overweight and obesity. Hospitalizations
for coronary heart disease were generally lower between 1995 and 2003 in
Peel compared to Ontario (data not shown).

Mortality from coronary heart disease in both Peel and Ontario has been
declining in recent years (data not shown). Between 1992 and 2001, Peel had
an average of 609 deaths per year due to coronary heart disease. In 2001, the
age standardized mortality rate from coronary heart disease in Peel was 
89.7 per 100,000 compared to 115.7 per 100,000 for Ontario.

In Peel, mortality from coronary heart disease was high among males
compared to females with an age standardized mortality rate of 110.7 
deaths per 100,000 males and 70.4 deaths per 100,000 females in 2001.
Between 1986 and 2001, the mortality rate due to coronary heart disease
among men decreased by more than half. While rates for females decreased
over the 15-year period, the decrease was not as pronounced as that for males.

Mortality from coronary heart disease increased across age groups in both
Peel and Ontario. Mortality rates for coronary heart disease were higher in
Ontario compared to Peel across all age groups for which data were large
enough to report (see Figure 15 on following page).
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Figure 15:  Mortality from Coronary Heart Disease by Age Group, 
 Region of Peel and Ontario, 1997–2001 Combined 

*Rate age-standardized to 1991 (adjusted) 
Canadian population.

NR=Not releasable due to small numbers.

Note: Change of International 
Classification for Disease Coding, from 
ICD-9 to ICD-10 in 2000.

Sources: Ontario Mortality Database, 
1997-2001, HELPS (Health Planning 
System), Public Health Branch, Ontario 
Ministry of Health and Long-Term Care.

Population Estimates 1997–2001, 
Provincial Health Planning Database 
(PHPDB), Release date: March 2005, 
Knowledge Management and Reporting 
Branch, Ontario Ministry of Health and 
Long-Term Care.
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Stroke

A stroke is a sudden loss of brain function caused by the interruption of the
flow of blood to the brain or the rupture of blood vessels in the brain. This
in turn causes brain cells (neurons) in the affected area to die. The location
of the injury in the brain and how much damage occurred determines the
effects of a stroke to an individual.28

An elevated body mass index (BMI) reportedly increases the risk of ischemic
stroke, independent of other risk factors including age and systolic blood
pressure.23 Research suggests that abdominal obesity predicts the risk of stroke
in men, while obesity and weight gain are risk factors for stroke in women.23

Stroke is the fourth leading cause of death in Canada and there are between
40,000 and 50,000 strokes each year. After age 55, the risk of stroke doubles
every ten years.29 Incidence estimates for stroke are not available for Peel.

In Peel between 1999 and 2003 there was an average of 1,059 hospitalizations
per year for stroke. It is not known how many of these hospitalizations were
attributed to overweight and obesity. Although not shown, hospitalization
rates for stroke were lower for Peel compared to Ontario from 1995 to 2003,
with the gap appearing to close between 2001 and 2003.
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In general, mortality from stroke in both Peel and Ontario has been declining
in recent years. Between 1992 and 2001, Peel had an average of 252 deaths
per year due to stroke. In 2001, the age standardized mortality rate from
stroke in Peel was 36.0 per 100,000 compared to 43.2 per 100,000 for Ontario.

In Peel, mortality from stroke was similar among males and females with an
age standardized mortality rate of 36.1 deaths per 100,000 males and 34.9
deaths per 100,000 females in 2001.

Mortality from stroke increased with age groups in both Peel and Ontario.
Mortality rates for stroke were higher in Ontario compared to Peel across all
age groups where data were large enough to report (see Figure 16 below).
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Figure 16:  Mortality from Stroke by Age Group, 
 Region of Peel and Ontario, 1997–2001 Combined 

*Rate age-standardized to 1991 (adjusted) 
Canadian population.

NR=Not releasable due to small numbers.

Note: Change of International 
Classification for Disease Coding, from 
ICD-9 to ICD-10 in 2000.

Sources: Ontario Mortality Database, 
1997-2001, HELPS (Health Planning 
System), Public Health Branch, Ontario 
Ministry of Health and Long-Term Care.

Population Estimates 1997-2001, 
Provincial Health Planning Database 
(PHPDB), Release date: March 2005, 
Knowledge Management and Reporting 
Branch, Ontario Ministry of Health and 
Long-Term Care.
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Osteoarthritis

Osteoarthritis is a chronic disease causing deterioration of the joint cartilage
(i.e., the softer parts of bones, which cushion their connections to each other)
and the formation of new bone (i.e., bone spurs) at the margins of the joints.30

Osteoarthritis is estimated to affect 10% of Canadian adults and is the most
common type of arthritis affecting the adult population.31

Research has shown an association between obesity and the development of
osteoarthritis of the hand, hip, back and especially the knee.23 The incidence
of osteoarthritis has shown to increase steadily at a body mass index (BMI)
of 25 and over.23

According to the 2003 CCHS, 5% of Peel adults and 10% of Ontario adults
had been diagnosed with osteoarthritis by a health professional. This represents
approximately 44,100 adults in Peel and 865,100 adults in Ontario. In 2003,
the proportion of adults who reported being diagnosed with osteoarthritis
increased with BMI category from 7% of Ontario adults with a normal
weight to 19% of those in the Obese Class III category (see Figure 17 below).
Similarly, in 2003, the proportion of Ontario adults who reported being
diagnosed with osteoarthritis increased with age from 1% of 18- to 24-year-
olds to 25% of those aged 65 years and older (data not shown).

Note: BMI calculations exclude pregnant 
women.

Source: Canadian Community Health 
Survey 2003, Statistics Canada, Share File, 
Knowledge Management and Reporting 
Branch, Ontario Ministry of Health and 
Long-Term Care.
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Between 1999 and 2003, Peel had an average of 1,037 hospitalizations per
year for osteoarthritis. It is not known how many of these hospitalizations
were attributed to overweight and obesity. Hospitalizations for osteoarthritis
were lower for Peel compared to Ontario from 1995 to 2003 (data not shown).

Although the prevalence of osteoarthritis is quite high and it represents a
significant public health burden, deaths directly resulting from osteoarthritis
are uncommon. In 2001, there were 56 deaths from osteoarthritis in Ontario.

Other Overweight- and Obesity-Related 
Health Disorders

In addition to the health consequences described above, there are a number 
of other health conditions that overweight and obese individuals are at
increased risk of developing.

High blood pressure and high blood cholesterol may be considered
intermediate conditions that can lead to more serious conditions and are
also very important. It is estimated that over three-quarters of all high blood
pressure cases are related to obesity, 23 and according to the 2003 Canadian
Community Health Survey, 14% of Peel and 16% of Ontario adults have
been diagnosed with high blood pressure by a health professional.

Other conditions related to overweight and obesity include sleep apnea,
selected respiratory problems, and specific cancers (such as endometrial,
breast, prostate and colon cancers). Although these other health conditions
are important, they are not described in detail in this report.
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