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Region of Peel’s Vision
Peel will be a healthy,
vibrant and safe community
that values its diversity and
quality of life.

MESSAGE FROM THE MEDICAL OFFICER OF HEALTH
Dr. David L. Mowat
Over the past 10 years, Peel Public Health has produced reports on selected
aspects of the health of the citizens in our region. This is the first report intended
to give the big picture. It provides a wide range of information about who we are,
the state of our health and the factors that influence our health.
The report, by necessity, paints a picture of health using numbers. We should bear
in mind, however, that behind these numbers, lie individual instances of pain,
disability and loss.
It also attempts to supply a different perspective on our health. From time to time,
we all become ill, and we often seek treatment to help us get well. As it is typically
understood, the progression is from a state of sickness to one of wellness. We are sick and are made well.
But why did we become sick in the first place? What if we took the view that we are well and are made
sick? What impact would that have on our thinking?
This report looks at how and why we become sick – and well. It recognizes that we do not know everything
about the causes of ill health, but that there are things we can do to improve our chances of living long and
well. As individuals, we can for example, take action to improve our diets, get more exercise and drive
safely. We can also co-operate with health care providers to keep our immunizations up to date and detect
diseases in their early stages. Most importantly, however, we can act collectively to protect the environment,
support healthy choices and ensure that everyone has the opportunity to start on a healthy path and to stay
on that path throughout a long life.
Although it is relatively straightforward to show trends in health status and how they relate to its
determinants, deciding upon action to improve and maintain health, and to reduce disparities, is more
complex and challenging. For that reason, this report is intended to start the discussion on these important
issues, rather than to provide answers.
We hope this report helps you understand what we can do – as individuals and as a society – to achieve our
vision. Please contact us if you need more information, or if you wish to comment on the implications of
the report.

MESSAGE FROM THE CHAIR, HEALTH SERVICES COMMITTEE
Annette Groves
Health is highly valued in our community and both the Region of Peel and Peel
Public Health are devoted to investing in prevention strategies to address health and
social issues.
“A Picture of Health: A Comprehensive Report on Health in Peel 2008” is Peel
Public Health’s first step in looking at the many different health issues and health
behaviours of our residents – highlighting health needs and priorities at a Regional
level. Although the data presented show that Peel’s residents lead relatively healthy
lives, there are still things that we can do as individuals and as a society to
continue to improve the health of Peel’s population.
The data contained in this report will be shared with agencies throughout Peel who work with our residents
in keeping them healthy. I encourage you to read this report in detail and to engage the people you work
with in order to continue to prevent disease and promote health in Peel.
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executive
summary

report – the most extensive produced by the
Region of Peel – discusses many of the more
common and important health issues. It is a
snapshot of health conditions which have
significant impact on the population:
highlighting those which are changing, and those
which are most amenable to prevention.
Throughout the report, it is evident that health
status is linked to a number of determinants,
including income, education, social support, the
workplace, stress, healthy child development and
migration.

With 1.2 million residents, the Region of Peel is
one of the largest municipalities in Canada. In
Ontario, it is second only in size to Toronto with
a population that has a higher proportion of
children and young families than the province as
a whole, is well educated, and has a much higher
proportion of immigrants, visible minorities and
people who do not speak either official language
than the rest of Ontario. The Region is expected
to exceed 1.5 million people within the next
25 years.
No report can address all of the many diseases
and conditions which affect us; nevertheless, this
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Newcomers to Peel have a healthy start

Diabetes, obesity on the rise

Recent immigrants typically have better health
status than other residents and fewer risk factors.
Exceptions include a lower uptake of some
screening tests, a lower rate of physical activity,
and poorer dental health in children. The longer
that immigrants reside in Canada, the more their
health profile resembles that of the general
population.

Of particular note, the prevalence of diabetes
mellitus in the region is higher than that for the
province as a whole and higher among males
than females – particularly in older age groups.
Preventing type 2 diabetes would result in
significant benefits, including lower rates of
cardiovascular disease, renal failure, blindness
and premature mortality. Obesity is a major
modifiable risk factor for all ages in developing
type 2 diabetes.

Pregnancy and birth outcomes are
changing

It is noteworthy that nearly half of Peel residents
are obese (although this proportion is actually
slightly less than that for the province). Rapidly
increasing rates of obesity and overweight in
both adults and children are a cause for concern.
Obesity has many serious health consequences,
most particularly diabetes. Peel’s prevalence rates
of diabetes are rising fast. This will have a very
serious impact on the utilization and cost of
health care in the future.

Although the number of births is increasing,
reflecting the growth and demographics of the
population, the general fertility rate is declining.
The teen pregnancy rate continues to decrease.
Multiple births are becoming more common and
the recent upward trends in the stillbirth rate and
low birth-weight rate require further
investigation.
Life expectancy in Peel: a strong indicator
of population health

A healthy environment supports a
health community

In general, the health of the residents of Peel
compares favourably with those of other parts of
Ontario. For example, mortality from ischaemic
heart disease is lower, and life expectancy is
slightly longer. Self-rated overall health is similar
to that elsewhere in Ontario, and diminishes
with age.

Obesity is directly related to food consumption
and physical inactivity, and this in turn is
influenced by urban form and the built
environment – the ways in which communities
are planned. Sprawling low-density development
has been a widespread trend in Peel for the last
10 years. Solid evidence links such sprawl to
lower levels of physical activity, to diminished
social capital, transportation injuries, and to
pollution. The form of our cities is an important
contributor to obesity and its consequences.

Even though mortality rates for heart disease and
stroke have declined considerably, they still
remain the most common causes of death along
with cancer. Although more cases of cancer are
being seen as a result of improved detection and
a larger and aging population, a reduction in
certain risk factors such as smoking, early
detection and regular screening for various types
of cancers has resulted in significantly reduced
mortality rates.

Respiratory disease is directly related to
environmental and behavioural factors. Although
Peel has seen overall declines in chronic
obstructive pulmonary disease and asthma,
respiratory illnesses require constant monitoring.
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Preventing chronic disease and mortality

While some elements of air quality are
improving, the issue continues to cause concern.
Levels of ozone and small particulate matter, and
the number and duration of smog advisories, are
increasing. Although more significant impacts of
climate change in Peel are not expected for many
years, some of the effects are already apparent
with the increased frequency of extreme weather
events, changes in the distribution and
transmission intensity of vector borne diseases
like West Nile Virus, and an increased frequency
of smog days.

Peel has a better profile of some risk factors than
the rest of Ontario, including less smoking and a
higher proportion of people who are at low risk
in how they consume alcohol. The single most
important personally modifiable risk factor is
still tobacco smoking. Even though the
prevalence of smoking has fallen to 19%, it still
causes at least 500 deaths each year. Smoking
in pregnancy remains a concern, particularly
in teens.
There are many opportunities to improve the
health of the residents of Peel using the science
and the services we have available to us today.
Looking at the current risk factor rates for Peel
and matching them with regions in Canada
whose rates are lower, we could reduce the
annual burden of disease by 37,000 cases and
120 deaths.

Infectious diseases
Peel has a higher rate of tuberculosis (TB) than
Ontario and this number is increasing – a
reflection of Peel’s diverse population and larger
proportion of people immigrating from countries
where TB is endemic.
Because many vaccine-preventable diseases are
still common in other parts of the world, keeping
up-to-date with immunizations and maintaining
high vaccine coverage rates is crucial to ensure
that Peel residents remain protected against the
risk of these preventable diseases.
There has been an increase in the incidence of
sexually-transmitted infections such as chlamydia
and HIV/AIDS. The latter is increasingly related
to migration from HIV-endemic countries.
Mental health
Mental health problems are common, and the
effect upon quality of life, disability and the use
of health care services is considerable. More data
and better quality data are needed to assess this
issue further for Peel.

3

a comprehensive report on health in peel

Conclusion

The health of the residents of Peel compares well
to most places in Canada – but it is not the best.
With the right policies and programs we can both
increase the average health status and reduce the
gap between the most and least healthy sections
of the population.

The numbers speak for themselves. We live in a
complex society in which each one of us has a
role to play in sustaining – if not improving – the
health of our community. A Picture of Health
brings health disparities into focus so that
appropriate measures can be taken to elevate the
health of the community and underscores the
need to shift societal thinking increasingly
toward prevention.
Although the Report points to problems for
which more data and more research are needed,
in some cases we already know what needs to be
done, but fail to take advantage of all of the
opportunities for prevention.
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HOW TO READ THIS REPORT

Report Content

“A Picture of Health: A Comprehensive Report on
Health in Peel 2008” provides an overview of the
important causes of ill health in our region,
presenting basic information on births, deaths,
sickness, risk factors and determinants of health.
It also examines differences in the health of
identifiable population groups and discusses
opportunities for prevention. Whenever possible,
we have endeavoured to explore not only the
“what” but also the “why” in order to provide the
clearest picture possible of the health of our
citizens. In addition, the report includes special
sections on issues of particular importance to
Peel today and in the future: healthy cities, and
obesity and diabetes.

This report has been produced in two versions: a
printed version and a web version. The web
version reproduces the content of the printed
edition and also contains the following
supplementary pieces of information:
•
•
•
•
•

Both the web version and the printed version of
the report can be found at
www.peelregion.ca/health/resources.
Peel Public Health’s website has more
information on most of the health issues
described in this report as well as on our public
health programs.

We have tried to illustrate our points throughout
the report with Region of Peel data. Sometimes,
however, data for Peel were unavailable or the
numbers were too small to be reliable. In these
instances, we might instead show data for
Ontario or Canada. Additionally, for the purpose
of comparison, we occasionally make use of
provincial, national and international data.

Finally, there are two types of references used in
this report: text references and data references.
Both are found in the web version:
• Text references are defined by a superscript
number (for example, higher risk of heart
disease1)
• Data references are defined by a superscript letter
(for example, 25% of the population reported
having heart diseaseA)

Much of the data used in creating this report
were provided to us by external organizations,
and we extend our thanks to the following:
•
•
•
•
•
•
•
•

Acknowledgements
Data sources and limitations
Data methods
Text references
Data references

Statistics Canada
Ontario Ministry of Health and Long-Term Care
Ontario Ministry of Health Promotion
Canadian Institute of Health Information
Institute for Clinical Evaluative Studies
Cancer Care Ontario
Workplace Safety and Insurance Board
Other providers of data noted in the web version
of the report
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WHAT IS PUBLIC HEALTH?

Indeed, the word “quarantine” comes from the
Latin word for 40.

Canadians are rightly proud of their system of
publicly funded health care, which is made up of
doctors, nurses and other health care
professionals; hospitals and laboratories; and
home care and related services. Sometimes the
concept of “publicly funded health care” is
confused with “public health.” It’s important to
understand the difference.

The Sanitary Reform Movement in England,
starting with Edwin Chadwick’s 1842 report on
urban squalor and lack of sanitation, soon spread
through the industrialized world. To establish the
conditions for better health, focus was put on the
proper disposal of sewage and waste and the
provision of clean water. Much of the progress
achieved during the 19th century in controlling
infectious diseases can be traced to
improvements in sanitation together with the
introduction of vaccination – and both are still
central to public health today.

Publicly funded health care refers to health care
that is financed entirely or in large part by taxes,
instead of by private payments made to insurance
companies or directly to health care providers.
Public health, on the other hand, is the organized
efforts of society to keep people healthy and
prevent injury, illness and premature death.
Public health is a combination of programs,
services and policies that protect and promote the
health of all.1

Also in the 19th century, the introduction of the
census, including the collection of information
about births and deaths, allowed public health
workers to start developing methods for
measuring the health of populations. To this was
added the new science of epidemiology, the study
of the distribution of diseases and their
determinants.

Until only a few decades ago, health care at the
individual level – in the sense of the management
and cure of a person’s disease – was considered a
personal responsibly, not a concern of the state.
In contrast, threats to collective health, especially
the risk of contagion, were the subject of state
regulation from early times. The first act to
enforce sanitation in England dates back to 1388.
In 1403, Venice established the first formal
system of quarantine, with its requirement that
sea travelers from countries thought to be
affected by the plague remain aboard ship for 40
days (to give the disease time to incubate).

Other scientific advances enabled public health
to offer pasteurization of milk, tuberculosis
sanatoria, control over sexually transmitted
diseases and immunization. Nor were advances
limited to the prevention and control of infectious
diseases: in the 18th and 19th centuries, there
was action against the nutritional, occupational
and environmental causes of disease; later, efforts
were directed to promoting the health of pregnant
women and children.
6
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Today in Peel, public health is the responsibility
of the Regional Municipality, with Regional
Council as the governing body. Peel Public
Health is part of the Department of Health
Services. Funding is provided by the Government
of Ontario and the Region of Peel.

It follows that exhortations to individuals to
improve their health-related behaviours would
not be sufficient on their own to bring about a
significant reduction in the major causes of ill
health and death. Likewise, prevention efforts
that focus exclusively on high-risk individuals
fail to address the root of the problem, and thus
would reduce only minimally the overall level
of disease.

Much of the work of Peel Public Health is
carried out in partnership with the voluntary
sector, school boards, business, labour,
governments at all levels and other health care
agencies and professionals. Our aim is to
improve and maintain the health of the
population; reduce disparities in health across
the population; prepare for, and respond to,
emergencies and outbreaks of disease; and
enhance the sustainability of the health
care system.

For substantial progress to occur, change must
take place within our social, economic, natural,
built and political environments. The solutions
we seek will come through better education,
regulation, community development and social
policies and programs. Together, these factors are
known as the determinants of health.
Think of the determinants of health as the
“causes of the causes” of ill health. You’ll read
more about them in the next chapter. In addition,
throughout this report, you’ll encounter
numerous examples of population segments that
have higher risk of particular diseases than the
population as a whole – largely as a result of
different exposures to the determinants of health.
Action at the societal level – what is known as a
“population health approach” – is required to
maintain and improve the health of people who
are at risk due to their experiences with the
determinants of health.

Public health action is needed to control
communicable diseases – this is obvious. Not so
obvious is the role of public health in preventing
chronic disease. Here are some basic facts to
keep in mind.
Risk factors for chronic disease are distributed in
such a way that most people have only slightly
elevated risk, while a small number of people
have much higher risk. However, occurrence of
chronic disease is greatest among those with only
slightly elevated risk, because although the
individual risk level is relatively low, the number
of people in this group is large.

For some health conditions, an individual –
focused strategy must also be put in place. For
example, it is important to provide individualized
preventive services (including immunizations and
cancer screenings) for a range of diseases to
everyone in the population; to seek out those at
high risk in order to prevent disease onset; and to
closely monitor and treat disease at an early stage
to avoid progression and complications. This
approach to health care is known as “clinical
prevention.”

So the question arises: Are differences across
populations in the average prevalence of chronic
diseases, such as obesity and cardiovascular
disease explained by, in these instances,
individuals in each population deciding
collectively to eat less and/or exercise more, all
else being the same? That would be unlikely. The
logical explanation is that the decisions of the
individuals are influenced by commonly
experienced cultural and environmental factors.
Similarly, the increase in body weight over time
in Canada cannot be explained by people
deciding, for no particular reason, to eat more
and/or exercise less. Again, logic tells us that
societal changes – changes in the way we go
about our daily lives – have influenced our eating
and physical activity habits.

The two approaches – population health and
clinical prevention – are complementary, and
their roles vary according to the disease, risk
factor and available preventive actions.2
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practices is a responsibility of each of us
individually, and also collectively, through public
policies which support healthy choices.

The burden of illness and preventable loss of life
arises in large part because of the conditions in
which people are born, grow, live, work and age.1

Sometimes factors contributing to poor health
cluster together. For example, low income,
substandard housing, deprived neighbourhoods
and poor access to nutritious food are often
associated with one another.

Although there is no universally-recognized list
of the determinants, much is known about the
factors which are associated with the health of
the population. The evidence indicates that the
key factors which influence health include:
socio-economic status, education, social support,
employment, migration, and the physical, social
and built environments. The role of curative
medical care is, of course, an important one, but
its contribution to health status, as measured, for
example, by life expectancy has been limited.

What the determinants of health have in common
are they have a strong effect on health outcomes
and influence a wide range of diseases, both in
occurrence and outcome. Furthermore, they tend
to have both independent and interactive effects.
The impact of education, for example, can be
explained in part by the higher incomes
associated with higher educational attainment,
but education also has an effect on health that is
independent of income. Similarly, the
determinants affect health by influencing health
behaviours. Higher income groups are less likely
to engage in behaviours that result in, for
example, lung cancer or cardiovascular disease.
But after smoking, eating poorly, physical
inactivity and other health behaviours are
accounted for statistically, the determinants still
demonstrate a measurable effect.

Health protective behaviours – that is to say,
personal health practices – refer to those things
that individuals can do to enhance their own
health, prevent the spread of disease and cope
more effectively with health challenges. Health
protective behaviours are discussed in greater
depth in the “Risk Factor” chapter of this report.
Some people emphasize personal choice in
health behaviours, while others look to society to
encourage healthy decisions. Nonetheless, it is
certain that improving health through personal
8
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holds true for all Canadians, regardless of age,
sex, race and place of residence.

The relationship between determinants and
disease is not simple. Low income might lead to
ill health, or, more rarely, ill health might lead to
low income. Another possibility is that a third
factor or group of factors could lead to both low
income and poor health.

However, it is not just the poorest people who
experience negative health outcomes associated
with their income levels. There are health
differences between moderate and high income
groups as well. Furthermore, research across
developed countries shows that countries with
more equally distributed incomes have better
health on average than those in which incomes
are more unevenly distributed.

Higher Income… Better Health

Both health and mortality are associated with
income.2 Compared to people with higher
incomes, people with lower incomes have shorter
life expectancy, higher risk of exposure to poor
living and working conditions, and higher
mortality rates. A higher income leads to better
health – not only because it improves the ability
to purchase adequate food, housing and other
necessities, but also because it leads to having
more choices and a feeling of control over one’s
life.3 Research has shown that the degree of
control people have over life circumstances,
especially stressful situations, and the amount
of discretion they have to act, contribute to the
quality of their health. Limited options and
poor coping skills are linked to increased
susceptibility to diseases through pathways of the
immune and hormonal systems.4 This pattern

The relationship between income and life
expectancy – the “income gradient” – has
become less marked over time, but the poorest
fifth of the population still has poorer health
outcomes, including lifespans that are years
shorter than those of the rest of society.5
Throughout this section, income level is defined
in several different ways depending on the data
source. For additional details about the income
categories used, please see the Data Methods
chapter in the web version.
In Ontario, those in the highest-income group
have significantly higher self-rated health than
those in the lower income groups (Figure 2.1).

Figure 2.1
Self-Rated Health† by Income,
Ontario, 2005
Per cent of population aged 12 years and older
100
80

93.9
78.5

88.5

81.0

60
40
20
0

I1
(Lowest)

I2

I3

Household Income

I4
(Highest)

† Deﬁned as excellent, very good or good
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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Life Expectancy and Health-Adjusted
Life Expectancy by Income

meaningful relationship between income and
either life expectancy or HALE. There are two
plausible explanations for this. The first is that
Peel immigrants, both recent and long term, tend
to have low income and good health. This is
contrary to the usual trend, and could serve to
cancel it out. The second reason has to do with
Peel’s relatively low income spread between
income quintiles. Simply put, the numbers of
individuals at either end of the income spectrum
are too small to support trend analysis.

Life expectancy estimates the average
age at death for a group or cohort at
birth. Life expectancy is calculated
based on the current mortality rates
experienced by all age groups in the
population.
Health-adjusted life expectancy
(HALE) is an indicator which takes into
account the quality of life as well as
its duration. Years lived in poor health
are counted as equivalent to only part
of a full year of good health. HALE,
therefore, is always less than life
expectancy. The difference between
HALE and life expectancy is a measure of the burden of chronic illness,
especially in old age.

Chronic Disease Prevalence by Income
In Peel, the prevalence of ischaemic heart
disease, osteoarthritis and chronic obstructive
pulmonary disease vary by income quintile, with
residents in the lowest income group having the
highest prevalence of disease.A Canadian data
show that this relationship exists for almost all
diseases, with breast cancer being one of the
few exceptions.
Low Birth Weight by Income

Life expectancy and health-adjusted life
expectancy (HALE) increase with higher levels
of income. In Peel, there is a clear relationship
between income and many health outcomes,
some of which are shown in the following pages.
However, we are unable to demonstrate a

Among single live births in Peel in 2004, the rate
of low-birth-weight births was highest in census
tracts with the largest proportion of low-income
economic families and/or individuals
(Figure 2.2).

Figure 2.2
Low Birth Weight by Income,
Peel, 2004
Number of low birth weight births per 100 single live births
7
6

5.5

5.5

5.6

5

4.4

4

3.6

3
2
1
0

LI1
(Poorest)

LI2

LI3

Low income census tract quintiles

LI4

LI5
(Wealthiest)

Sources: Ontario Live Birth Database 2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
2006 Census, Statistics Canada
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Sexually Transmitted Infections by Income

Health Behaviours by Income

As seen with low-birth-weight births, the
incidence of sexually transmitted infections
(STIs), including syphilis, gonorrhea, chlamydia
and HIV, was higher in census tracts with the
largest proportion of low-income families and/or
individuals (Figure 2.3).

Figure 2.4 presents self-reported health
behaviours by Ontarians in the highest- and
lowest-income categories. Residents in the
highest income category are more likely to eat
five to 10 servings of fruits and vegetables per
day and maintain smoke-free homes, and also

Figure 2.3
Sexually Transmitted Infections by Income,
Peel, 2006

350
300

Age-standardized number of sexually transmitted infections per 100,000 population
283.2

263.1

250

237.7

233.6

200

180.4

150
100
50
0
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LI1
(Poorest)

LI3

LI4

LI5
(Wealthiest)

Low income census tract quintiles

Sources: Integrated Public Health Information System (iPHIS), Peel data from Peel Public Health as of 05/12/2007
Population Projections 2006, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
2006 Census, Statistics Canada

Figure 2.4
Selected Health Behaviours by Income,
Ontario, 2005
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† BMI measures pertain to the total population 18 years and older
†† Low risk drinking guidelines pertain to the total population 19 years and older
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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People who are more connected to others are less
likely to suffer from poor physical and mental
health and are more likely to live longer.7–9

less likely to be current smokers or be physically
inactive. In contrast, those in the lowest income
category are more likely to meet the criteria for
the low-risk drinking guidelines. There is no
difference by income with respect to having a
healthy body weight.

In the last 25 years, the concept of social capital
has received increasing attention in health
research. High levels of social capital have been
linked to lower rates of mortality and positive
perceptions of health.6,10–13 Social support
networks help people solve problems, deal with
adversity and maintain some control over life
circumstances. Compared with people whose
sense of community belonging was weak, those
with a very strong sense of community belonging
were twice as likely to report excellent or very
good general health and even more likely to
report excellent or very good mental health.6

People who are more connected to others
are less likely to suffer from poor physical
and mental health and are more likely to
live longer

Social capital is defined as aspects of
social organization, such as civic participation and trust in others, that
support and encourage cooperation
among community members.6

Marriage is an important domain in which social
support can be established.14 In general, married
people have greater satisfaction with life than
single individuals.15 Marital happiness is
associated with lower blood pressure levels,
lower stress and less depression. In Ontario,
those who are separated, divorced or widowed
have poorer self-rated health (Figure 2.5).

One of the most important determinants of health
is that collection of factors known as social
connectedness, social support or human/social
capital. Having friends, being involved in a club
or faith community, volunteering and playing
sports or music as part of a group – these are all
associated with better health.

Societies with wide income disparities and low
levels of social connectedness have increased

Figure 2.5
Self-Rated Health† by Sex and Marital Status,
Ontario, 2005
Per cent of population aged 25 to 64 years††
100
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† Deﬁned as excellent, very good or good
†† See Data Methods chapter in the web version for rationale for selected age grouping
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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levels of violence.2 The level of social
participation in a society is partially shaped by
people’s perceived levels of threat and
community safety.

!
WHO Safe City Designation
In 2007, Brampton became the first
municipality in the Greater Toronto
Area (GTA), and one of only 10 cities
in North America, to be designated
as a World Health Organization
International Safe Community. This
designation is based on six criteria for
developing programs and partnerships
related to safety promotion and
collaboration with other safecommunity networks.

In Brampton and Mississauga, the rate of
criminal offences (excluding traffic offences)
decreased from 4,579.1 per 100,000 population
in 2003 to 4,298.4 per 100,000 population in
2007.16 In 2007, Peel Regional Police investigated
251,413 incidents. Most of the incidents were
related to highway traffic offences. Crimes of
violence were relatively rare compared to crimes
against property (Table 2.1).
Recently there has been a troubling rise in youth
violence, which is often gang-related.

!
In 2008, according to Macleans
magazine, Caledon was the safest
place in Canada among 100-plus areas
examined. This finding was the result
of a comparison of the aggregated
per-capita crime rates of municipalities
of 50,000 citizens or more to the
national average for six crimes –
murder, sexual assault, break and
enter, vehicle theft, aggravated
assault and robbery.

Table 2.1
Number of Selected Types of Criminal Incidents,
Brampton and Mississauga, 2007
Number of incidents†
Crimes of violence........................................................................................ 6,250
Homicide...................................................................................................... 15
Assault..................................................................................................... 5,022
Robberies ................................................................................................ 1,103
Crimes against property............................................................................. 25,250
Motor vehicle collisions.............................................................................. 30,090
Impaired driving offences ............................................................................ 1,296
Speeding offences ..................................................................................... 48,145
Seat belt charges.......................................................................................... 7,884
Drug offences............................................................................................... 3,857
†Incidents occur within Brampton or Mississauga but may involve those living elsewhere.
Source: Peel Regional Police, Annual Statistical Report, 2007.
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For most people, paid work provides not only
money, but also social contacts and a sense of
identity and purpose.2 Some communities with
high unemployment rates have been shown to
suffer increased rates of illness and healthdamaging practices, including smoking and
abuse of alcohol.17

Better educated people have better health than
those with lower educational achievement

Better education equals better health. Education
contributes to health by increasing people’s
ability to seek knowledge, understand
information and solve problems. It also
improves access to opportunities, increases
job security and provides a sense of control
over life’s circumstances.

Social status is also linked to both employment
and health. Sir Michael Marmot’s famous studies
of the British Civil Service showed that one’s
place in the occupational hierarchy correlated to
such things as the mortality rate and the risk of
heart attack. Other studies have shown that
worker stress level and the amount of control
workers have over their jobs have an influence
on health.

Peel residents who have less than a secondary
school education are least likely to report a
positive self-rated health (Figure 2.6).
Peel residents aged 25 to 64 years who have less
than a secondary school education are more
likely to be physically inactive compared to those
who completed a post-secondary education
(Figure 2.7 on next page).

Although working conditions have improved over
the years, some people are still exposed to onthe-job hazards. The rate of work-related injuries
is higher for workers with lower socioeconomic
status because they tend to be employed in jobs
with more hazardous working conditions.18 They
are also more likely to experience job demands,
such as hard physical labour, shift work, long
hours and insecurity of job tenure, as well as
stress and low decision-making latitude which
have been shown to be related to poor health.14,18

Among people aged 25 to 64 years in Ontario,
those with the lowest level of education are less
likely to maintain a smoke-free home than those
with higher levels of education (Figure 2.8 on
next page).
Work influences health in a number
of ways

Figure 2.6
Self-Rated Health† by Education Level,
Peel, 2006
Per cent of population aged 18 years and older
100
86.1

91.6

80
64.4
60
40
20
0
Less than secondary school

Secondary school, some college or university

Highest level of education
† Deﬁned as excellent, very good or good
Source: Rapid Risk Factor Surveillance System, 2006, Peel Public Health
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Figure 2.7
Physical Inactivity by Education Level,
Peel and Ontario, 2005
Per cent of population aged 25 to 64 years†
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40

20

0
Less than secondary
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Other post-secondary

Post-secondary graduate

Highest level of education
Peel
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* Use estimate with caution
† See Data Methods chapter in the web version for rationale for selected age grouping
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care

Figure 2.8
Smoke-free Homes by Education Level,
Ontario, 2005
Per cent of population aged 25 to 64 years†
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20
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† See Data Methods chapter in the web version for rationale for selected age grouping
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care

stress among Canadians include: taking on too
many things at once, not having enough money
and having a perception of too many expectations
from others.19

Stress is associated with several chronic diseases

Research has linked stress with several chronic
diseases, including: arthritis/rheumatism, back
problems, chronic bronchitis and emphysema and
stomach and intestinal ulcers. Stress is also
associated with heart disease among men and
asthma among women. Common sources of

Women report higher average stress scores and a
higher number of stressors (10 or more) than
men. Stress levels decline with age and people
aged 65 years and older have the lowest reported
15
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who immigrated within the last five years were
less likely to read to their children (84%) and
only 63% reported that their children were read
to daily or several times a day.B

stress levels. Stress also tends to be higher
among people with lower household income,
those with less education and those who were
previously married.19

Eighty per cent of mothers with household
incomes of at least $70,000 read to their child at
least once per day, compared to 69% of mothers
with incomes under $40,000.B

Infancy and childhood are developmental periods
that have a lifelong impact on health

Development during infancy and childhood has a
lifelong impact on health. Children are shaped by
all of their experiences, but the most influential
environment is the family. Parents play a critical
role in providing the necessary nurturing
conditions, including the right amounts of
stimulation, protection and structure. A healthy
environment is essential for children to develop
successfully in their pre-school years.20
Development continues through later childhood
and adolescence, but the most significant
development occurs in the first six years.

Only 58% of mothers reported that the entire
family ate together every day

In Peel in 2002, only 58% of mothers reported
that the entire family ate at least one meal
together every day. New immigrant mothers were
more likely than Canadian-born mothers to
report that their families ate together at least once
every day (80% vs. 56%). For mothers who had
been immigrants to Canada for more than five
years, the figure was 55%.B

Socioeconomic disparities that affect the quality
of life experienced by families can affect
childhood development. Higher rates of cognitive
difficulties, behavioural issues, hyperactivity and
obesity are associated with lower levels of
education and income.21 Families that are
struggling to find shelter, food or employment
have fewer emotional, social and economic
resources with which to nurture their children.
Children are also extremely sensitive to maternal
depression, caregiver substance abuse, family
violence and abuse of any kind.

Ready for School
The Early Development Instrument (EDI) is
completed by teachers in the second half of the
senior kindergarten year. Five developmental
domains are scored on a scale of 0 to 10, with
higher scores indicating more advanced
developmental readiness. In March 2007 in Peel,
EDI surveys were conducted on 13,407 children
who had not been designated with a special
needs status.
Children scoring below the 10th percentile on
one or more domains are considered to be
“developmentally vulnerable.” In contrast, those
scoring above the 75th percentile in one or more
domains are considered to be “developmentally
ready” (Table 2.2 on next page).

Reading to Children
In Peel in 2002, 95% of mothers reported that
their children were read to; 75% read to their
children daily or several times a day. Mothers
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influence the rates of breast and ovarian cancers
in immigrants, for example.

See www.successby6peel.ca for more
information about school readiness in Peel.

Ontario residents who are recent immigrants
(less than 10 years in Canada) are more likely
than long-term immigrants (11 years or more in
Canada) and non-immigrants to report that their
health was excellent, very good or good (94%)
(Figure 2.9). This finding could be explained by
the “healthy migrant effect,” in which new
immigrants tend to be healthier than others in the
population due to the selective nature of
immigration. The longer immigrants reside in
Ontario, the more likely they are to adopt the
health behaviours of the average Ontarian.

The longer immigrants reside in Ontario, the
more likely they are to adopt the health
behaviours of the average Ontarian

Studies related to health outcomes of migrants
have shown that, over time, rates of several
diseases among immigrants tend to converge
towards those of the host country – especially if
there were initially significant differences in rates
between the host population and the country of
origin.22–24 Environmental and lifestyle factors
associated with the new place of residence
Table 2.2

Per Cent† of Children Developmentally Vulnerable and Developmentally Ready,
Peel and Municipalities, 2007
Brampton

Caledon

Mississauga

Peel

29%

20%

25%

26%

54%

70%

60%

58%

Per cent developmentally
vulnerable on one or more
EDI domains
Per cent developmentally ready
on one or more EDI domains

†Percentages do not add up to 100% as only children who fall in the bottom or top percentile cut-points are presented.
Source: EDI Bulletin, Success by 6 Peel, April 2008

Figure 2.9
Self-Rated Health† by Immigrant Status,
Ontario, 2005
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Per cent of population aged 12 years and older
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Immigrant status
† Deﬁned as excellent, very good or good
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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government services following previous adverse
experiences. Providing adequate social support
and health services for refugee families is a
significant challenge for many Canadian
communities.

In Peel, recent immigrants are less likely than
long-term immigrants or non-immigrants to be
current drinkers or be current smokers. In
contrast, non-immigrants are less likely than
immigrants to be physically inactive and are
more likely to report binge drinking
(Figure 2.10).
Refugees’ Health
Refugees make up 10% of the immigrant
population entering Canada each year.25 This
group brings unique health challenges as a result
of prior experiences with violence, infections,
losses and separation. In general, refugees are in
less robust health than their immigrant
counterparts and are more vulnerable to
infectious and parasitic diseases.26 Pre-migration
trauma as a result of internment in refugee
camps, torture and deprivation has a strong and
lasting impact on refugees’ mental health.25,27
Upon arrival in a new country, refugees face a
range of barriers in accessing health services.
These include cultural and language constraints,
lack of awareness of services, poor understanding
of rights and access to providers, and distrust of

Figure 2.10
Selected Risk Factors by Immigrant Status,
Peel, 2005
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Per cent of population aged 12 years and older
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* Use estimate with caution
† Among current drinkers
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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RISK FACTORS

For example, hypertension increases the risk of
stroke, and high cholesterol increases the risk of
heart disease. Each risk factor has an
independent effect on health, but risk factors can
also work together to affect health, either
positively or negatively. Another example
includes smoking and obesity, which can have a
combined effect on respiratory disease that is
greater than the effect of either in isolation.
Likewise, maintaining a healthy weight and
eating nutritious foods will have a combined
health benefit greater than either factor on
its own.

Chronic diseases are among the most common
and costly health problems in Canada – and also
the most preventable. Some risk factors for
chronic conditions, including genetic
predisposition, sex and age, cannot be modified.1
Behavioural risk factors which can be modified
include eating nutritious foods, regular physical
activity, avoiding tobacco, using alcohol wisely,
engaging in safer-sex behaviours and avoiding
drug use. Other risk factors are biological
conditions known to increase the risk of
developing diseases.
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TOBACCO

Fewer people are smoking

Smoking affects many organs in the body. Nonsmokers, particularly children, are also affected
by second-hand smoke (Figure 3.1). Smoking
tobacco remains the leading cause of preventable
death in Canada and is harmful to the health of
people in all age groups.2

In 1966, more than half of males and slightly less
than one third of females were smokers. Smoking
among males has declined substantially since 1966.
Smoking has also declined among females, but not
to the same extent (Figure 3.2) .

Figure 3.1
Selected Health Consequences of Smoking in Adults and Exposure to
Second-hand Smoke in Children
Oral cancer

Cataracts

Esophogeal cancer,
Pharyngeal cancer

Skin damage

COPD†, Lung cancer

Heart disease

Middle ear
infections
Asthma,
Pneumonia, Bronchitis
and other lower
respiratory tract
infections

Stomach ulcers
Bladder cancer

Erectile Disfunction,
Cervical cancer

Other – Sudden infant death syndrome,
fetal growth impairment including low
birth weight and small for gestational age

Peripheral vascular disease

† Chronic obstructive pulmonary disease
Sources: Centers for Disease Control and Prevention. 2004 Surgeon General’s Report – The Health Consequences of Smoking, 2004

Figure 3.2
Smoking Rate by Sex,
Canada, 1966–2007
Per cent of population who smoke
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Note: Data for 1966 to 1986 based on population aged 15 years and older who are regular smokers
Data for 1994/1995 to 2007 based on population aged 12 years and older who are current smokers (daily or occasional)
Sources: Ferrence RG. Trends in Tobacco Consumption in Canada 1900-1987, Prepared for the Tobacco Products Unit, Health and Welfare Canada, 1989
National Population Health Survey 1994/1995, 1996/1997 and 1998/1999, Statistics Canada, Health Indicators, 2001
Canadian Community Health Survey 2000/2001, 2003, 2005 and 2007, Statistics Canada, Health Indicators, CANSIM Tables
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Tobacco control measures in Canada
include:

About half of all smokers die of
smoking-related causes.3 In Peel, at
least 500 people die each year as a
direct result of smoking-related
diseases.

• Restrictions on tobacco sales to
minors
• Taxes on tobacco products
• Restrictions on product advertising
and display
• Prohibitions on smoking in public
places
• Warning label regulations on
cigarette packaging
• Public health messaging and health
promotion strategies
• Cessation programs and initiatives
• Tobacco product regulation

In both Peel and Ontario, males have higher
current smoking rates than females. The current
smoking rates for Peel females declined from
18% in 2001 to 15% in 2005. A similar decline
was observed among Ontario females. The
smoking rate for Peel males has not changed
since 2000/2001 and was 23% in 2005.C In Peel,
young males have the highest smoking rate
(Figure 3.4 on next page).

In 2005 in Peel, 19% of residents, or about
191,600 people, were current smokers – this
figure has fallen since 2000/2001. During the
same year in Ontario (2005), 21% of residents
were current smokers (Figure 3.3). Peel’s
lower rate of smoking could reflect its large
population of immigrants who tend to have
lower smoking rates.

Sex, age, education and immigrant status all have
an influence on smoking rates. There is no
obvious association between household income
level and current smoking for Peel.C

Figure 3.3
Current Smoking Rate by Year,
Peel and Ontario, 2000/2001, 2003 and 2005
Per cent of population aged 12 years and older
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Source: Canadian Community Health Survey, 2000/2001, 2003 and 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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current smoking rates are lowest for residents
of South Asian ethnicity (see Data Methods
chapter in the web version for a description of
ethnicity categories).

?
The younger people are when they
begin smoking cigarettes, the more
likely they are to become heavy
smokers.2 Eighty per cent of the
people who begin smoking in their
teens continue to smoke as adults.4
Youth can become addicted to
smoking within a few weeks of having
their first cigarette.5 Almost 70% of
Peel students who reported ever
smoking had their first cigarette by
grade 9 or earlier.D

An analysis of the smoking habits of Peel
residents suggests that there is a higher
prevalence of smoking in the Polish-speaking
population.C
2% of Canadian youth reported having tried
smokeless tobacco6

Smokeless tobacco carries with it several health
risks, including oral cancer and gum recession.7
Adolescents who use smokeless tobacco are
more likely to become cigarette smokers.8

In Peel in 2004, most students who currently
smoked reported they were usually given
cigarettes by their friends or someone else (49%)
or they bought them from convenience/variety
stores (39%). Twenty-seven per cent had asked
someone to buy cigarettes for them. Females
were significantly more likely than males to
have been given cigarettes by a friend or
someone else.D

Smoking and Pregnancy
In Peel in 2002, 15% of women reported
smoking during pregnancy. Of these women,
more than two thirds (68%) quit smoking during
their pregnancies.E The highest rate of smoking
during pregnancy is among teens (Figure 3.6 on
next page).E

Figure 3.5 (next page) shows Peel’s smoking
rates by ethnic origin. The ethnicity categories
correspond to survey responses to a question
about cultural and racial backgrounds. In Peel,

In 2007 in Peel, 8% of women who smoked
during pregnancy had a low-birth-weight infant,
compared to just 5% of non-smokers.F

Figure 3.4
Current Smoking Rate by Age Group and Sex,
Peel, 2000/2001, 2003 and 2005 Combined
Per cent of population aged 12 years and older
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Source: Canadian Community Health Survey, 2000/2001, 2003 and 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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Exposure to second-hand smoke is estimated to
double the risk of infection and death among
children.11 About 5% of Ontario children under
age 12 are regularly exposed to second-hand
smoke at home.12 This figure has decreased
over time.12,13

Second-hand smoke contains more than 4,000
chemicals, 50 of which are known or suspected to
cause cancer9

Second-hand smoke, also referred to as
environmental tobacco smoke, is the smoke
exhaled by smokers and the smoke from the
burning end of a cigarette, pipe or cigar.10

In 2005 in Peel, of the non-smoking population,
7% reported that at least one person smoked

Figure 3.5
Current Smoking Rate by Ethnic Origin,
Peel, 2000/2001, 2003, and 2005 Combined
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Source: Canadian Community Health Survey 2000/2001, 2003 and 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care

Figure 3.6
Per cent of Smokers† During Pregnancy by Selected Characteristics,
Peel, May–June 2002
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<20
Age Group
(years)

71.4

20-24

28.6
12.7

25-29
30+

Birthplace
of Mother

11.8

Canadian

22.1

Foreign Born

7.1

Less than High School
Highest Level
of Education

40.0

High School

24.3

College††/Some University

17.2

University

3.1
0

10

20

† Smoker is deﬁned as smoking daily or almost every day (excludes occasionally)
†† Includes women who completed some or all of their college education
Source: Smoking and Pregnancy Survey, September 2003, Peel Public Health
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assaults.15 There is also evidence that light to
moderate drinking might have protective effects
on cardiovascular health in older age groups.16
In 2005 in Peel, 69% of residents aged 12 years
and older consumed alcohol in the past year.C

inside their home every day or almost every day,
and 17% reported being exposed to second-hand
smoke in public places every day or almost
every day.C
One in 10 non-smokers were exposed to secondhand smoke in a car or private vehicle every day
or almost every day in Peel in 2005.C This figure
was similar to that for Ontario.

“Low Risk Drinkers” were defined as
people aged 19 years and older who
if male drank 14 or fewer drinks per
week and if female drank nine or
fewer drinks per week, with neither
males nor females drinking more than
two drinks on any day in the previous
week. Pregnant or lactating women
were not included in the analysis.

?
In 2008, an act was passed to protect
children under the age of 16 years
from exposure to second-hand smoke
in vehicles in Ontario.14

A standard drink contains 13.6 grams
of alcohol. This is the amount of alcohol found in 142 ml of wine, 43 ml of
spirits or 341 ml of regular strength
beer.

In 2005, the most commonly reported
restriction on smoking in the home in Peel (75%)
and Ontario (71%) was that smokers were asked
to refrain from doing so. Allowing smoking in
certain rooms only was reported by 4% of
respondents. Allowing smoking in the
presence of young children was reported by
approximately 1%.*C

In 2005 in Peel, 77% of the population aged 19
years and older adhered to the low-risk drinking
guidelines. More females than males (90% vs.
72%) adhere to the guidelines.C Among residents
aged 65 years and older, 94% were low-risk
drinkers. Younger age groups were less likely to
be low-risk drinkers. Among 19-to-24 year olds,
just 76% are low-risk drinkers; among 25-to-44
year olds, the number is similar at 77%.C

Quitting Smoking
About 30% of Peel residents are former smokers.
Two in three of these had smoked 100 or more
cigarettes in their lives. The average length of time
since former smokers (who had smoked 100 or
more cigarettes in their lives) had quit smoking
completely was 14 years. About 7%* of these
former smokers, representing about 12,800
people, quit smoking completely in the past year.C

A lower proportion of people with higher
incomes adhere to the low-risk drinking
guidelines than those with lower incomes
(Figure 3.7 next page). The high-income group is
more likely to drink heavily, binge drink and
drink and drive. In both Peel and Ontario, recent
and long-term immigrants are more likely than
their non-immigrant counterparts to be low-risk
drinkers. There is no association between
education and low-risk drinking in Peel.C

ALCOHOL
Excessive and chronic use of alcohol can lead to
liver cirrhosis, alcoholic psychosis, heart disease,
stroke and high blood pressure. Impaired
judgement and behaviours due to heavy alcohol
use can contribute to suicide, homicide,
automobile crashes, fatal injuries and sexual

*Use estimate with caution
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Figure 3.7
Low-Risk Drinking by Income,
Peel and Ontario, 2005
Per cent of population aged 19 years and older
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Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care

episodes of binge drinking (Figure 3.8 on
next page).C

One in five drinkers binge drink

In Peel and Ontario, non-immigrants were more
likely than recent or long-term immigrants to
have reported episodes of binge drinking.
Residents of Peel and Ontario self-reporting
as Aboriginal were more likely than Whites,
Blacks or people of East, South-east or South
Asian origin to have reported episodes of
binge drinking.C

The term binge drinking refers to the
proportion of current drinkers aged
12 years or older who reported consuming five or more drinks on one
occasion, once a month or more often
during the previous year.

In Peel in 2004, among all respondents in a study
of students in grades 7 to 12, 7% drank once a
week or more. Males were more likely than
females (9% vs. 6%) to report drinking at least
once a week. The proportion of respondents who
drank alcohol at least once a week increased by
grade level from 1% in grade 7 to 15% in
grade 12 (Figure 3.9 on next page).D

In Peel in 2005, 20% of drinkers were binge
drinkers. Males are significantly more likely than
females (28% vs. 10%) to report episodes of
binge drinking. People of both sexes aged 19 to
24 years are more likely than those in older age
groups to be binge drinkers. People in the highest
income category are also more likely to report
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Figure 3.8
Binge Drinking among Current Drinkers by Income,
Peel and Ontario, 2005
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Figure 3.9
Weekly Drinking among Students by Grade,
Peel, 2004
Per cent of respondents who drink at least once per week
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lowest rate of any province or territory in
Canada.18 Young drivers aged 19 to 24 years
continue to have the highest rates of
impaired driving.17

Five per cent of Peel drinkers drove after
two or more drinks

The national rate of impaired driving incidents
has declined substantially over the past two
decades, after peaking in 1981.17 In Ontario in
2006, the rate of impaired operation incidents
was 139 per 100,000 population, which was the

In Peel in 2003, among current drinkers who
had driven a motor vehicle or motorcycle in
the previous year, 5% had driven after having
consumed two or more drinks in the hour before
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they drove. This translates to 35,600 people.
A much lower proportion of females than males
(2% vs. 8%) reported drinking and then driving
a motor vehicle.C

alcohol, cannabis and tobacco. More recently in
Ontario, the non-medical use of opioid analgesics
(including Percocet) has become common.
Twenty-one per cent of youth reported using an
opioid pain reliever for a non-medical purpose in
the last year.22

In Ontario, self-reported drinking and driving
prevalence among current drinkers who drove
motor vehicles was significantly lower among
those in the lowest income category compared
to the highest two income categories.C

For the remainder of this section, data are
presented on cannabis use only. Although the
other mentioned illicit drugs are of great
concern, little information is available.

Immigrants in Peel (3%) and Ontario (4%)
were less likely to drink and drive than nonimmigrants in Peel and Ontario (7% in
each case).C

In Peel in 2003, 30% of residents had used or
tried cannabis at least once in their lifetime, and
9% had used it in the past year. Males were more
likely to report having used cannabis more than
once. However, people aged 20 to 44 years and
higher income earners were more likely than
respondents in other groups to have used
cannabis in the past year. There was no
difference in cannabis use by education level.C
Peel residents who are Canadian born, or who
identify an ethnicity of “white” have higher rates
of cannabis use (Figure 3.11 on next page).

ILLICIT DRUGS
In 2002, the leading causes of death in Canada
linked to illegal drug use were overdose, drugattributable suicide, hepatitis C and HIV infection.19 Use of illicit drugs typically begins during
adolescence. Risk periods for drug abuse among
youth are highest during major transitions.20 Drug
use varies over time, and patterns of drug use are
influenced by availability.21

In Peel in 2004, about 26% of students in grades
7 to 12 reported they had tried cannabis. The
proportion of respondents who had tried cannabis
increased by grade (Figure 3.12 on next page).

In 2005, the most commonly used substances
among Peel and Ontario adolescents were
Figure 3.10
Use of Selected Illicit Drugs,
Peel, 2003
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Figure 3.11
Cannabis Use by Immigrant Status and Ethnic Origin,
Peel, 2003
Per cent of respondents aged 12 years and older who have ever used cannibis more than once
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Figure 3.12
Students who Ever Tried Cannabis or who used Cannabis at Least
Once Per Week by Grade,
Peel, 2004
Per cent of respondents in Grades 7 to 12
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BODY WEIGHT

lower body (around the hips, for example) might
be less harmful in terms of the likelihood of
disease and death.23,24

Excess body weight is a common condition
carrying with it a strong risk of ill health.
Increased abdominal (upper body) fat increases
the risk of developing heart disease, diabetes,
high blood pressure, gallbladder disease, stroke
and certain cancers. Body fat concentrated in the

This section will briefly discuss body weight as a
risk factor. For more about the obesity epidemic,
please see the Focus on Overweight, Obesity and
Diabetes chapter.
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Measurement of Body Mass Index

In children and teens, body fat levels vary with
age and sex, making it difficult to classify a
young person’s weight status based on their
BMI. For two-to-20 year olds, BMI is plotted
on growth charts (one for each sex), developed
by the US Centers for Disease Control and
Prevention in 2000 and subsequently adopted
in Canada (Table 3.2).

Overweight refers to an excess of body weight
compared to set standards. Excess weight can
come from muscle, bone, fat and/or body water.
The term obesity usually refers to extreme
overweight, but can also refer to an abnormally
high proportion of body fat. In practice, we use
height and weight to calculate rates of overweight
and obesity. This works well for dealing with
large numbers of people and following
population trends. Assessment of individuals,
however, requires a more complete approach to
determine whether the person is heavy as a result
of factors such as a higher-than-average level of
muscle development.

Other measures for overweight and obesity
include skin-fold thickness, waist/height ratio
and waist circumference.
Waist circumference provides a method for
measuring abdominal fat and is an independent
indicator of health problems associated with
abdominal obesity.25 A woman whose waist
measures more than 88 centimetres (35 inches)
or a man whose waist measures more than 102
centimetres (40 inches) could be at risk for
developing health problems such as heart disease,
high blood pressure and diabetes. People of
Chinese and South Asian descent are at increased

Body Mass Index (BMI) is the usual method
used to measure both overweight and obesity in
adults. The formula is: BMI = weight (kilos) /
height (metres) squared. The health risk
classification is described in Table 3.1.

Table 3.1
Health Risk Classification According to Body Mass Index (BMI)
Classification
Underweight
Healthy Weight
Overweight
Obese

BMI Category
(kg/m2)

Risk of Developing
Health Problems

< 18.5

Increased

18.5–24.9

Least

25.0–29.9

Increased

Class 1

30.0–34.9

High

Class 2

35.0–39.9

Very high

Class 3

≥ 40.0

Extremely high

Source: Health Canada. Canadian Guidelines for Body Weight Classiﬁcation in Adults, 2003.

Table 3.2
Body Mass Index (BMI) Categories for Children and Youth
BMI Category

BMI-For-Age Percentile

Underweight

< 5th percentile

Healthy Weight

≥ 5th percentile to < 85th percentile

Overweight

≥ 85th percentile to < 95th percentile

Obese

≥ 95th percentile

Source: Dietitians of Canada, Canadian Paediatric Society, the College of Family Physicians of Canada and Community Health Nurses of Canada.
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PHYSICAL INACTIVITY

risk if their waists are more than 90 centimetres
(35 inches) for men or 80 centimetres (32 inches)
for women. Data for waist circumference are not
presented in this report.

This section will briefly discuss physical
inactivity as a risk factor. For more about
physical inactivity, please see the Focus on
Overweight, Obesity and Diabetes chapter.

Almost half of Peel adults are
overweight or obese

Physical activity plays a role in the prevention
of many diseases, including heart disease, stroke,
high blood pressure, diabetes and osteoporosis.

In 2005, 35% of Peel adults aged 18 years and
older were classified as overweight and another
12% were classified as obese (Figure 3.13).
This represents almost half of Peel adults, or
409,900 people.

Physical activity positively affects conditions
such as cardiovascular disease through its impact
on body weight. It also has a direct impact on
health: a physically active person has a lower risk
of disease than a person of the same body mass
index who is not physically active.

In Peel in 2005, male adults were more likely
than female adults (53% vs. 41%) to be
overweight or obese. Overweight and obesity
are less common in adults aged 18 to 24 years
than in older age groups.C

?
Canada’s Physical Activity Guide to
Healthy Active Living recommends
that adults, including seniors and
those with physical limitations, accumulate 30 to 60 minutes of moderate
activity on most days of the week.26,27
This can be achieved in a variety of
settings and in bouts of 10 minutes or
more throughout the day.26,27

In 2004 in Peel, based on measured height and
weight, about 17% of 12-to-17 year olds were
overweight, and another 11% were obese.D

Figure 3.13
Distribution of Body Mass Index,
Peel and Ontario, 2005
Per cent of population aged 18 years and older
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Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care.
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For seniors, weight-bearing physical activity
maintains strength, flexibility, balance and
coordination, reduces the risk of falls, prolongs
independence, and protects against osteoporosis.28
Much of the decline in activity between the age
of 30 and 70 years is due to an inactive lifestyle,
not aging itself.28

In 2005 in Peel and Ontario, about half of
residents reported being physically inactive.
Females are more likely than males (56% vs.
44%) to be physically inactive.C Physical
inactivity varies with age (Figure 3.14).
In Peel, residents reporting their ethnicity as
“White” and those reporting they belonged to
“Other” ethnic groups, had the lowest levels of
physical inactivity (Figure 3.15).

Too many residents of Peel are physically inactive

Figure 3.14
Physical Inactivity by Age Group,
Peel and Ontario, 2005
Per cent of population aged 12 years and older
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Source: Canadian Community Health Survey 2005. Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care

Figure 3.15
Physical Inactivity by Ethnic Origin,
Peel and Ontario, 2005
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NUTRITION

temperature. Trans fats are used often in a wide
range of processed foods, including margarines,
cookies and crackers, and deep-fried foods from
fast-food outlets.30 It is recommended that adults
limit consumption of artificial trans fats to two
grams or less per day. However, many Canadians
might be eating between three and nine grams
daily.31,32 An estimated 22% of the trans fats eaten
by Canadian adults comes from foods consumed
away from home.32

Healthy eating is necessary for achieving and
maintaining optimal health and well-being

This section will briefly discuss some aspects of
nutrition as a risk factor. For more about
nutrition, please see the Focus on Overweight,
Obesity and Diabetes chapter.
In Canada, the food groups “milk and
alternatives” and “vegetables and fruit” are the
most under-consumed food groups.29 The foods
that accounted for the greatest amount of fat
consumption are pizza, sandwiches, subs,
hamburgers and hot dogs. These foods often
contain higher amounts of unhealthy fats than
many other food options. The majority of people
in all age groups are not eating the recommended
amounts of fibre and calcium and are consuming
too much sodium.29

?
Food products with claims on their
labels, such as “cholesterol free,”
“zero trans fats” and “free of saturated
fats,” must be low in such fats.
However, consumers should keep in
mind that the food item could contain
other kinds of fats – and might have a
significant amount of total fat. It is
important not to be misled by healthrelated claims as they might not
reflect the overall nutritional value of
foods, particularly for products such
as potato chips, crackers and cookies.
Also, keep in mind that the claim “low
in fat” doesn’t necessarily mean low
in calories.

?
Eating Well with Canada’s Food Guide
is a tool for Canadians aged two years
and older to use in determining the
amount of food they need and the
types of foods and beverages they
should choose. The guide’s recommended number of servings varies by
age and sex. The guide is available at:
http://www.hc-sc.gc.ca/fn-an/foodguide-aliment/index-eng.php

In the last several years, significant attention has
been directed to artificial trans fats. Food
processors create trans fats by partially
hydrogenating plant-based fats to make them
solid or semi-solid at room temperature.
Typically, plant-based fats are liquid at room
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ethnic origin. We would expect to see a similar
consumption pattern in Peel.

In 2005 in Peel, 42% of residents ate fruit and
vegetables five times or more per day, which was
the recommended amount at that time. The
proportion for Ontario was similar at 41%.C The
proportion of Peel residents consuming five or
more servings increases with age (Figure 3.16).

In 1990 in Ontario, immigrants from Asia, East
Asia and South East Asia were less likely than
non-immigrants to consume at least 75% of the
minimum recommended servings of “milk
products” (now called “milk and milk
alternatives”). While concerning, these findings

Figure 3.17 shows that, in Ontario, the rate of
consumption of fruits and vegetables varies by

Figure 3.16
Consumption of Fruit and Vegetables Five or More Times per Day by Age Group,
Peel and Ontario, 2005
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Figure 3.17
Consumption of Fruit and Vegetables Five or More Times per Day by Ethnic Origin,
Ontario, 2005
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might not indicate calcium inadequacy, since the
populations could be getting calcium from other
diet sources.33 Compared with non-immigrants,
residents born in Asia, East Asia, South East Asia
and Poland consumed more grain products. The
typical Asian diet is known to be rich in cereals
and grains.33

Older teens are less likely to eat breakfast

Skipping breakfast slows the body’s metabolic
rate. This can increase cravings for energy-dense
foods, such as sweets and potato chips, and lead
to overeating at the end of the day.35 In children,
an inverse relationship exists between breakfast
consumption and the conditions of obesity and
overweight.36

Half of teens drink sugar-sweetened
beverages daily

In Peel in 2004, almost half (49%) of all students
reported eating breakfast every day. Significantly
more males than females (57% vs. 43%) reported
they ate breakfast daily.D

Among Peel teens in 2004, males were more
likely than females to consume less nutritious
foods at least daily or more often.D In addition,
52% of students reported drinking sugarsweetened beverages at least once a day. The
servings of these beverages are often large in
size and contribute many empty calories. In
Canada, the rate of consumption of soft drinks
has been rising.34

In Peel, the proportion of students eating
breakfast every day declined as grade level
increased. A number of factors, including
concern with body weight and a decrease in
the number of shared family meals, appear to
influence the decline in breakfast consumption
in adolescents, particularly females (Figure 3.19
on next page).37

Male students in grades 7 to 12 were more likely
than their female counterparts to report that they
drank milk twice a day or more (49% vs. 35%)
and sweetened drinks twice a day or more (33%
vs. 24%). At least one-quarter of Peel teens
reported eating candy, chocolate bars or cookies
daily (Figure 3.18).

Figure 3.18
Consumption of Less-Nutritious Foods at Least Once per Day by Sex,
Peel, 2004
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Figure 3.19
Students who Ate Breakfast Daily by Grade,
Peel, 2004
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Nutrition programs in Peel and information about nutrition can be found
at the following websites:

Hypertension (high blood pressure) is
generally referred to as a consistent
diastolic blood pressure greater than
or equal to 80 mmHg or systolic
blood pressure greater than or equal
to 120 mmHg. Diastolic pressure, the
lower number, is the pressure when
the heart rests between beats.
Systolic pressure, the higher
number, is the pressure when the
heart contracts.

www.breakfastforkids.ca
(Breakfast for Kids)
www.healthyeatingpeel.ca
(Healthy Eating in Peel)

HYPERTENSION
High blood pressure is a risk factor for
cardiovascular disease and can lead to other
health consequences, including heart failure,
stroke and kidney failure.

High blood pressure can be treated both
through lifestyle modifications, usually as the
initial step, and, if required, through medications.
Weight control, exercise, healthy diet and
limiting alcohol use all help to prevent high
blood pressure.
In 2005 in Peel, 14% of residents, or about
145,700 people, had high blood pressure.
The prevalence of high blood pressure increases
with age.C
In Peel, the highest household income category
reported the lowest prevalence of self-reported
high blood pressure. In Ontario, the prevalence of
35
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In Ontario in 2005, the proportion of adults who
had high blood pressure varied by ethnic origin.
Self-reported prevalence for the condition was
higher among “Blacks” (17%) and “Whites”
(16%) than “Other” ethnic groups (Figure 3.21).

high blood pressure is similar by sex in each
income category, with the exception of the
second lowest income category, where the gap
between males and females is quite wide
(Figure 3.20).

Figure 3.20
Prevalence of High Blood Pressure† by Income and Sex,
Ontario, 2005
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Figure 3.21
Prevalence of High Blood Pressure† by Ethnic Origin,
Peel and Ontario, 2005
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education – this includes online, in schools, at
family doctors’ offices and healthy sexuality
clinics and, most importantly, in the home.

The HeartMobile is a 42-foot display
vehicle that visits Peel workplaces to
address risk factors for heart disease.
See www.peelregion.ca for more
details.

In 2004, 26% of Peel students in grades 9 to 12
reported engaging in sexual intercourse in the
past year. Sixty-two per cent of these students
were aged 15 years or younger when they first
had sexual intercourse.D
A high proportion of teens and young adults do
not use birth control

Older students tend to reduce their use of
condoms and switch to the birth control pill. If
the birth control pill is not used in conjunction
with condoms, the risk of sexually transmitted
infections is high.
Nationally among grade 11 students, 11% of
males and 20% of females reported “birth control
pill use only” as the method of birth control used
for their last sexual encounter.38 In Peel in 2004,
grade 9 students were the least likely to have ever
had sexual intercourse (14%) but the most likely
to have not used any birth control or condoms
during sex (32%).D

SEXUAL BEHAVIOURS
Sexually transmitted infections (STIs) are largely
preventable. The increase in STIs is a cause for
concern, and so are the data reflecting the
behaviours and knowledge among young people
about the transmission of STIs. Some examples
of this from a Canadian study are:

Determining why young people do not use
condoms is an important factor in designing
effective condom campaign strategies. In the
2002 Canada Youth and AIDS study, the leading
reason Canadian youth in grade 9 reported they
did not use condoms is they “did not expect to
have sex.” Twenty-eight per cent of males in
grades 9 and 11 reported engaging in unplanned
sexual intercourse. Very few students in the study
indicated that they did not use condoms because
they did not know how to use them.39

• Only 36% of grade 9 students know that there is
no vaccine to prevent HIV
• Only 56% of grade 9 students know that there
are no drugs that can cure AIDS
• Only 38% of males and 34% of females in
grade 9 know that chlamydia, the most common
STI, can lead to serious complications.38
People’s first decisions about sexual activity are
often made during adolescence. These decisions
are likely to influence sexual health into
adulthood. Considerable pressure exists during
this period to conform to peer values.

In 2005 in Ontario, young people aged 15 to 24
years reported that wearing a condom (used 64%
of the time) was the most common method of
birth control used by either the respondent or
their partner the last time they had sex in the last
year (if birth control was used).C

It is clear that education and outreach regarding
sexual health and safer sexual activity should not
only be continued but also enhanced. This
information needs to be provided in places where
youth and young adults interact with media and
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Table 3.3 shows that the type of birth control
method used by high school students changes
by grade. The substantial proportion of
students in grade 12 using the withdrawal
method of birth control (21%) is concerning, as
are the proportions across all grades that do not
use condoms.

Peel Public Health has developed a
series of advertisements highlighting
the ease with which STIs can be transmitted. The ads also encourage viewers
to visit a new interactive website,
www.hardtospell.ca, for additional
information about avoiding contracting
STIs and obtaining treatment if it is
required.

In Peel in 2004, more than a third (34%) of
the sexually active students surveyed reported
they had three or more sexual partners in
their lives.D

Table 3.3
Methods of Birth control used by Grade,
Peel, 2004
Per Cent of all sexually active students†
Grade 9

Grade 10

Grade 11

Grade 12

None

32

23

14

15

Withdrawal

10

15

15

21

Birth Control Pill

8

17

25

32

Condoms

64

75

80

78

Foam/gel

NR

NR

NR

NR

Depoprovera injection

NR

NR

NR

2

Natural Family Planning

NR

NR

2

NR

NR - Not releasable due to small numbers
Note – per cents to not add to 100% due to multiple responses
† Sexually active deﬁned as “ever had sex”
Source: Student Health Survey 2004, Peel Public Health
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By 2031, Peel’s population is expected to exceed
1.5 million (Table 4.1 on page 41).

The Region of Peel, located directly west of
Toronto and York Region, includes the City of
Mississauga, the City of Brampton and the Town
of Caledon.

For more demographic information about Peel
Region, please see the Peel Data Centre web site
at http://www.peelregion.ca/planning
/pdc/index.htm.

Compared to Ontario, Peel has a higher
proportion of children and young families, is
slightly better educated and has a higher
proportion of immigrants, visible minorities and
those who speak neither official language.

Figure 4.1 (page 41) is a population pyramid
showing the age and sex distribution of Peel’s
and Ontario’s populations in 2006. Peel has a
higher proportion of adults aged 25 to 44 years
and children aged 0 to 14 years. This might be
explained by Peel’s high numbers of new
immigrants and younger families within these
age ranges.

At the time of the 2006 census, 1,159,405 people
lived in Peel, making it one of the largest
municipalities in Canada; in Ontario it is second
in size only to Toronto.

By 2031, the age structure of Peel is expected to
change. It is projected there will be fewer young
adults and more seniors compared to today.

Between 1991 and 2006, the population of Peel
grew by 426,607 people – an increase of 58%.
Brampton experienced growth of 85% during this
period.O The growth of a population is a balance
between the rate of immigration and births on the
one hand and the rate of emigration and deaths
on the other. Map 4.1 (next page) shows the
composition of positive growth in Peel between
2001 and 2006.

Seventy-seven per cent of Peel households
contain one family, 17% have people living alone
or with non-relatives and 6% have multiple
families. Brampton has the highest proportion of
multiple-family households at 9%, while
Mississauga has 5% and Caledon, 4%.O
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Map 4.1
Positive Population Growth Attributed to Births,
Immigration and Migration by Municipality, Peel, 2001 to 2006
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Table 4.1
Population Characteristics,
Peel, 2006
Number

Per cent

1,159,405

100.0

Males

570,395

49.2

Females

589,005

50.8

Seniors (65 years and older)

104,530

9.0

Total population

156,840

13.5

Mississauga

Children (9 years and younger)

668,549

57.7

Brampton

433,806

37.4

57,050

4.9

1,571,000

+35.5

Caledon
Projected population (2031)
Sources: 2006 Census, Statistics Canada
Population Projections 2031, Region of Peel, Peel Data Centre

Figure 4.1
Population Pyramid,
Peel and Ontario, 2006
Age group (years)
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Lone Parent Families
Fifteen per cent of Peel families are headed by a
lone parent. Within Peel, Caledon is the
municipality where families are least likely to be
led by a lone parent. Across Peel, the majority of
lone parent families are led by women.O

41

20

30

a comprehensive report on health in peel

?

!

Compared to other family types, lone
parent families, especially those led by
women, tend to have lower levels of
education, fewer job skills and, therefore, lower income.1 These factors contribute to poorer health on average for
both lone parents and their children.1
Studies show that lone mothers with
low socioeconomic status are more likely than partnered mothers to be current
smokers, overweight and obese.

In 2006, 11,776 people received
assistance through Peel’s emergency
shelters, a 7% increase over 2005.

Individual factors that contribute to homelessness
include being a victim of physical or sexual
violence, lower educational level, lack of
employment, family breakdown, physical
disability, mental health issues and substance use.
Homeless people tend to have significantly
worse health than the general population. Many
people who access Peel’s emergency shelters
and transitional housing facilities do not have
a family doctor, and some are without a
health card.

The proportion of female lone parent families
has increased in Peel over the past 15 years
(Table 4.2).
Homeless people have significantly worse health
than the general population

New applicants for subsidized housing face a
wait of up to 21 years for a housing unit; seniors
can expect to wait three to seven years.
Provincial government funding announced in
April 2005 through the Ontario Affordable
Housing Program will support the construction
of 465 rental and supportive units in Peel.2

Homelessness affects a wide spectrum of
people, including single men and women, youth,
families with and without children, people of
all ethnicities, life-long Canadians, immigrants
and refugees.

More than half of Peel residents have
some post-secondary education

Homelessness is defined as one or more
of the following:

More than half of Peel residents (53%) over the
age of 15 years report some post-secondary
education (Figure 4.2 on next page).

• Being absolutely without shelter
• Being forced to share accommodation
under conditions that offer no security
of tenure or that are adverse to
physical or emotional health
• Living with substantial risk of being on
the street in the immediate future

Table 4.2
Proportion of Male and Female Lone Parent Census Families,
Peel, 1991–2006

Male lone parent
Female lone parent

1991
2.2

1996
2.2

2001
2.6

2006
2.8

9.0

10.8

11.9

12.5

Sources: 1991, 1996, 2001 and 2006 Censuses, Statistics Canada
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Income

!

In 2005, the median after-tax income among Peel
residents aged 15 years and older was $25,157
($30,034 for males and $20,891 for females)
(Table 4.3). The median income is higher in
Caledon than in Mississauga or Brampton.

Thirty-nine per cent of Peel residents
aged 25 to 64 years who have postsecondary qualifications received
them outside of Canada.

The median income of a population is
the income level at which half of the
population has a higher income and half
the population has a lower income.

Figure 4.2
Highest Level of Education,
Peel and Ontario, 2006

28.7

University

24.6
17.1
18.4

College
7.0
8.0

Apprenticeship/trade school

27.3
26.8

High school
19.9

Less than high school

22.2
0

5
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15
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30

Per cent of population aged 15 years and older
Peel

Ontario

Source: 2006 Census, Statistics Canada

Table 4.3
Median After-Tax Income of Individuals 15 Years and Older,
Peel, Greater Toronto Area and Ontario, 2005
Males ($)

Females ($)

Peel

30,034

20,891

Durham

35,208

22,196

Halton

38,876

24,536

Toronto

25,882

19,944

York

31,378

21,463

Ontario

30,182

20,201

Source: 2006 Census, Statistics Canada
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In 2005, 11% of people in private households in
Peel lived with low income after tax (Map 4.2 on
next page). The overall proportions of residents
living with low income after tax are:

Eleven per cent of Peel residents
have low income

•
•
•
•

In the 2006 Census, the incidence of low
income was defined as the proportion
of families or unattached individuals
who spent 20% or more of their total
income on food, shelter and clothing
than did the average family or unattached individual. If the average family
spends 35% of its total income on
food, shelter and clothing, a family of
the same size having low income would
spend at least 55% of its total income
on these items. This low-income cut-off
is based on a matrix that includes both
family size and size of the community
of residence. For example, a family of
four living in an area with a population
of 100,000 to 499,999 people would
be classified as low income if its income
level for 2005 was $33,251 or less.

26% of unattached individuals
15% of children under six years of age
10% of all families
7% of individuals 65 years and olderO

In the past 10 years, the percentage of families
living with low income before tax has fallen,
with the decline most marked in female lone
parent families; however, female lone parent
families are still more likely to live in poverty
(Figure 4.3).
Please note that Figure 4.3 (as opposed to the
figures in the rest of this section) refers to low
income before tax; after-tax figures became
available for the first time in the 2006 Census.

!
In September 2007, 8,219 cases
received social assistance in Peel.
With partners and dependents taken
into account, the total number of
beneficiaries of social assistance for
the month was 18,994.

Figure 4.3

5% of Peel’s population are unemployed
Proportion of Low Income Before Tax by Economic Family Type,
Peel, 1995 and 2005
Per cent of economic families with low income
45

40.8

40
35
30

27.2

25
20
15

17.4
11.4†

15.3

11.1

10
5
0
Couple families

Male lone parent families

Economic family type
1995
† Included married couples only
Source: 1996 and 2006 Census, Statistics Canada
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Map 4.2
Prevalence of Low Income After Tax†
by Census Tract, Peel, 2005

Prevalence of Low Income
After Tax (2005)†
Percentage Range

Number of Census Tracts

0.60–5.50

(43)

5.60–7.90

(42)

8.00–9.90

(40)

10.00–13.50

(40)

13.60–25.60

(40)

0
Major Roads / Highways

† Percentage of economic families or persons not in economic families who spend
20% or more of their after-tax income than average on food, shelter and clothing
Source: 2006 Census, Statistics Canada
Projection: NAD 1983 UTM Zone 17N
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Peel’s unemployment rate is similar to
Ontario’s rate
The term immigrant refers to people
who are, or have been, granted the
right to live in Canada permanently
by immigration authorities. Some
immigrants have resided in Canada
for a number of years, while others
are recent arrivals. Recent immigrants
are those who have been in the country for 10 years or less, long-term
immigrant for 11 years or longer.

Peel is home to 746,060 residents aged 25 years
and older. Seventy-four per cent of these
residents are in the labour force. Peel’s
unemployment rate of 5% (representing 27,250
people) is similar to the provincial rate.O
Peel’s unemployment rate has increased in the
past five years. This increase in unemployment
has been greater in younger age groups.O
The leading industries in Peel are manufacturing,
retail trade, transportation and warehousing,
wholesale trade and professional, scientific and
technical services. The list of leading industries
has not changed in the past five years.O

Forty-nine per cent of Peel’s population are
immigrants. In comparison, immigrants represent
28% of the Ontario population and 20% of the
Canadian population. Within Peel, Mississauga
has the highest proportion of immigrants at 52%.

Immigrants are generally healthy

More than half (51%) of Peel’s immigrants were
born in Asia and the Middle East, which includes
Eastern Asia (including China, Hong Kong),
Southeast Asia (including the Philippines),
Southern Asia (including India) and the Middle
East. Twenty-seven per cent of Peel immigrants
were born in Europe.O

Immigration status and length of time since
immigration can have a significant impact on
health status for a variety of reasons. In general,
recent immigrants are healthier than long-term
immigrants or non-immigrants. Typically, the
immigration process favours people who are
younger and better educated and, in turn,
healthier. This is known as the “healthy migrant
effect.” Despite their initial health advantages,
immigrants face major life changes that can
generate high stress levels and undermine health.
As well, immigrant populations from parts of the
world in which diseases such as tuberculosis and
malaria are prevalent might have health care
needs that are different from the non-immigrant
population.

Ten per cent of Peel’s residents arrived in Canada
within the past five years (Figure 4.4 on next
page). This is double the amount for Ontario as a
whole. Three quarters of these immigrants to
Peel were born in Asia and the Middle East.
Areas with a higher proportion of new
immigrants tend to have lower median household
incomes, as shown in Map 4.3 (page 48). Please
note that for the purposes of Map 4.3, the
definition of “new immigrant” is those who
have arrived within the past five years, which
is different that the definition used in the rest
of this report.
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Map 4.3
After-Tax Median Household Income and
New Immigrants by Census Tract, Peel, 2006

After-Tax median
household income
Canadian Dollars (2005)
$35,500–$50,000
$50,001–$62,000
$62,001–$68,500
$68,501 –$75,000
$75,001–$135,000

New immigrants (2001 to 2006)
represented as a percentage
of total immigrants
Percentage Range

Number of Census Tracts
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(41)

11.61–16.02

(41)

16.03–20.57

(41)

20.58–26.68

(41)

26.69–50.30

(41)

0

Source: 2006 Census, Statistics Canada
Projection: NAD 1983 UTM Zone 17N
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in diet, health behaviours and genetic make-up,
among other factors (Figure 4.5).

Ethnic origin can have an impact on health

Map 4.4 (page 49) shows, for areas within
Peel, the most common ethnic origin identified
by residents.

With the high rates of immigration to Peel comes
a mix of ethnic origins and languages that
enhance the community’s diversity. Ethnic origin
can have an impact on health due to differences

Figure 4.4
Period of Immigration,
Peel and Ontario, 2006

50.4

Non-immigrants

70.8
22.7

Immigrant – before 1991

15.7
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Source: 2006 Census, Statistics Canada

Figure 4.5
Top 10 Ethnic Origins†,
Peel and Ontario, 2006
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13.6
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24.7

12.2

Canadian

23.0

9.3
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0
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3.9
4.5

5

10
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Per cent of population
Peel
† Ranking based on Peel
Source: 2006 Census, Statistics Canada
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Map 4.4
Dominant Ethnic Origins
by Dissemination Areas, Peel, 2006

Ethnic Origin Responses
North American / British Isles / Western European
Eastern European
Southern European
East and Southeast Asian
South Asian
West Asian
Caribbean
African
Arab
Major Roads / Highways

0

Source: 2006 Census, Statistics Canada
Projection: NAD 1983 UTM Zone 17N
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Religion

Half of Peel residents identify themselves
as a visible minority

Religion can have an impact on health, most
directly through the influence on health-related
practices. For example, religions might
encourage members to be vegetarian or prohibit
alcohol consumption (Table 4.4).

One half of Peel’s population self-reported
themselves as members of a visible minority,
which is a much higher proportion than that for
the province (23%). In Peel, South Asian is the
most commonly reported visible minority
category; this category is much more common
in Peel than Ontario as a whole (Figure 4.6).

Figure 4.6
Visible Minority Status,
Peel and Ontario, 2006
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23.6
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3.9
4.7
4.8
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Filipino
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Source: 2006 Census, Statistics Canada

Table 4.4
Most Commonly Reported Religions†,
Peel and Ontario, 2001
Mississauga (%) Brampton (%)

Caledon (%)

Peel (%)

Ontario (%)

Christian

64.9

63.0

79.9

65.1

69.1

No religion

11.8

10.9

14.9

11.6

16.0

Sikh

3.8

10.6

0.7

5.9

0.9

Muslim

6.8

3.5

0.3

5.4

3.1

Hindu

4.8

5.4

0.3

4.8

1.9

Buddhist

1.9

1.0

0.1

1.5

1.1

† Ranking based on Peel
Source: 2001 Census, Statistics Canada
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43,000 Peel residents do not speak
either official language

In 2006 in Peel, most of the population (96%)
reported having knowledge of English or French.
However, 43,180 Peel residents do not speak
either official language.
Figure 4.7 shows the difference between 1991
and 2006 in the proportion of Peel residents
reporting no knowledge of either official
language. Note that the increase was most
marked in Brampton, while the rise in Ontario as
a whole has been slight. In 2006 in Peel, the top
three non-official languages spoken at home
were Punjabi (7%), Urdu (3%) and Polish (2%).O

SO

Figure 4.7
No Knowledge of English or French,
Peel and Ontario, 1991 and 2006
Per cent of population
5
4.3
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3.7

3.6
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2.7

2.4

2.2
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0
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Source: 1991 and 2006 Censuses, Statistics Canada
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HOW HEALTHY ARE THE
RESIDENTS OF PEEL?

It is important to keep in mind that the
magnitude of disease in a population is not
the only factor affecting these measures.
For example, the rate of hospitalizations would
be affected by the prevalence of disease, but it
could also be influenced by the availability of
hospital beds and changing patterns of medical
care, including the shift from inpatient to
outpatient care.

Multiple measures must be used to create a full
picture of the health of a population. In this
section, we provide several perspectives on the
health of Peel’s population, including self-rated
health, mortality, hospital discharges and
emergency department visits.
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87% have at least one chronic condition
(Figure 5.2 on next page).C

Self-rated health predicts later
disability and mortality

Self-rated health is an individual’s assessment of
his or her general health. Many studies have
demonstrated that self-rated health is an
important predictor of disability and mortality.1–6

A chronic condition is defined as a
condition lasting, or expected to
last, at least six months and which
has been diagnosed by a health
professional.

In 2005 in Peel, 89% of residents reported that
their health was excellent, very good or good.
This is similar to the proportion in the other
regions of the Greater Toronto Area and across
Ontario as a whole. Among Peel residents, there
is no difference by sex in self-rated health. Those
aged 45 to 64 years and 65 years and older are
less likely than younger age groups to report that
their health is excellent, very good or good
(Figure 5.1).C
The number of chronic conditions a
person has increases with age

Forty-seven per cent of Peel residents report
having at least one chronic condition. This figure
is significantly lower than Ontario’s rate of 52%.
In both Peel and Ontario, the number of chronic
conditions reported is strongly related to age.
Among Peel residents aged 65 years and older,

Figure 5.1
Self-Rated Health† by Age Group,
Peel, 2005

100

Per cent of population aged 12 years and older
94.4

93.4
84.7

80
71.0
60

40

20

0
12-19

20-44

45-64

65+

Age group (years)
† Deﬁned as excellent, very good and good
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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Figure 5.3 shows the common chronic conditions
reported by Ontario residents.

In 2003, 11% of Canadian seniors reported that
they had a hearing problem. Self-reported
hearing problems among seniors increased with
age from 5% of those aged 65 to 69 years to
23% of those aged 80 years and older.

Hearing and vision problems are
common in the elderly

Figure 5.2
Population with at Least One Self-Reported Chronic Condition†,
Peel and Ontario, 2005
Per cent of population aged 12 years and older
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Age group (years)
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† Diagnosed by a health care professional
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care

Figure 5.3
Prevalence of Selected Self-Reported Chronic Conditions†,
Ontario, 2005
Per cent of population aged 12 years and older
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Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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Hearing problems were more prevalent among
male seniors than female seniors (12% vs. 9%).7

According to the Canadian National Institute for
the Blind, one million Canadians are affected by
some form of age-related macular degeneration.
With the expected aging of the population, the
number of Canadians affected by age-related
macular degeneration is expected to double
within the next 25 years.10

In 2003, about half of the Canadian population
had some type of vision problem. The most
serious problems were experienced by older
adults. Vision problems were reported by 82% of
Canadian seniors. A similar proportion was
reported for Ontario. Seventy-eight per cent of
Canadian seniors with vision problems reported
that their difficulties had been corrected (for
example, with glasses or contact lenses), while
4% reported “uncorrected” problems (including
problems not amenable to correction).8 Twentyfive per cent of falls causing injury among
seniors are attributed to vision problems.9

In 2003, 6% of Canadian seniors reported being
diagnosed with glaucoma by a health care
professional, with the prevalence being higher
among women.8 In Ontario, the prevalence of
glaucoma increases with age (Figure 5.4).C

The three most common causes of vision
problems are cataracts, glaucoma and age-related
macular degeneration.
The prevalence of cataracts increases with age
and has increased over time in Canada.8 In 2005,
24% of Ontario seniors and 20% of Peel seniors
reported being diagnosed with cataracts by a
health care professional.C

Figure 5.4
Prevalence of Cataracts and Glaucoma† by Age Group,
Ontario, 2005
Per cent of population aged 12 years and older
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Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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BURDEN OF DISEASE

Figure 5.5 shows that each condition or disease
has a different profile in terms of prevalence,
mortality, hospitalizations and emergency
department visits. Cardiovascular disease,
which includes ischaemic heart disease and
stroke (cerebrovascular disease), had the highest
mortality rate and high rates of hospitalization
and emergency department visits, while cancer
had the highest rate of premature death. The
category of injuries, accidents and suicides had
a relatively low rate for mortality, but high rates
for premature death, hospitalizations and
emergency department visits. For mental health
disorders and respiratory disease, the rates for
hospitalizations and emergency department visits
were higher than those for mortality. For
diabetes, the rates for mortality, hospitalizations
and emergency department visits were relatively
low, but the associated illnesses, such as
cardiovascular disease, have a much more
significant impact.

In this section, seven selected health conditions
were examined and compared to illustrate the
burden of chronic conditions in Ontario and the
corresponding burden of mortality, hospitalizations and emergency department visits. These
health conditions displayed some or all of the
following characteristics: they were highly
prevalent, caused many deaths, led to long
hospital stays, resulted in many emergency
department visits or had large direct or indirect
health care costs. The health conditions
examined were:
•
•
•
•
•
•

Cardiovascular disease
Cancer (all types combined)
Diabetes
Injuries, accidents and suicides
Arthritis and rheumatism
Respiratory disease (asthma and chronic
obstructive pulmonary disease)
• Mental health disorders (schizophrenia and mood
disorders)

Figure 5.5
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?
Life expectancy estimates the average
age at death for a group or cohort at
birth. Life expectancy is calculated
based on the current mortality rates
experienced by all age groups in the
population.

Historic Life Expectancy in Canada
The life expectancy of Canadians has
been continually increasing. Females
have a longer life expectancy than
males. The gap between males and
females was particularly wide until
1982, but the difference has
decreased since then.

Canadians have a life expectancy of 81.2 years at
birth (Figure 5.6).

Life expectancy in Canada increased at first
because of a dramatic fall in infant mortality;
more recently, the increase has resulted from
reduced mortality rates among older age groups
(Figure 5.7).

Within Canada, the province of British Columbia
has the highest life expectancy at birth for both
males and females. Males in British Columbia
are expected to live almost three years longer
than their counterparts in Newfoundland and
Labrador. In all provinces, females are expected
to live longer than males.

In 2004 in Peel, life expectancy at birth was 84.1
years for females and 80.2 years for males. In
Ontario, life expectancy was lower at 82.6 years
for females and 78.2 years for males. Between
1986 and 2004 in Peel and Ontario, life
expectancy increased for both males and females.
The improvement in life expectancy was greater
for males than females, thus reducing the gap
between the sexes. Life expectancy in Peel is
consistently higher than in Ontario.

Figure 5.6
Life Expectancy at Birth,
Selected Countries, 2008

Japan

82.1

Canada

81.2

Italy

80.1

United Kingdom

78.9

United States

78.1

Portugal

78.0

Poland

75.4

Jamaica

73.6

China

73.2

India

69.3

Swaziland

32.0
0

20

40

60

80

100

Life expectancy (years)
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Figure 5.7
Life Expectancy at Birth by Sex
Canada, 1920–2002
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St-Arnaud J, Beaudet M, Tully P. Life Expectancy. Health Reports 17(1):43-47. 2005

Health: Quantity and Quality

In Peel in 2004, HALE was 73.9 years for males
and 76.3 years for females. Although females are
expected to live more years in poor health, they
also live more of their years in good health,
compared to their male counterparts (Figure 5.8).

Life expectancy is a measure of expected length
of life. Health-adjusted life expectancy (HALE)
is a more comprehensive indicator that takes into
account quality of life. Years lived in poor health
are counted as equivalent to only part of a full
year of good health.
Figure 5.8

Life Expectancy at Birth and Health-Adjusted Life Expectancy (HALE),
Peel, 1986–2004
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Source: Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
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Disability

Among Peel residents in 2005:
• Ten per cent “often” experienced an activity
limitation at home, school, work or other
location, and 16% “sometimes” experienced such
an activity limitation.
• Eleven per cent needed assistance with activities
of daily living.
• Nine per cent had stayed in bed or cut down on
normal activities in the previous two weeks due
to illness or injury. Of those 9%, over two thirds
of residents reported staying in bed or cutting
down on their normal activities for three days or
less in the previous two weeks.
• Females were more likely to report all three
measures of disability than males
(Figure 5.9).C

Activity restriction is defined as being
limited in activities (including at home,
school and work) due to a physical
condition, mental condition or health
problem that had lasted, or was
expected to last, six months or longer.
The need for assistance with the
activities of daily living is defined as
reporting the need of assistance from
another person to carry out activities
associated with daily living, such as
personal care (washing, dressing,
eating), moving about inside the
house or instrumental activities (meal
preparation, shopping, normal
housework).

Increasing age is accompanied by an increase in
activity limitation and in the need for assistance
with the activities of daily life (Figure 5.10 on
next page). By age 65 years and older, half of
Peel residents have an activity limitation and
almost one third require assistance with the
activities of daily living. As the population of
Peel ages, the proportion of residents reporting a
disability will increase, and the need for assistive
programs and services will rise accordingly.

Two week disability is defined as
having stayed in bed or cut down on
normal activities one or more days in
the previous two weeks due to illness
or injury.

Figure 5.9
Activity Limitations by Sex,
Peel, 2005
Per cent of population aged 12 years and older
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Figure 5.10
Activity Limitation by Age Group,
Peel, 2005
Per cent of population aged 12 years and older
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Mortality
In Ontario between 1922 and 2004, the crude
mortality rate decreased. Throughout this period,
females experienced a lower crude mortality rate
than males (Table 5.1).

The crude mortality rate is the total
number of deaths divided by the total
population, usually expressed per
100,000 population.

In Peel between 1986 and 2004, the agestandardized mortality rate also decreased
(Figure 5.11 on next page). Peel’s agestandardized mortality rate has been consistently
lower than Ontario’s.

The age-standardized mortality rate is
a calculation that allows for comparisons between populations and over
time. Age-standardized rates are more
comparable because differences in age
distribution have been removed.

Table 5.1
Crude Mortality Rates† by Sex,
Ontario, 1922–2004
1922

1947

1960

1989

2004

Male

11.8

10.8

9.6

8.0

6.8

Female

11.1

9.0

7.3

6.9

6.6

† Rate per 1,000 population
Sources: 1922, 1947, 1960, 1989 Vital Statistics, Ofﬁce of the Registrar General
Ontario Mortality Database 2004, HELPS (Health Planning System), Ministry of Health Promotion
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Figure 5.13 (next page) shows the agestandardized mortality rates for selected causes in
Ontario from 1969 to 2000. For certain causes,
like ischaemic heart disease, the mortality rate
has decreased dramatically.

Figure 5.12 shows the age-specific mortality rates
for males and females in Peel. Typically, mortality
rates for both sexes are high at birth and decline in
early childhood. From ages 10 to 35 years, risktaking behaviour causes males to have a higher
mortality rate than females – for the most part
these deaths are preventable.
Figure 5.11
Mortality Rates by Sex,
Peel, 1986–2004

Age-standardized number of deaths per 100,000 population
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Source: Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care

Figure 5.12
Age-Specific Mortality Rates by Sex,
Peel, 2004
Number of deaths per 100,000 population in logarithmic scale
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ischaemic heart disease, stroke (cerebrovascular
disease) and lung cancer being the most common
causes. Suicide and land transport accidents are
the most common causes of mortality among
those aged 20 to 44 years (Figure 5.14).

In 2004, the leading causes of death in Peel were
ischaemic heart disease, lung cancer, and stroke

Very few deaths occur among children under the
age of 19 years. The majority of deaths occur
among residents aged 65 years and older, with

Figure 5.13
Mortality Rate for Selected Causes,
Ontario, 1969–2000
Age-standardized number of deaths per 100,000 population
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Source: Chronic Disease Infobase, Public Health Agency of Canada, Available at: http://204.187.39.30/surveillance/ Mapdb/Infobase_e.htm

Figure 5.14
Most Common Causes of Death by Age Group,
Peel, 2000–2004 Combined
0 to 19 years:
Perinatal conditions
Congenital anomalies
Land transport accidents
All other causes

2.8%
6.0%

20 to 44 years:
Suicide
Land transport accidents
Ischaemic heart disease
All other causes

20.1%

71.1%
45 to 64 years:
Ischaemic heart disease
Lung cancer
Breast cancer
All other causes

65+ years:
Ischaemic heart disease
Stroke
Lung cancer
All other causes

Source: Ontario Mortality Database 2000-2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 2000-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
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Dying Young

In Peel in 2004, cancer was the leading cause of
potential years of life lost (Figure 5.15). Injuries
and accidents, ischaemic heart disease and
suicide were the next most common causes of
potential years of life lost.

The number of potential years of life
lost (PYLL) is a measure of premature
death. It is the sum of all the years
not lived by all the individuals in a
population who die prior to age 75.
PYLL weights death at a young
age more heavily than death at an
older age.

Ischaemic heart disease was the leading cause of
premature death among males, while breast
cancer was the second leading cause among
females (Table 5.2 on next page). Although
deaths due to perinatal conditions were few in
number in Peel in 2004, they are an important
contributor to PYLL due to the strong influence
of the 75 years of life lost in each case.

Figure 5.15
Potential Years of Life Lost by Selected Causes,
Peel, 2004

Cancer

32.5

Injuries and accidents

10.9

Ischaemic heart disease

8.4

Suicide

5.5

Stroke

2.6

†

Diabetes

1.6

Asthma and COPD††

1.0

All others

37.4
0

5

10

15

20

25

30

Per cent of total potential years of life lost
† Many deaths associated with diabetes have ischaemic heart disease or renal failure recorded as the cause of death
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Source: Ontario Mortality Database 2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
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Table 5.2
Potential Years of Life Lost by Selected Causes by Sex,
Peel, 2004
MALES

# PYLL

FEMALES

# PYLL

Ischaemic heart disease

2,608

Perinatal conditions

1,875

Perinatal conditions

2,014

Breast cancer

1,616

Intentional self-harm

1,530

Congenital malformations,
deformations, & chromosomal
abnormalities

1,069

Land transport accident

1,494

Lung cancer

981

Lung cancer

1,352

Ischaemic heart disease

685

Cancer of the lymph,
blood & related tissues

902

Intentional self-harm

602

Colorectal cancer

771

Cancer of the lymph, blood &
related tissue

587

Stroke

627

Colorectal cancer

559

Congenital malformations,
deformations, & chromosomal
abnormalities

621

Stroke

401

Cirrhosis and other
diseases of liver

607

Ovarian cancer

322

All other causes

11,056

All other causes

All causes

23,582

All causes

6,720
15,417

Source: Ontario Mortality Database 2004, HELPS (Health Planning System), Ministry of Health Promotion

Going to Hospital

of conditions. In 2006, Peel residents made
286,530 emergency department visits (Table 5.5
on page 66). The rate of emergency department
visits for males and females in Peel were
comparable. Peel residents were much less
likely than their Ontario counterparts to visit
an emergency department. This pattern might
be explained by regional variations in the
availability of physicians, walk-in clinics and/or
urgent care centres.

In Peel in 2005 the number of hospitalizations
among females was substantially higher than
among males (Table 5.3 and 5.4 on next page).
This can be explained by the large number
of hospitalizations related to pregnancy
and childbirth.
Peel residents are less likely than their Ontario
counterparts to visit an emergency department

Rates of emergency department visits are highest
in the older age groups and among children
younger than 10 years of age.

The emergency departments in Peel hospitals
provide emergency and non-urgent care to a high
volume of patients of all ages with a wide range
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Table 5.3
Hospital Discharges for Females,
Peel, 2005
Selected Cause

Number

Total # of days

Conditions associated with pregnancy, childbirth
and the puerperium†

15,350

35,269

Injury and poisoning

2,132

14,807

Arthritis/Rheumatism

1,561

8,587

Ischaemic heart disease

1,125

7,707

Chronic obstructive lung disease

1,064

6,882

Mood disorder

811

11,953

Pneumonia and inﬂuenza

646

4,106

Heart failure

629

5,703

Short gestation and low birth weight

597

7,987

Pregnancy with abortive outcome

587

814

All other causes

19,698

121,580

All causes

44,200

225,395

† Puerperium deﬁned as the period immediately after childbirth
Note: Sex information was unknown for 28 hospitalizations
Source: Hospital In-Patient Discharge Data 2005, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care

Table 5.4
Hospital Discharges for Males,
Peel, 2005
Selected Cause

Number

Total # of days

Ischaemic heart disease

2,555

14,792

Injury and poisoning

2,422

14,178

Chronic obstructive lung disease

1,157

6,070

Arthritis/Rheumatism

1,120

4,871

Short gestation and low birth weight

731

10,575

Pneumonia and inﬂuenza

678

4,359

Hernia

597

1,972

Heart failure

596

5,669

Stroke

593

7,200

Diseases of appendix

543

1,392

Other causes

18,141

124,291

All Causes

29,133

195,369

Note: Sex information was unknown for 28 hospitalizations
Source: Hospital In-Patient Discharge Data 2005, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
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Among children and youth, the most common
causes of emergency department visits were
injuries and poisonings, diseases related to the
ear, and respiratory conditions. Injuries and
poisonings are the cause of almost 40% of
emergency department visits by children aged
one to 19 years (Table 5.6).

In Peel in 2006, injuries and poisonings were the
leading cause of emergency department visits,
followed by arthritis and rheumatism and chronic
obstructive lung disease (Table 5.5).

Table 5.5
Emergency Department Visits,
Peel, 2006
Cause

Number

Injury and poisoning

80,304

Arthritis and rheumatism

8,870

Chronic obstructive lung disease

7,154

Pneumonia and inﬂuenza

3,214

Ischaemic heart disease

2,312

All other causes

184,676

All causes

286,530

Source: National Ambulatory Care Reporting System Data 2006, Provincial Health Planning Database (PHPDB),
Ontario Ministry of Health and Long-Term Care

Table 5.6
Emergency Department Visits among Children Aged One to 19 Years,
Peel, 2006
Cause

Number

Injury and poisoning

26,561

Diseases of the ear and mastoid process

2,811

Chronic obstructive lung disease

2,811

Arthritis and rheumatism

1,126

Pneumonia and inﬂuenza

1,111

Acute bronchitis and bronchiolitis

793

All other causes

34,901

All Causes

70,114

Source: National Ambulatory Care Reporting System Data 2006, Provincial Health Planning Database (PHPDB),
Ontario Ministry of Health and Long-Term Care
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REPRODUCTIVE AND
PERINATAL HEALTH
This chapter discusses health issues related to
pregnancy, childbirth and infancy. Peel has a
relatively high proportion of young families and,
hence, reproductive and perinatal health issues
are of particular significance. Folic acid
supplementation, prenatal education and care,
and the avoidance of tobacco, alcohol and
drugs during pregnancy are important to help
ensure the most favourable reproductive
outcome possible.
Teen pregnancy rates are declining

Since 1981, overall and teen pregnancy rates in
both Peel and Ontario have decreased. Peel has
consistently had a higher overall pregnancy rate
than Ontario.
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In Peel in 2004, there were 683 pregnancies and
276 live births among females 15 to 19 years of
age. The apparent increase from 1991 to 1992
can be attributed to the inclusion in the recorded
statistics of abortions performed outside of
hospital which were previously not included
(Figure 6.1).

The pregnancy rate is the sum of the
number of live births, stillbirths and
therapeutic abortions in a given age
group, relative to the number of
women in the same age group.

Teenage mothers and their infants are at higher
risk for significant health issues, including preterm birth, low birth weight and nutritional
deficiencies. Teen pregnancies can be further
complicated by a lack of early and consistent
prenatal care.

Teen Prenatal Supper Clubs
The role of these clubs is to:
• Support pregnant and parenting
teens with regard to risks that
threaten the health and development of their babies
• Provide healthy meals, prenatal
vitamins, food vouchers and bus
tickets
• Focus on life skills, preparation for
childbirth and parenting
• Provide and encourage connections
with supports and services in the
community

!
In Peel over the past 20 years, the
rate of teen pregnancies has been
decreasing. Peel’s rate of teen pregnancies is lower than Ontario’s.

See www.peelregion.ca for more
information.

Figure 6.1
Teen Pregnancy Rates,
Peel and Ontario, 1981–2004
Number of pregnancies per 1,000 females aged 15 to 19 years
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Therapeutic Abortions

received prenatal care from a midwife. Half of
new mothers surveyed started to receive prenatal
care in the first month of pregnancy.G
Prenatal classes are important sources of
education for expectant parents, offering an
in-depth look at pregnancy and the postpartum
period. Examples of topics addressed in prenatal
classes include: nausea and vomiting, prenatal
testing, health behaviour risks, breastfeeding,
nutrition, labour and delivery, role of the support
person, baby and postpartum care and
community resources.

A therapeutic abortion is the deliberate
termination of a pregnancy, resulting
in the death of the fetus or embryo.
A therapeutic abortion is not the
same as a spontaneous abortion or
a miscarriage.

Since the early 1990s, the rate of therapeutic
abortions has been decreasing in Ontario and
even more so in Peel (Figure 6.2). For the first
time in 2003 and again in 2004, the therapeutic
abortion rate in Peel was lower than that in
Ontario. The rates of therapeutic abortions have
decreased considerably for the youngest age
groups, although these age groups continue to
have the highest rates overall.

In Peel in 2003, almost one third (32%) of new
mothers surveyed attended prenatal classes during
their most recent pregnancy. Mothers pregnant for
the first time were more likely to have attended
prenatal classes than were those who had previous
pregnancies (58% vs. 10%).H
Births in Peel

Getting Ready for Baby
In Peel in 2006/2007, 58% of new mothers
visited both a family doctor and an obstetrician
for prenatal care, while 29% received prenatal
care from an obstetrician only and 6% from a
family doctor only. One per cent of new mothers

The crude birth rate is the total
number of live births per 1,000
population.

Figure 6.2
Therapeutic Abortion Rates,
Peel and Ontario, 1981–2004
Number of therapeutic abortions per 1,000 females aged 15 to 49 years
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Sources: Ontario Therapeutic Abortion Database 1981-2004 and Population Data 1981, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 1982-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care

69

a comprehensive report on health in peel

The crude birth rates in Mississauga and Caledon
have decreased over time, while in Brampton the
crude birth rate has been on the rise since 2002
(Figure 6.4).

In 2004 in Peel, there were 15,183 live births, for
a crude birth rate of 12.9 live births per 1,000
population (Figure 6.3). While the total number
of births has increased since 1981, the crude
birth rate has decreased – a result of the
substantial increase in Peel’s population.
Figure 6.3

Number of Live Births and Crude Birth Rate,
Peel, 1981–2004
Number of live births per 1,000 population
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Figure 6.4
Crude Birth Rates by Municipality,
Peel, 1981–2004
Number of live births per 1,000 population
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Replacing the Population

Table 6.1 shows there has been a change in the
age-specific fertility rates in Peel and Ontario
over time, with a trend towards increased fertility
rates among the older age groups.

The total fertility rate is the average
number of children that would be
born per woman if all women lived
to the end of their childbearing years
and bore children according to the
age-specific fertility rates for that area
and time period. A total fertility rate
of 2.1 children per woman is the
replacement fertility rate required
to maintain current population levels
for developed countries.

!
The median age of mothers in Peel
and Ontario has increased over time.
In Peel, the median age increased
from 27 years in 1981 to 30 years
in 2004.

In 2004 in Peel, the total fertility rate was 1.6,
slightly higher than the provincial rate of 1.5. As
is the case in many parts of the developed world,
this is less than the 2.1 per 1,000 females aged
15 to 49 years required for replacement of the
current population.

The age-specific fertility rate is the
number of live births in a given age
group, relative to the total number of
women in that age group.

Table 6.1
Age-specific Fertility Rates†,
Peel and Ontario, 1981 and 2004
1981
Mother’s Age Group (Years)
15–19

Peel

2004
Ontario

17.6

22.9

Peel

Ontario

7.0

10.6

20 –24

88.7

88.9

44.4

42.6

25–29

139.7

121.7

105.5

92.2

30–34

77.9

68.5

107.5

101.2

35–39

24.2

20.3

50.5

44.3

40–44

4.3

3.4

9.6

8.1

45–49

NR

0.1

0.5

0.4

† Per 1,000 females in the age group
NR - not releasable due to small numbers
Sources: Ontario Live Births Data 1981 and 2004 and Population Data 1981, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
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Multiple Births

increased number of previous pregnancies,
smoking or alcohol consumption, air pollution
and socio-economic status.

Women carrying more than one fetus are at
increased risk for having low birth weight babies,
being pre-term and having other health
complications. Factors associated with multiple
birth include: use of fertility treatment, family
history, increased age of the mother, number of
previous pregnancies and ethnic group.

A low-birth-weight baby is defined as
a live-born infant weighing between
500 grams and 2,499 grams.

In 2004 in Peel, there were 472 multiple live
births. Ninety-four per cent of these births were
twins and 6% were triplets. No quadruplets or
higher-order births occurred in Peel in 2004.

In 2004 in Peel, there were 735 low-birth-weight
single births (Figure 6.6 on next page). The
proportion of low birth weight among multiple
births is much higher than among single births.
Although Ontario’s data are not shown, Ontario’s
rate of low-birth-weight single births has been
comparable over time with Peel’s, with the
exception of the last five years when Peel’s
rate was higher.

Since 1981, the rate of multiple births in Peel has
increased steadily. This trend is attributable, at
least in part, to the increased use of fertility aids
(Figure 6.5).
Compared to mothers who had single live births,
a higher proportion of mothers who had multiple
live births were 30 years and older.

Figure 6.7 (on next page) shows the per cent of
low-birth-weight births among single births by
mother’s age group, for the period 2000 to 2004
combined. The percentage of low birth weight is
highest among the youngest and oldest mothers.

Low Birth Weight
Low birth weight is an important determinant of
disease and death in infancy. The effects of low
birth weight can be lifelong. Factors associated
with low birth weight include: increased age of
the mother, multiple birth, earlier gestational age,

Figure 6.5
Multiple Births,
Peel, 1981–2004
Number of multiple births per 100 live births
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Figure 6.6
Low Birth Weight among Single and Multiple Births,
Peel, 1981–2004
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Figure 6.7
Low Birth Weight by Mother's Age,
Peel and Ontario, 2000 to 2004 Combined
Per cent of single live births
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Prematurity

?
Folic Acid Supplementation
Folic acid fortification of breads and
pastas is estimated to increase the daily
intake of folic acid among women aged
18 to 34 years by 0.1 mg.

A pre-term birth is defined as
an infant born before 37 weeks
gestation.

The average daily diet of women of
reproductive age contains about
0.2 mg of folate. These women are
still encouraged to take a folic acid
supplement of 0.4 mg per day.

In Peel in 2004, multiple births were almost
nine-times more likely than single births to be
pre-term (52% vs. 6%).
Neural Tube Defects

Adapted from: Preconception Heath: Folic Acid
for Primary Prevention of Neural Tube Defects. A
Resource Document for Health Professionals.
2002. Available at:
http://phac-aspc.gc.ca/fa-af/backgrounder-eng.php

Neural tube defects are birth defects,
including spina bifida, anencephaly
and encephalocele that affect the
brain and spinal cord.

In Peel in 2002, 58% of mothers reported taking
a vitamin supplement containing folic acid. Folic
acid supplementation prior to pregnancy was less
common among women who:

Possible reasons for the decrease in neural tube
defects include improved prenatal vitamin
supplementation and increased use of prenatal
diagnosis with subsequent termination of
pregnancy (Figure 6.8).

• Were under 30 years of age
• Had a marital status of single, separated or
common law
• Were recent immigrants, having arrived within
the previous five years
• Had not completed college or university
• Had a household income of less than $50,000B

Figure 6.8
Neural Tube Defects,
Peel, 1990–2005
Number of neural tube defects per 10,000 births
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Source: Congenital Anomaly Surveillance System (CCASS) 1990-2005, Public Health Agency of Canada
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Infant Mortality

Death in childbirth is very rare

The infant mortality rate is the number
of deaths among live-born infants up
to and including 364 days of age per
1,000 live births.

Maternal mortality is defined as the
death of a woman while pregnant or
within 42 days of termination of
pregnancy, irrespective of the duration
and site of pregnancy, from any
cause related to or aggravated by the
pregnancy or its management but not
from accidental or incidental causes.

?
Historical Infant Mortality
In 1921, the rate of infant mortality
in Canada was 102 deaths per 1,000
live births. By 1950, the rate had
decreased by more than half to 42
deaths per 1,000 live births. In 2005,
the rate was 5 deaths per 1,000 live
births (Table 6.2).

In the past 70 years in Ontario, there has been a
dramatic decrease in the number and rate of
maternal deaths. In 1938, for example, the rate of
maternal mortality in the province was 3.8 per
1,000 live births. In comparison, in Ontario from
2000 to 2004 the average annual rate was less
than 0.01 per 1,000 live births.

Source: Statistics Canada, available at:
http://www.statcan.ca/english/freepub/11-516XIE/sectionb/B51_58.csv

Table 6.2
Infant Mortality Rate,
Selected Countries and Peel, 2005
Country

Infant Mortality Rate (per 1,000 live births)

Singapore

2

Iceland

2

Italy

4

Portugal

4

Canada

5

United Kingdom

5

Peel†

5

Poland

6

United States

7

Jamaica

17

China

23

India

56

Afghanistan

165

Sierra Leone

165

† Peel rate is for 2004
Sources: WHO World Statistics 2007, available at: http://www.who.int/whosis/whostat2007/en/
Ontario Mortality Database 2004 and Ontario Live Birth Database 2004, HELPS (Health Planning System), Ministry of Health Promotion
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In 2004 in Peel, there were 80 infant deaths,
representing an infant death rate of 5.3 per 1,000
live births. Ontario’s rate of infant death in 2004
was similar to Peel’s. Since 1981, the rates of
infant death in both Peel and Ontario have
decreased steadily (Figure 6.9).

?
Prevention of SIDS:
• Place babies on their back to sleep
• Avoid putting too many clothes and
covers on baby
• Avoid smoking around baby
• Breastfeed baby

Common causes of infant death in Peel are:
extremely low birth weight, extreme immaturity,
being born with specified complications and
birth asphyxia. The majority of deaths in infancy
occur soon after birth or as a result of conditions
present at birth.

Source: http://www.hc-sc.gc.ca/hl-vs/babiesbebes/sids-smsn/index-eng.phph/freepub/11516-XIE/sectionb/B51_58.csv

Since the late 1980s in Ontario, the SIDS rate
has decreased substantially. This decrease might
be attributed to multiple influences, including
increased breastfeeding rates, decreases in
smoking during pregnancy and exposure to
second hand smoke, and recommendations for
placing infants to sleep on their backs.

Sudden infant death syndrome (SIDS) refers
to the sudden and unexpected death of an
apparently healthy baby less than one year of
age. Such a death usually occurs while the
infant is sleeping and remains unexplained
after a full investigation.

Figure 6.9
Infant Mortality,
Peel and Ontario, 1981–2004
Number of infant deaths per 1,000 live births
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Stillbirths

The Ontario stillbirth rate has remained stable
since 1981. However, the Peel rate has increased
slightly over the past few years and is higher than
the Ontario rate (Figure 6.10).

A stillbirth is a fetus that has died
after 20 or more weeks of gestation
or with a fetal weight of more than
500 grams. Death can occur before
or during delivery.

In Peel from 2000 to 2004, the stillbirth rate was
8.2 per 1,000 births. This rate was higher than
the rates in other regions across the Greater
Toronto Area. Within Peel, Mississauga was the
municipality with the highest stillbirth rate at 8.7
per 1,000 births. The rates in Brampton and
Caledon were lower, but still higher than that for
Ontario (Figure 6.11 on next page).

?
Historical Rates of Stillbirths
From 1926 to 1928 in Canada, the
stillbirth rate was 30.3 per 1,000 total
births. By 1942 to 1944, the rate had
decreased to 24.0 per 1,000 births.
In 2004, the rate was 1.1 per 1,000
females aged 15 to 49 years.

Factors associated with stillbirths include: never
having been previously pregnant, advanced
maternal age, obesity, smoking, social factors
(for example education level), access to and
quality of prenatal care, maternal health status
(for example diabetes, hypertension), congenital
anomalies, and multiple gestation.1 Further
research will be needed to examine the extent to
which these or other factors are associated with
the trend observed in Peel.

Sources: Robinson, H.L. Mortality Trends and
Public Health in Canada. Canadian Journal of
Public Health, 39:60-70. 1948.
Statistics Canada available at
http://cansim2.statcan.ca/cgi-win/cnsmcgi.exe
?Lang= E&RootDir=CII/&Detail=
1&ResultTemplate=CII/CII__&Tb1Detail=1&C2SU
B=HEALTH&Array_Pick=1&ArrayId=106-9002

Figure 6.10
Stillbirths,
Peel and Ontario, 1981-2004
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Figure 6.11
Stillbirths,
Peel, Greater Toronto Area Health Units and Ontario, 2000-2004 Combined
Number of stillbirths per 1,000 births
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had completed university, and those with a
household income of $40,000 or more. Among
immigrant mothers, those who immigrated 11
years ago or more were less likely than recent
immigrants to breastfeed to six months.J

Approximately 94% of mothers start
breastfeeding

Breastfeeding is widely recognized as the
optimal method of feeding, providing benefits to
both mother and infant.
Approximately 94% of mothers initiate
breastfeeding. Rates of exclusive breastfeeding at
the time of hospital discharge have decreased
slightly over time.

Peel Public Health supports breastfeeding by:
• Providing Breastfeeding
Companions, a mother-to-mother
support program involving trained
volunteers, who breastfed their
own babies for at least six months
• Providing breastfeeding clinics and
mothers’ groups in various locations
throughout Peel
• Providing telephone support
• Providing home visits
• Working with community partners

In 2004, 69% of mothers fed their newborns
breast milk, 17% fed their newborns a
combination of breast milk and formula and 11%
fed their newborns formula (Figure 6.12 on next
page). Of Peel mothers surveyed in 2004/2005
who fed their newborns formula, 49% said that
they had tried to breastfeed.J
Duration of Breastfeeding

See www.peelregion.ca for more
information.

In 2004/2005, 58% of mothers breastfed their
babies for six months or longer. The six-month
breastfeeding duration rate was higher among
mothers in older age groups, those who were
married or living with their partner, those who
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Postpartum Mood Disorders

?

Postpartum mood disorders (PMD) are the most
frequent maternal problem following childbirth,
affecting an estimated one in five mothers.2
Postpartum mood disorders include postpartum
blues in the first two weeks following childbirth,
postpartum depression, severe anxiety, obsessivecompulsive disorder and, on rare occasions,
postpartum psychosis. With approximately
15,000 babies born in Peel each year, PMD can
affect up to 3,000 families annually.

• Postpartum mood disorders are
common
• It is important to receive help and
treatment early
• With help, mothers will recover

Figure 6.12
Infant Feeding Method at Hospital Discharge,
Peel, 2004–2007
Per cent of mothers screened postpartum
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Source: Integrated Services for Children Information System (ISCIS), 2004-2007, Peel Public Health
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HEART DISEASE AND STROKE

living with heart disease reported having activity
restrictions. Similarly 71% who have experienced
stroke and 50% who have heart disease reported
needing help with activities of daily living.
Among Canadians living with heart disease,
16% reported being depressed during the
previous 12 months. Among those suffering
from stroke, the figure was 19%.1

Cardiovascular diseases are the most common
cause of mortality in Canada and are also a cause
of substantial disability. By the age 70 years,
21% of women and 27% of men will have
cardiovascular disease.1
Among the Canadian population without heart
disease or stroke, 90% reported their health was
good, very good or excellent. Among those with
heart disease, the figure was 51%, and among
those who have suffered from stroke, the figure
was 37%. More than 77% of Canadians who
have experienced a stroke and 59% of those

In Canada, cardiovascular diseases account for
more prescriptions than any other conditions. In
2001, about 43.5 million prescriptions, or 14% of
all prescriptions in Canada, were dispensed for
the treatment of cardiovascular diseases.1
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Heart Attacks and Angina

?

Ischaemic heart disease is the result of
inadequate oxygen reaching the cardiac muscle,
leading to angina or a heart attack. This is usually
caused by narrowing of the arteries that supply
blood to the heart. In 2004 in Peel, ischaemic
heart disease was the most common cause of
death. The decline in mortality from
cardiovascular disease over the last 50 years
is greater than the total mortality from cancer
(Ontario data).2 This reduction may be
attributed both to improvements in treatment
and to a decreased incidence as a result of
lifestyle and prevention.

Ischaemic heart disease is the leading
cause of death in Peel.

Canada has relatively low ischaemic heart
disease mortality rates compared to other
developed countries (Table 7.1). Variation in
ischaemic heart disease rates is not related to
medical care, but rather to behavioural factors.

About 41,000 people are treated for ischaemic
heart disease each year in Peel

In Peel in 2006/2007, an estimated 5% of
residents aged 20 years and older, or about
41,000 people, were treated for ischaemic heart
disease.A Males are more likely to be treated for
the disease than females (7% vs. 4%). The rate of
ischaemic heart disease in Peel was significantly
lower than in the province overall (5% vs. 6%).
The prevalence of ischaemic heart disease
increases with age.
Table 7.1
Ischaemic Heart Disease Mortality Rates,
Selected Countries, 2002
Selected Country

Age-Standardized Mortality Rate per 100,000 Population

India

232.2

Poland

141.1

Ireland

115.6

US

105.8

UK

99.3

Canada

81.0

Jamaica

76.6

China

69.0

Italy

68.2

Portugal

59.8

Source: World Health Organization, Measurement and Health Information, December 2004.
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Mortality rates for ischaemic heart disease have
been falling for many years (Figure 7.1).

Figure 7.2 (next page) shows that heart disease is
more prevalent in those who are obese.

Table 7.2 shows a number of risk factors for
heart disease and their prevalence rates among
people with and without the disease. Other risk
factors associated with heart disease include
alcohol abuse, high blood cholesterol and stress.3

In 2005 in Ontario, adults who were physically
active were less likely than those who were
physically inactive to suffer from heart disease
(Figure 7.3 on next page).

Figure 7.1
Mortality From Ischaemic Heart Disease by Year,
Peel and Ontario, 1986–2004
Age-standardized number of deaths per 100,000 population
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Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care

Table 7.2
Comparison of Selected Risk Factors for Heart Disease†
by Self Reported Prevalence, Region of Peel, 2005
% of Population Aged
12 Years and Older With
Heart Disease

% of Population Aged
12 Years and Older Without
Heart Disease

Ever a smoker (current or former)

62.5

48.0

Physical inactivity

59.1

49.9

Overweight or obese

50.8

47.1

Diabetes†

24.0*

3.6

53.0

13.1

Risk Factor

††

†

High blood pressure

† Diagnosed by a health professional
†† Based on those aged 18+ years (excludes pregnant women)
*Use with caution
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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Figure 7.2
Prevalence of Heart Disease† by Body Mass Index,
Ontario, 2005
Per cent of population aged 18 years and older
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Figure 7.3
Prevalence of Heart Disease† by Physical Activity Level,
Peel and Ontario, 2005
Per cent of population aged 18 years and older
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STROKE
About 11,300 people are treated for
stroke each year in Peel

Strokes are a result of an interruption of blood
flow to the brain due to a blood clot or
hemorrhage. Men are more likely than women to
experience a stroke, and the likelihood of stroke,
as with all other forms of cardiovascular disease,
increases with age.1
In Peel in 2006/2007, an estimated 1.5% of
residents aged 20 years and older, or about
11,300 people, were treated for stroke.A
In Peel in 2004, stroke was the third most
common cause of death. In both Peel and
Ontario, mortality rates from stroke have been
declining, with Peel showing slightly lower rates
than Ontario (Figure 7.4). The decline in
mortality from stroke is substantial. Lifestyle and
preventive care, rather than treatment, have been
the most important contributors.
Peel’s mortality rate for stroke increases with age.

Figure 7.4
Mortality From Stroke by Year,
Peel and Ontario, 1986–2004
Age-standardized number of deaths per 100,000 population
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Sources: Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
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CANCER

programs that are finding cancers earlier
(Figure 8.1 next page). Note that Figure 8.1
shows data for all cancers combined; the picture
would be different for individual cancer types.
The individual risk of mortality has declined
slightly over the past 20 years.

In Canada, about 40% of women and 45% of
men will develop cancer at some time in their
lives, and about 25% of the population will die
from cancer.1
Is cancer becoming more common?
Yes and No.

Population-based cancer screening and early
detection of cancer increase the chances of
successful treatment and survival. All Canadian
jurisdictions have screening guidelines for breast,
cervical and colorectal cancers. Although
screening is recommended for everyone in the
specified target populations (for example,
screening for colorectal cancer is recommended
for men and women aged 50 years and older), it
has been observed that some population
subgroups are less likely than others to
participate. In general, people with lower
socioeconomic status and those who are recent
immigrants are less likely to participate in cancer
screening programs.2,3

Cancer is much more common in older people.
Therefore, as Peel’s population ages, we can
expect the number of cancer cases to rise
accordingly. Also, Peel’s population is growing,
and this, too, will generate an increase in the
number of cancer cases. Correctly anticipating
the increase in the number of cancer cases in the
region is relevant to planning for future treatment
services. Separate from the question of how
many cases of cancer we should expect is the
question of individual risk. The data indicate that
individual risk is increasing at a very low rate –
explainable, in large part, by better screening
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Risk factors for cancer vary depending on the
type of cancer. Modifiable risk factors include
tobacco use, a diet high in red meat and low in
fruit and vegetables, infectious agents, ultraviolet
radiation, physical inactivity, excessive alcohol
use, occupational exposures, environmental
exposures and overweight or obesity. Nonmodifiable risk factors include age, ethnicity or
race, heredity and sex.4,5 Taking personal and
collective action to increase healthy behaviours
and avoid exposure to cancer-causing substances
are the most important ways to prevent cancer.

Figure 8.4 (page 88) reveals a striking rise in
the incidence of reported prostate cancer. Slowgrowing tumors of the prostate are common, and
many never cause health problems. The principal
reason for the rise in the reported incidence of
prostate cancer is increased screening for
elevated prostate-specific antigen (PSA) levels.
Screening detects prostate cancer early, and as it
has been used more frequently, the number of
detected cases of prostate cancer has increased.
Note that the mortality from prostate cancer is
not increasing.

!

The most common cancer in men is prostate
cancer; in women, it is breast cancer

Changes in cancer incidence in Peel,
1986 to 2004:
Males:
• Prostate cancer has increased
• Lung cancer, cancer of the oral
cavity and bladder cancer have
declined

Figures 8.2 and 8.3 (next page) show the top ten
causes of new cancer cases and corresponding
cancer mortality among males and females in
Peel in 2004. It is interesting to note the
comparison of incidence and mortality by
cancer type.

Females:
• Thyroid cancer has increased
• Cervical cancer has declined

The cancers with the highest survival rates
are thyroid, testicular, prostate and melanoma.
The cancers with the lowest survival rates are
pancreatic, esophageal, lung and liver.1
Figure 8.1
Growth of Cancer Incidence,
Ontario, 2001–2018
Annual number of newly diagnosed cancer cases
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increasing since 1986. Improved detection might
be responsible for this increase (Figure 8.5 on
next page). Previously, cases of asymptomatic
thyroid cancers may have gone undetected.1

For females, the rates of incidence of the five
most common cancers have remained relatively
stable over time, with the exception of the rate of
incidence for thyroid cancer, which has been
Figure 8.2

Top 10 Causes of New Cases of Cancer and Cancer Mortality, Males,
Peel, 2004
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Figure 8.3
Top 10 Causes of New Cases of Cancer and Cancer Mortality, Females,
Peel, 2004
Cancer Site
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increased with age group (Figure 8.7 on next
page).

In Peel and Ontario between 1986 and 2004,
incidence rates for all cancers combined
remained relatively stable, while mortality rates
declined. Incidence and mortality rates were
higher among males (Figure 8.6 on next page).
Incidence and mortality rates for all cancers
combined were consistently lower for Peel than
Ontario. The incidence of all cancers combined

In Canada, cancer mortality is declining for
males of all ages and for females under 70 years
of age. The 0-to-19-year age group is
experiencing the most rapid decline in cancer
mortality.1

Figure 8.4
Top Five Causes of Cancer Incidence among Males,
Peel, 1986–2004
Age-standardized number of cases per 100,000 males
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Figure 8.5
Top Five Causes of Cancer Incidence among Females,
Peel, 1986–2004
Age-standardized number of cases per 100,000 females
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Figure 8.6
Incidence and Mortality from All Cancers by Sex,
Peel, 1986–2004
Age-standardized number of cases or deaths per 100,000 population
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Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care

Figure 8.7
Incidence of All Cancers by Age Group,
Peel and Ontario, 2004
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LUNG CANCER

BREAST CANCER

Lung cancer is the most common
cause of cancer mortality

Breast cancer incidence rates have been stable,
while mortality rates have declined

Lung cancer is by far the most common cause
of cancer death in Peel. Eighty-five per cent of
new cases of lung cancer are caused by smoking
tobacco.6 Eighty-five per cent of people
diagnosed with lung cancer die from it.

In Peel, breast cancer incidence rates have been
stable over the past two decades, while mortality
rates have declined. Breast cancer incidence in
Peel was similar to that in other parts of the
Greater Toronto Area, but lower than in Ontario
as a whole.

In Ontario, the incidence of lung cancer has been
levelling off among women since the late 1990s
and declining among men since the mid-1980s.1
The gap in the incidence of lung cancer in males
and females has begun to converge (Figure 8.8).
In Peel, incidence rates for females have been
stable since the late 1990s. For both sexes,
incidence and mortality rates are lower in Peel
than Ontario.

About two out of every three women with
breast cancer survive this disease. Surgical
treatment is often effective in curing breast
cancer, particularly if it is found early. Routine
mammography screening of women over the
age of 50 years and recent improvements in
chemotherapy have contributed to the decline
in deaths from breast cancer (Figure 8.9 on
next page).

Most lung cancers take 20 years or more to
develop. In Canada, the decrease in lung cancer
incidence and mortality rates since the mid
1980s among males reflects the decrease in the
prevalence of cigarette smoking that began in the
mid-1960s.1

Early Detection
In Peel and Ontario, just over two thirds of
females aged 50 to 69 years reported having
had a mammogram within the past two years
(Figure 8.10 on next page).C

Figure 8.8
Incidence and Mortality from Lung Cancer,
Ontario, 1950–2004
Age-standardized number of cases or deaths per 100,000 population
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In both Peel and Ontario, there was no
significant difference by education level,
income level, ethnicity or immigrant status in
the proportion of females aged 50 to 69 years
who had a mammogram within the past
two years.C

Figure 8.9
Incidence and Mortality from Breast Cancer,
Peel and Ontario, 1986–2004
Age-standardized number of cases or deaths per 100,000 females
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Sources: Ontario Cancer Incidence 1986-2004, Cancer Care Ontario
Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care

Figure 8.10
Timing of Last Mammogram,
Peel and Ontario, 2005
Per cent of females aged 50 to 69 years
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Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care
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in detection and more effective treatment.
Incidence and mortality rates in Peel are similar
to those in Ontario (Figure 8.11).

?
According to Canadian data, women of
South Asian descent tend to under-use
early detection strategies for breast
cancer, obtaining a mammogram only
if they are symptomatic.7 This trend
could not be detected in Peel, likely
due to small population sample size.

Early Detection
Use of the prostate specific antigen (PSA) test to
detect early prostate cancer is controversial. We
have not yet seen any difference in mortality
rates between those who have received regular
screening and those who have not.

The two most common reasons that women in
Peel aged 50 to 69 years listed for not having a
mammogram in the past two years were: they did
not think it was necessary (37%*) and, they did
not get around to it (35%*).C

In 2003 in Peel, 40% of males aged 35 years and
older reported having had at least one PSA test in
their lives, with no significant difference by
income level, level of education or immigrant
status. Males aged 50 years and older were more
likely than those aged 35 to 49 years to have had
a PSA test.C

PROSTATE CANCER

COLORECTAL CANCER

More cases detected

In Peel and Ontario, the incidence of prostate
cancer has been increasing since the mid-1980s.
Mortality rates for prostate cancer in Peel have
fluctuated over time, but the trend has been one
of decline. This is possibly due to improvements

Early detection shows promise

Colorectal cancer is the leading cause of cancer
death in non-smokers. The incidence and
mortality rates for colorectal cancer are higher

Figure 8.11
Incidence and Mortality from Prostate Cancer,
Peel and Ontario, 1986–2004
Age-standardized number of cases or deaths per 100,000 males
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Sources: Ontario Cancer Incidence 1986-2004, Cancer Care Ontario
Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
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CERVICAL CANCER

in males. Incidence and mortality rates for
colorectal cancer increase with age. The overall
decrease in mortality rates for colorectal cancer
is likely due to improvements in treatment
(Figure 8.12).1

A preventable disease

Cervical cancer was once one of the leading
causes of cancer death among women. In Canada
since 1977, incidence rates have decreased by
50%, and mortality rates have decreased by 60%.
These improvements are due primarily to the
widespread use of the Pap test.10 If treated early,
cervical cancer can be prevented and, for the
most part, cured.11

?
Ontario’s new colorectal screening
program includes:
• A Fecal Occult Blood Test (FOBT)
recommended every two years for
people who are aged 50 years and
older8,9
• A Colonoscopy for those at
increased risk because of family
history of colorectal cancer and for
those with a positive FOBT result8,9

Cancer of the cervix is caused by infection with
the human papillomavirus (HPV). HPV is often a
“silent” infection: many people with HPV have
no obvious signs of infection, but can still
transmit the virus.

Screening is available through family
physicians.

Of the 66% of Peel women aged 18 years and
older who had heard or read about HPV in 2006,
less than half (49%) were aware of the link
between HPV and cervical cancer.K Further, just
43% of Peel women were aware of the link
between smoking and cervical cancer.K

Visit www.peelregion.ca for more
information.

Figure 8.12
Incidence and Mortality from Colorectal Cancer by Sex,
Peel, 1986–2004
Age-standardized number of cases or deaths per 100,000 population
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Sources: Ontario Cancer Incidence 1986-2004, Cancer Care Ontario
Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Careare
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Early Detection

?

Regular Pap tests can help to identify changes
in the cells of the cervix. In 2005, Peel females
aged 18 to 69 years were more likely than their
Ontario counterparts (17% vs. 12%) to have
never had a Pap test. A similar proportion of
females in this age group in Peel and Ontario
(73% vs. 75%) had a Pap test within the past
three years.C

In July 2006, Health Canada approved
a new HPV vaccine that provides
protection against four types of HPV:
• HPV types 16 and 18, which are
considered high risk and responsible for 70% of cervical cancers
• HPV types 6 and 11, which are low
risk (no link to cancer) but responsible
for 90% of genital warts

One out of every six eligible women in Peel has
never had a Pap test. One in ten women has gone
more than three years without a Pap test. In
Ontario, pap test rates are lower among poorer
women, women with less education, recent
immigrant women and South Asian and West
Asian/Arab women. The most common reason
women gave for not having a Pap test is they
didn’t think it was necessary (Figure 8.14 on
next page).

Ontario offers a free immunization
program for HPV to females in grade
eight. See www.peelregion.ca for
more information.

Cervical cancer incidence rates have declined
substantially in Ontario over the last 40 years. In
Peel between 1986 and 2004, both the incidence
and mortality rates for cervical cancer declined
(Figure 8.13). From 2000 to 2004 in Peel,
cervical cancer caused an average of ten
deaths a year.
Figure 8.13

Incidence and Mortality from Cervical Cancer,
Peel and Ontario, 1964–2004
Age-standardized number of cases or deaths per 100,000 females
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Figure 8.14
Most Common Reasons for Not Having a Pap Test,
Peel and Ontario, 2005
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SKIN CANCER

most common type of cancer.14 About one in
every seven Canadians will develop some form
of skin cancer at some time in their lives.13

Prevention through sun safety

Data presented in this section represent
melanoma only, as those for the other forms
of skin cancer are not routinely collected.

There are three main types of skin cancer. The
most common are basal and squamous cell
carcinomas, which tend to develop later in life on
areas of the body, including the face, neck and
hands, that are exposed repeatedly to the sun.
Both of these types of skin cancer progress
slowly, rarely cause death and are easily removed
by surgery. The third type of skin cancer is
malignant melanoma, which accounts for about
5% of all cases of skin cancers. Malignant
melanoma is the type of skin cancer most likely
to be fatal.12

In Ontario since 1998, the incidence and
mortality rates for melanoma among males and
females have increased slightly. Males had a
higher incidence of melanoma cancer than
females (Figure 8.15 on next page). Rates for
Peel tend to be lower than those for Ontario. The
increase in the incidence of melanoma in Ontario
is likely due to people spending more time
outdoors without adequate protection and to
improvements in detection.1

Many Canadians develop skin cancer but,
fortunately, very few die from it. The incidence
of skin cancer has been increasing in Canada for
at least 30 years.12 In 2005, roughly 78,000 new
cases of basal and squamous cell carcinomas and
about 4,400 new cases of malignant melanomas
were reported across the country.12

Each year in Peel between 2000 and 2004, an
average of 96 new cases of melanoma were
detected and 18 people died of the disease.
Overexposure to ultraviolet radiation (either
from tanning beds or the sun)14 and severe and
frequent sunburns during childhood12 increase the
risk of developing skin cancer. Other risk factors
include: fair or freckled skin, blue eyes and lightcoloured or reddish hair.12

Skin cancer accounts for about a third of all
cancers diagnosed in Ontario,13 making it the
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A number of prevention activities are
recommended, among them avoiding the sun
between 11 a.m. and 4 p.m., seeking shade when
outdoors, wearing clothing and a hat to block the
sun, liberally applying sunscreen with a Sun
Protective Factor (SPF) of at least 15 to exposed
skin and never using tanning equipment.13
In 2006 in Peel, 27% of adults reported having
been sunburned within the past year. Young
adults and adults with higher household
incomes were more likely than other population
groups to have been sunburned (Figure 8.16 on
next page).K
Although excessive sun exposure increases the
risk of skin cancer, some exposure is required
for the body to generate vitamin D. A lack of
vitamin D leads to rickets in children. These
problems are more common in certain ethnic
groups due to skin colour or clothing that covers
the skin.

Figure 8.15
Incidence and Mortality from Melanoma by Sex,
Ontario, 1986–2004
Age-standardized number of cases or deaths per 100,000 population
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Use of Artificial Tanning Equipment

including a medical reason. More females than
males (10% vs. 4%*) reported engaging in this
practice. A significant portion of young adults
aged 18 to 24 years reported engaging in
artificial tanning (19%)*.

In Peel in 2006, about 7% of adults reported
having used, at least once in the past year,
artificial tanning equipment (such as a tanning
bed, sunlamp or tanning light) for any reason,
Figure 8.16

Self-Reported Sunburn† in Past Year Prior to Interview,
Peel, 2006
Per cent of respondents aged 18 years and older
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Source: Rapid Risk Factor Surveillance System 2005, Peel Public Health
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LUNG DISEASE
About three million Canadians are affected by
five serious respiratory diseases – asthma,
chronic obstructive pulmonary disease (which
includes bronchitis and emphysema), lung
cancer, tuberculosis and cystic fibrosis. In 2004,
respiratory diseases were the third most common
main diagnosis resulting in hospitalization in
Canada.1

In 2006/2007 in Peel, 2% of residents aged 35
years and older, representing about 13,000
people, were treated for chronic obstructive
pulmonary disease (COPD). This was lower than
the 4% of Ontario residents treated. More males
than females (3% vs. 2%) were treated for COPD
and more males died from it.A The convergence
of mortality rates for men and women reflects
rates of smoking decades ago (Figure 9.1 on
next page).

Chronic Obstructive Pulmonary Disease

Asthma

Smoking cigarettes causes about 90% of chronic
obstructive pulmonary disease (COPD) cases.
COPD primarily affects older adults and the
elderly. Contributing factors for COPD include
cigarette smoking, exposure to second-hand
smoke, air pollution, a history of respiratory
infections and occupational exposures.2

Measuring the prevalence of asthma is difficult
because it is a chronic disease that fluctuates in
severity over time. Most people with asthma have
not been tested objectively for the condition, for
example, with a spirometer.3 Asthma prevalence
is most often measured by self-reported
survey data.

More than 90% of cases of COPD are
caused by tobacco smoking
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In 2006, emergency department visits for asthma
peaked in the month of May and again in
September. The May peak was likely caused by
increased levels of air pollution and the fall
upswing was probably related to the return to
school and exposure to viral infections among
school children.

Asthma affects one in twelve Peel residents

In 2005, about 8% of Peel residents reported they
had asthma that had been diagnosed by a health
professional – a figure comparable to that for
Ontario. There has been no significant
difference in the self-reported prevalence of
asthma since 2001.C

In 2005 in Peel, an estimated 52 hospitalizations
for asthma, (about 5% of all asthma hospitalizations) and 136,000 “asthma symptom days”
were likely caused by air pollution, based on
extrapolation from Ontario data.R

From 1994/1995 to 2001/2002 in Ontario, the
overall prevalence of asthma among residents
aged 0 to 39 years decreased from 6.3 cases per
100 population to 5.8 per 100 population (Figure
9.2 on next page). During the same time period,
the prevalence of asthma decreased slightly
among younger age groups and remained stable
or increased slightly among people aged 25 years
and older.4

In Peel and Ontario, mortality rates for
asthma have decreased over the last two
decades. In Ontario, mortality rates for asthma
have been higher for women than men. Asthma
is rarely fatal.

In Ontario in 2001/2002, the incidence of
asthma was highest among children aged 0 to 4
years at 38.5 per 1,000 population. By age five,
the incidence of asthma falls to 11.2 per 1,000
population.4
There are about 5,000 emergency department
visits each year by Peel residents for the
treatment of asthma. The most frequent visitors
are aged 0 to 4 years (Figure 9.3 on next page).
Figure 9.1
Mortality from Chronic Obstructive Pulmonary Disease by Sex,
Peel, 1986–2004
Age-standardized number of deaths per 100,000 population
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Sources: Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
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Figure 9.2
Asthma Prevalence Rate,
Ontario, 1994/1995 to 2001/2002
Number of cases‡ per 100 population aged 0 to 39 years
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Figure 9.3
Emergency Room Visits for Asthma by Age Group and Sex,
Peel, 2006
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INJURIES
Deaths from injuries are declining, but they are
still a major cause of mortality

Injury is a leading cause of death and
hospitalization in Canada especially for those
under 20 years of age.1
In 2005, 12% of Peel residents and 14% of
Ontario residents reported suffering an injury in
the past 12 months that was serious enough to
limit their normal activities.C
In Ontario, 35% of serious injuries took place in
a home or surrounding area. Sports areas
(excluding school sports areas) were the second

most common location at 14%, followed by a
street, highway or sidewalk at 9%. Sports and
exercise-related injuries were the most common
types of injuries (Figure 10.1 on next page).C
In Ontario and Peel between 1986 and 2004,
overall injury death rates declined (Figure 10.2
on next page). In Peel in 2004, overall injury
death rates were highest among residents aged
80 years and over.
Males experienced higher overall injury death
rates than females for all age groups. This trend
is particularly noticeable among young males
aged 20 to 39 years (Figure 10.3 on page 103).
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Comparative Burden of Selected Injuries
Death rates and demand on health care resources
vary according to injury type, as shown in Figure
10.4 (next page). Of all injuries, falls give rise
to more emergency department visits,
hospitalizations and result in higher death
rates than all other causes of injury.
Figure 10.1
Most Common Type of Activity Engaged in at Time of Serious Injury,
Ontario, 2005
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Figure 10.2
Mortality From All Causes of Injury†,
Peel and Ontario, 1986–2004
Age-standardized number of deaths per 100,000 population
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Figure 10.3
Male-to-Female Ratio of Injury Mortality by Age Group,
Peel, 2004
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FALLS

younger adults to report that their serious injuries
were related to falls.C

!

Emergency department visits for falls are highest
among the elderly. By age 90, the rates are
almost eight times higher than those for 60 to 69
year-olds (Figure 10.5).

In the younger age groups, falls affect
more males than females; in the older
age groups, the opposite occurs.

In Peel in 2006, about 43% of respondents
correctly identified falls as the most common
cause of injury leading to hospitalization among
Ontario children under the age of four years.K
Ninety-seven per cent agreed that, left
unattended, children who were under the age of
one year and unable to roll over on their own
could still fall off a high surface.K

For both seniors and young people, the leading
cause of injurious falls was slipping, tripping or
stumbling on non-icy surfaces.2,3 Among the
elderly, falls frequently occur in the home.2 These
falls often result in serious injuries (such as hip
fractures) that result in hospitalization, long-term
activity limitation or death.2,3 Most people who
die as a result of a fall are aged 65 and over.4
Among the elderly, falls can have a seriously
detrimental impact on quality of life and
independence, and are a costly health issue for
society. Falls are the most common cause of
injury-related hospitalizations.

MOTOR VEHICLE COLLISIONS
The rate of fatal motor vehicle collisions has
substantially declined

Over the past 20 years, despite the everincreasing number of drivers and vehicles on the
road, the rate of fatal collisions has steadily
declined.5 From 1986 to 2004, death rates in Peel
were generally lower than those in Ontario
(Figure 10.6 on next page).

Self-Reported Falls
In 2005, about 36% of Peel residents who
sustained activity-limiting injuries in the previous
year received them as the result of falls. People
aged 65 years and older were more likely than

Figure 10.5
Emergency Department Visits for Falls by Age Group and Sex,
Peel, 2006
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eleven years) are improperly restrained. Most
adults always wear a seatbelt when driving or
travelling as a passenger in a car, van or truck.
The graph does not account for incorrect use of
the restraints and observational data from Peel
car seat clinics have found many children are not
correctly restrained.

In Canada, teenage drivers have higher fatality
rates than the general driving population.6
Canadians aged 16 to 19 years represent just 5%
of the licensed driver/rider population, but they
account for 10% of fatally injured drivers and
about 13% of people seriously injured.
Mandatory seat-belt legislation has been one of
the greatest success stories of road-injury
prevention. Seat-belt use reduces the risk of
serious and fatal injury by 40% to 60%.6

PEDESTRIAN INJURIES
In Peel from 2000 to 2004, an average of
10 deaths occurred each year due to pedestrian
injuries (on-road and off-road). In Peel in 2006,
there were 492 emergency department visits
for pedestrian injuries, or 39.9 visits per
100,000 population.

?
When used properly, approved car
seats and booster seats protect children
from the risk of serious injury or
death in the event of a crash. In
Ontario, booster seats are mandatory
for children who are younger than
eight years old, weigh from 18 kg to
less than 36 kg and stand less than
145 cm tall.7

CYCLING CRASHES
In 2006 in Peel, there were 1,368 emergency
department visits due to cycling crashes, or 106.8
visits per 100,000 population. The highest rates
of emergency department visits occurred among
males aged 19 years and younger. Females
had lower rates across all age groups, with the
highest rate for females occurring among
five-to-nine year olds (data not shown).

The data in Figure 10.7 (next page) show that
the majority of children are restrained in an ageappropriate manner when traveling in cars and
other vehicles. However, the data also show that a
larger proportion of older children (aged eight to
Figure 10.6

Mortality from Motor Vehicle Collisions,
Peel and Ontario, 1986–2004
Age-standardized number of deaths per 100,000 population
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Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care
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Protective Gear

wore a bicycle helmet while riding decreased
from 20% in grade 7 to 4% in grade 12.D
(Figure 10.8)

Bicycle helmet use declines with age

Helmets were the most commonly used
protective gear among Peel students, with 17%
of in-line skaters, 19% of downhill skiers, 32%
of snowboarders and 13% of skateboarders

In Peel in 2004, only 10% of students who rode a
bicycle reported they always wore a helmet when
they rode. The proportion of students who always
Figure 10.7

Car Seat, Booster Seat and Seat Belt Use by Age Group,
Peel, 2003, 2004, 2006
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Figure 10.8
Bicycle Helmet Use by Grade,
Peel, 2004
Per cent of respondents who are bicycle riders that always use a helmet
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Figure 10.9
Helmet Use During Recreational Activities by Grade and Type of Activity,
Peel, 2004
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reporting they wore a helmet always or most of
the time. The use of helmets for all recreational
activities decreased as the student grade level
increased (Figure 10.9).

In Peel in 2006, only 35% of adults correctly
identified backyard swimming pools as the place
where children aged one to four years are more
likely to drown.K

DROWNING

BURNS

In Canada in 2002, there were 383 drownings,
the majority involving males.8 Children under the
age of five were involved in more drowning or
near-drowning incidents than those in any other
age group.9 In Peel in 2004, 10 residents died
from drowning.

Children and older adults sustain severe burns at
lower temperatures and in less time than other
age groups. Children, seniors and disabled
people are less likely to survive burn injuries,
usually spend longer in hospital and have more
difficulty recovering.10 Each year in Canada, an
estimated 9,000 children visit hospital emergency
departments for burns, with almost half suffering
from hot-liquid scalds.11

?
Most drowning incidents are not
swimming-related. Rather, in the
majority of incidents across Ontario
and Canada, the people involved were
using some form of water transport
device, such as a boat, canoe or jet
ski.8,9 Summer is the time of year when
drowning or near-drowning incidents
are most likely to occur. In the summer
months, seven people per day visit
Ontario emergency departments with
water-related injuries.9

About 80% of burn injuries happen in or around
the home.10 Burns can result from hot liquids,
fires, chemicals and electricity. In general, scalds
from hot liquids are the most commonly treated
type of burn injury, especially among young
children.11 Severe burn injuries require multiple
hospitalizations and lengthy treatment, and can
result in permanent disability and disfigurement.12
In 2006 in Peel, there were 1,197 emergency
department visits for burns, or 95.5 visits per
100,000 population. This was lower than
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Ontario’s rate. Children four years of age and
under had the highest rates.

population, for accidental poisonings. Peel’s rate
was lower than that for Ontario.

In Peel in 2006, about 59% of adult respondents
correctly identified “hot liquid such as a cup of
tea” as the most likely source of burns among
children under the age of seven years.K

In a Peel survey in 2006, about 34% of adults
correctly identified that children under the age of
seven years are more likely to be poisoned by
eating vitamins or medications they found than
by drinking household cleaning products.B

POISONINGS

!

In Canada, most poisonings are self-inflicted.
For children under 10 years of age, poisoning
is a major cause of injury.13 Medications are
the most common substances implicated in all
poisoning injuries.14

In Peel, emergency department visits
for poisoning are highest among children aged 0 to 4 years (Figure 10.10).
There have been no improvements in
trends for death from poisonings over
the last 20 years.

Only 1% of hospitalizations for poisoning
injuries resulted in death.13 The death rate for
poisoning injuries has not improved in 20 years.

HEALTH AND SAFETY AT WORK

In Ontario in 2004, residents aged 40 to 49 years
had higher than average death rates for accidental
poisonings. This was due to the substantial
number of deaths, especially among men,
associated with consumption of narcotics and
hallucinogens. In Peel in 2004, there were 18
deaths as a result of accidental poisoning.

Although there have been important
improvements in working conditions and
workplace safety, there are still serious workrelated injuries, illnesses and fatalities which
occur. Workers are at a higher risk for injury,
relative to the total workforce, if they are
employed in processing, manufacturing or
primary industries.15

In 2006 in Peel, there were 1,361 emergency
department visits, or 109.6 visits per 100,000
Figure 10.10

Emergency Department Visits for Accidental Poisonings by Age Group and Sex,
Peel, 2006
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The Workplace Safety and Insurance Board
(WSIB) promotes workplace health and safety,
and provides a workers compensation system for
the employers and workers in Ontario.
Approximately 69% of all Ontario workers are
covered by the WSIB – those who are not
covered under the Workplace Safety and
Insurance Act or self-employed/ independent
operators can obtain coverage through other
insurers. Information related to claims of lost
time injuries, traumatic fatalities and cases of
occupational disease are based on claims which
have been allowed by the WSIB and may not
reflect all such incidents. Peel workplaces were
defined as those employers with a head office
located in Peel. For more details related to the
WSIB claims data and the data source, please
refer to the “Data Sources and Limitations” and
“Data Methods” chapters in the web version.

!
In 2006, allowed claims related to
Peel workplaces included:
• 13,891 lost time injuries
• 11 people killed at work
• 356 claims of non-fatal occupational
disease
• 4 claims of fatal occupational
disease

In 2006, 13,891 allowed lost time injury claims
were made by employees of Peel employers. Lost
time injuries are those in which the employee
loses time from work after the day on which the
injury occurred. Some of the most common
events leading to these lost time injury claims
in Peel from 1996 to 2006 were overexertion,
being struck by or against an object, bodily
reactions and falls. The service industry,
manufacturing, transportation and health care
had the highest number of lost time injuries
over this 10-year period.
Eleven workers were killed due to accidents at
work in 2006. A total of 110 workers have been
killed in the 10-year period of 1996 to 2006 at
workplaces in Peel.

In 2006, there were 356 allowed claims for nonfatal occupational diseases where the exposure
occurred in Peel. Occupational diseases vary in
severity and may include diseases such as
asbestosis or cancers associated with
occupational exposures. Thirty-seven per cent of
these occupational disease claims resulted in lost
work time. The most common types of non-fatal
occupational disease included: signs and
symptoms (such as headache, nausea, dizziness
and cough with no diagnosis), respiratory system
disease, skin and subcutaneous tissue diseases,
systemic conditions and toxic effects.
Young Workers and Injuries
Young workers are at particular risk for injury at
work.16 A Canadian survey found that adolescents
and young adults were twice as likely as adult
workers to be injured in the workplace. Adjusting
for the risk associated with the type of job being
done and the additional risk associated with parttime work, the excess risk associated with
youthfulness (or newness on the job) was 50%.17
In 2006, of the 83,179 lost time claims in
Ontario, 4% were filed by workers aged 15 to 19
years and 10% were filed by workers aged 20 to
24 years.18 Between 1990 and 2003, 2% of
teenagers and 3% of young adults injured at
work received a permanent impairment award.19,20
Overall, adults were more likely to be disabled
by a workplace injury, with young workers more
likely to sustain cuts, contusions and burns.19,20
In an Ontario survey, younger workers
reported encountering more unsafe conditions
than adults.19,21

SUICIDE
In 2005, an estimated 6% of Peel adults,
representing about 53,300 people, reported that
they had suicidal thoughts at some point in their
lives. Females were more likely than males (8%
vs. 5%*) to report having suicidal thoughts at
some time in their lives. Overall, 1%* of Peel
residents, or about 11,500 people, reported that
they had suicidal thoughts in the past year.C
*Use estimate with caution
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The rate of deliberate self-harm could exceed the
rate of suicide deaths by as much as 100 times.22

?
Suicide Facts:
• Suicide rates rise with increasing
age, peaking at age 50 to 54
years23
• Females are more likely than males
to attempt suicide, but males are
two to four times more likely than
females to die by suicide24
• Men often use hanging or firearms
in their suicide acts, while females
lean towards use of drugs, poisons
or gases22
• Men of all ages in rural areas are at
increased risk of committing suicide
than those living in urban areas25
• Immigrants are less likely than
Canadian-born residents to commit
suicide26

injury was significantly lower than Ontario’s rate
of 140.4 visits per 100,000 population.
From 1986 to 2004, the death rate from suicide
for males was substantially lower in Peel than
Ontario, but the rate for females was similar in
the two jurisdictions (Figure 10.11). In Peel an
average of 57 people die from suicide each year.

ASSAULT
In 2006 in Peel, there were 2,180 emergency
department visits, or 176.4 visits per 100,000
population, for assault, about half the rate
for Ontario.
Alcohol consumption is associated with
increased levels of aggression and assaults
among both adults and adolescents.27–32 In
Ontario, more than half of the people convicted
of assault, murder or attempted murder had been
drinking prior to committing the crime.28
Emergency department visits for assaults are
much higher among young males (Figure 10.12
on next page).

In 2006 in Peel, there were 984 emergency
department visits, or 77 visits per 100,000
population, for self-inflicted injury. Peel’s rate of
emergency department visits for self-inflicted
Figure 10.11
Mortality From Suicide by Sex,
Peel and Ontario, 1986–2004
Age-standardized number of deaths per 100,000 population
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CHILD MALTREATMENT

In 2007, there were 7,528 reported domestic
disputes in Brampton and Mississauga,34 1,900
of which resulted in criminal charges being laid.

From April 2006 to the end of March 2007,
Peel Children’s Aid received 13,203 referrals
reporting concerns of suspected child abuse in
the community.33 The majority of calls were from
police (41%), followed by schools (16%) and
other agencies (10%). Of the referrals received,
4,831 (37%) required an investigation. Thirtythree per cent of the investigations were related
to physical abuse of a child, 23% were related to
domestic violence, 16% were related to a
caregiver with a problem, 12% were related to
neglect and 5% were related to sexual abuse.

Young children are more vulnerable than other
population groups to the impact of violence and
the consequences of resulting chronic stress.35

For more information about injury
prevention programs in the Region of
Peel, please visit the following websites:
Car Seat Safety:
http://www.peelregion.ca/health/carseat/
Safety Sprouts:
http://www.peelregion.ca/health/
home-safety/index.htm

Domestic disputes are disputes
between husbands and wives, spouses
living common-law, boyfriends and
girlfriends and same sex partners.

Figure 10.12
Emergency Department Visits for Assault by Age Group and Sex,
Peel, 2006
Number of visits per 100,000 population
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DENTAL HEALTH
Oral health plays an important role in general
health and quality of life. Oral disease causes
pain and suffering that can undermine
psychological and social well-being. Although
dental caries are common, they are getting less
prevalent over time.1 While overall oral health
status is getting better, poor dental health
outcomes remain in some groups.2

In Peel in 2002, 32% of mothers said that their
children had taken a bottle to bed at some point
in their lives. The proportion of mothers
reporting that their children had ever taken a
bottle to bed decreased the older the mother, the
higher the mother’s education and the higher the
household income. Single mothers and mothers
who were new immigrants were more likely to
report that their children had taken a bottle to
bed.B

Use of Bottles in Bed
Babies and young children should not be given
bottles in bed; if bottles must be given, plain
water should be provided.3 Prolonged exposure of
the teeth to the sugars found in baby formula,
milk and juice can cause dental caries.4

Dental caries – still common

Dental caries, also referred to as tooth decay or
cavities, is a disease in which bacterial byproducts dissolve the hard tooth surfaces.
Although dental caries are largely preventable, it
remains one of the most common dental diseases
among children aged five to 17 years.5
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Urgent Dental Conditions

In Peel, 34% of school-aged children surveyed
between 2003 and 2005 had experienced dental
caries. The proportion of children with dental
caries was highest among seven year olds and
nine year olds (Figure 11.1).

Urgent Need of Dental Treatment
There is a set of criteria recognized by
the Ministry of Health and Long-Term
Care for untreated dental conditions
which if left untreated would constitute neglect or abuse. Examples of
oral conditions recognized as urgent
include: pain, infection, haemorrhage,
trauma, caries and periodontal
disease.

In Peel between 2003 and 2005, only 6% of
children aged five years had all caries treated
with fillings. This proportion increased with age.
In contrast, the proportion with untreated dental
caries decreased with age. This suggests that
there was a delay in seeking care among younger
children (Figure 11.2 on next page).
Between 2003 and 2005, dental calculus or tartar
(hard deposits on the teeth above and/or below
the gum line) was present in 10% of Peel
children.M This condition is typically more
prevalent among older age groups.

In Peel, 11% of school-aged children were
identified as being in urgent need of dental
treatment. Urgent dental needs are highest among
five and seven year olds (Table 11.1 on next page).

Figure 11.1
Proportion of Children with Dental Caries by Age,
Peel, 2003/2004 and 2004/2005 Combined
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Source: Dental Indices Survey 2003/2004, 2004/2005, Peel Public Health
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Figure 11.2
Dental Caries Treatment by Age,
Peel, 2003/2004 and 2004/2005 Combined
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Table 11.1
Per Cent of Children Who Require Urgent Treatment by Age,
Peel, 2003/2004 and 2004/2005 Combined

Age

Per Cent Needing Urgent Treatment

5

18.7

7

18.4

9

13.1

11

4.6

13

3.5

Notes: Data for JK/SK, grade 6 and grade 8 collected in 2003/2004; data for JS/SK, grade 2 and grade 4 collected in 2004/2005
Source: Dental Indices Survey 2003/2004 and 2004/2005 Combined, Peel Public Health

Seventy per cent of Peel residents visited a
dentist in the past year

Regular visits to dental care providers
support prevention and early identification
of dental diseases.

In 2002, 90% of Peel mothers of children (with
teeth) aged 0 to 2 years reported having a family
dentist, but only 9% took their youngest child
to see a dentist. Most mothers (93%) who took
their children to dental appointments did not
report any problems in getting their children to
the appointment.B
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oral health is to improve.5 Compared to
Canadian-born students, recent immigrant
students have poorer oral hygiene, more
gingivitis involving bleeding, more dental caries
and less access to dental services.5

In 2005, 70% of Peel residents visited a dentist in
the past year.C In both Peel and Ontario, residents
aged 12 to 19 years were more likely than those
in older age groups to report having last visited a
dentist in the past year. Residents aged 65 years
and older were least likely to report having last
visited a dentist in the past year (Figure 11.3).
A person’s access to dental care can be
dependent on the ability to pay for dental
services through dental insurance. In 2005, 69%
of Peel residents and 68% of Ontario residents
reported having dental insurance, whether
private, government or employer funded.
However, only 31% of Peel seniors and 36% of
Ontario seniors reported having dental
insurance.C
Oral Health and Immigrants
Compared to native-born Canadians, recent
immigrants are more likely to suffer from oral
health problems and have oral treatment needs,
but are less likely to use dental care services.6,7,8
Several small Canadian surveys have confirmed
that school-age children are more likely to suffer
from oral disease and less likely to have access to
dental health services.9,10,11 The longer that
immigrants live in Canada, the more likely their
Figure 11.3
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MENTAL HEALTH
Mental health problems are a significant cause of
ill health and disability. They also are responsible
for a substantial portion of the use of health care
services. Unfortunately, the data available on
mental health problems are poor in quality,
with definitions and classifications that often
vary and diagnoses that tend to be subjective.
As well, much of the data are derived from
self-reported surveys. Due to the persistent
stigma associated with mental illness, these
data are not always reliable.

Three quarters of Peel residents report very good
or excellent mental health

In 2005, three-quarters of Peel and Ontario
residents reported that their mental health was
very good or excellent.C People with the lowest
levels of household income reported poorer
mental health than those with higher income
levels (Figure 12.1 on next page). Similarly, those
with the lowest levels of education reported
poorer mental health than those with higher
education levels.
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Figure 12.1
Self-Reported Mental Health Status† by Income,
Peel and Ontario, 2005
Per cent of population aged 12 years and older
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Like adults, children and youth can experience
mental health issues that interfere with their
thinking, mood and behaviour. Mental health
issues affecting children and youth range from
bullying and stress over school, to psychiatric
illnesses such as schizophrenia and bipolar
disorder. Mental health distress and illness can
limit a young person’s present and future ability
to be productive in society.1,2

?
• Eighteen per cent of adolescents
aged 15 to 24 years report having a
mental illness2
• Among children and youth, 6.5%
of individuals report suffering from
anxiety, making it the most common
mental health problem in this
age group2
• People under 20 years of age have
the highest rate of depression
symptoms2
• Adolescence and early adulthood
are the most common times for
the onset of schizophrenia, bipolar
disorder and eating disorders3,4
• About one out of every 165 people
suffers from autism spectrum
disorder (ASD). In Ontario, about
70,000 people have ASD5
• Attention-Deficit/Hyperactivity
Disorder (ADHD) affects 5% to 12%
of school-aged children6,7
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In Peel, female students in grades 7 to 12 are
more likely than their male counterparts to report
psychological distress symptoms (Figure 12.2).

Nearly one in three students in Peel
have been bullied

Exact figures are not known, but it is believed
that between 0.5% to 1% of teens and young
adults have anorexia nervosa, and between 1% to
3% of young people have bulimia nervosa.7

Almost a third of Peel students (31%) reported
they had been bullied at school in the past year.
Students in grades 7 and 8 (39% in each grade)
were more likely than students in grade 12 (19%)
to have reported they had been bullied at least
once in the past year. Males and females reported

Figure 12.2
Proportion of Students from Grades 7 to 12 Reporting Psychological
Distress Symptoms Over the Past Few Weeks, by Sex, Peel, 2004
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Figure 12.3
Type of Bullying in School by Sex,
Peel, 2004
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Table 12.1
Estimated Prevalence of Self-Reported Mental Health Disorders
Peel, 2006
Canadian
prevalence rate
per 100

Estimated number of Peel residents
aged 15 years and older with disorder†

Major depression

4.5

41,100

Bipolar disorder

0.8

7,300

Panic disorder

1.6

14,600

Agoraphobia

0.7

6,400

Social phobia

3.0

27,400

Mental health disorder
Mood Disorder

Anxiety

†Estimated number derived by applying Canadian prevalence rate to Peel data from 2006 Census, Statistics Canada
Source: Canadian Community Health Survey 2002, Statistics Canada, Mental Health and Well-being

experiencing different types of bullying in school
(Figure 12.3 on previous page).

DEPRESSION
About 11% of Ontario adults will experience a
major depression at some time in their livesC

Mental health issues in adults are the largest
contributor to absenteeism and loss of
productivity in the workplace

In 2007, 72% of short-term disability claims and
82% of long-term disability claims to insurers
were related to mental illness.8

A diagnosis of major depressive disorder is given when a patient has one
or more major depressive episodes.
A major depressive episode is defined
as at least two weeks of depressed
mood and/or loss of interest in usual
activities, plus at least four additional
symptoms of depression.

As mentioned previously, estimating the
prevalence of mental illness and disorders in
adults is challenging. Determining the number
of persons with a mental illness such as in
Table 12.1 above is likely an underestimate
of the true amount.

In 2002 in Ontario, major depression was the
most common type of mental disorder reported
among adults during a 12-month period. Females
were more likely than males to report major
depression. Data for Peel were not available due
to small sample size.C
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Adults aged 65 years and older were less likely
than other age groups to report major depression
(Figure 12.4).C

People living in households with lower income
were more likely to report major depression
(Figure 12.5).

Figure 12.4
Prevalence of Major Depression† by Age Group,
Ontario, 2002
Per cent of population aged 15 years and older
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Figure 12.5
Prevalence of Major Depression† by Income,
Ontario, 2002
Per cent of population aged 15 years and older
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BIPOLAR DISORDER
One per cent of the Canadian population will
experience bipolar disorder at some
time in their lives

A diagnosis of bipolar disorder
requires at least one manic or mixed
episode (mania and depression) with
or without a history of major
depression.

In Canada, after accounting for those who do not
seek help for bipolar disorder, it is estimated that
1% of the Canadian population will experience
bipolar disorder at some point in their lives.9

DEMENTIA
The number of people with dementia will increase

The dementias are a group of diseases
characterized by a progressive decline of mental
functions. Alzheimer’s disease is the most
common form of dementia.11
In 2006 in Peel, the prevalence of dementia by
age group increased from 2% among residents
aged between 65 and 74 years to 35% among
those aged 85 years and older.
Prevalence estimates for Peel indicate that the
number of people with dementia will increase
from 8,600 in 2006 to 15,000 in 2016, a rise
of 74%. By 2031, the number of people with
dementia is projected to exceed 29,000. This
increase is due to population aging and does
not represent a growing risk for individuals.11

SCHIZOPHRENIA
One out of every 12 hospital beds is occupied by
a person suffering from schizophrenia

Schizophrenia is a complex brain disorder
characterized by delusions, hallucinations, social
withdrawal and thought disorders. These
symptoms often develop slowly between the ages
of 16 and 30 years. About 1% of the population
will have this disease at one point in their lives.4
In Peel between 1997 and 2005, the annual
hospitalization rate for schizophrenia among
males was between 44 to 64 per 100,000, about
double the rate for females. The age-specific
rate was highest for people aged 20 to 44 years.
In Canada, one out of every 12 hospital beds
is occupied by a person suffering from schizophrenia.10 In 2005, schizophrenia accounted for
the highest average length of stay in Ontario
hospitals (45 days) and one of the highest average
lengths of stay in Peel hospitals (23 days).
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Over the last 50 years, the incidence of infectious
diseases, and the deaths that result from them,
have fallen dramatically. Successful vaccination
programs have almost eradicated diseases such as
tetanus and diphtheria and substantially
decreased the burden of illness associated with
diseases such as measles, Haemophilus influenza
type b (Hib), and pertussis.

Did You Know

Chronic disease  Infectious cause?
Driven in part by the aging of the
population, Canadian health care
is putting increased emphasis on
treating and preventing chronic illness.
Although many chronic diseases are
the result of lifestyle factors, new
research also suggests that some
chronic diseases might be caused
by infections. The list of chronic
diseases suspected of having
infectious causes includes:

Thirty years ago, we began to see complacency
about infectious diseases: people no longer
considered them to be a serious threat. Since
then, however, many new infectious diseases
have emerged, and others thought to be almost
eliminated have resurfaced. With modern
patterns of travel and trade, infections can be a
serious problem, and outbreaks of food-borne
and waterborne diseases still occur. Continued
vigilance and careful attention to basic practices
such as surveillance of diseases, safe sex, hand
washing and infection control in hospitals are
necessary now more than ever.
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Chronic disease
Liver cancer,
chronic hepatitis

Infectious organism
Hepatitis B and C virus

Cancer of cervix

Human papilloma virus
(HPV)

Hodgkin’s disease

Epstein-Barr virus (EBV)

Anemia, Arthritis

Parvovirus B19

Peptic ulcer
disease, stomach
cancer

Helicobacter Pylori

Creutzfeldt-Jacob
disease

Prions
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VACCINE-PREVENTABLE DISEASES
Immunization is one of the most effective tools
public health organizations have at their disposal.
Every year around the world, immunizations save
countless lives, avert disability and help reduce
costs related to medical care.
Vaccine preventable diseases such as mumps,
measles, polio and rubella have historically been
a key focus of public health practice. With the
widespread introduction of immunization, the
incidence of vaccine-preventable diseases has
declined substantially (Table 13.1).

Despite the success of vaccines in controlling the
transmission of vaccine-preventable diseases,
public health officials must:
• Continue to develop and refine their
understanding on how long vaccines provide
protection
• Maintain high levels of coverage rates in the
population
• Ensure the public appreciates the importance of
the coverage rates in the population (herd
immunity)
• Make certain that newcomers to Canada are
vaccinated

Table 13.1
Vaccine Preventable Diseases: Then and Now

Canada – Pre-vaccine Era:

Canada:
2000–2004†

Disease

Time
Period

Number
of Cases

Number of
Cases

Per cent
Change

Measles

1950–1954

61,370†

199

99%

In 1995, prior to the
two dose vaccine
campaign, there
were 441 cases of
measles reported.
One case of
measles, related to
a provincial
outbreak, was
reported in Peel in
2008.

Mumps

1950–1954

43,671†

202

99%

There have been
no cases of mumps
in Peel since 2005.

Rubella

1950–1954

37,917†

29

99%

There have been
no cases of rubella
in Peel since 2005.

Polio

1950–1954

1,584†

0

100%

Canada was
certiﬁed polio-free
in 1994; Peel has
not seen a case of
wild poliovirus
since the 1970s.

Invasive
Haemophilus
influenzae
type B (Hib)
in children
< 5 years

1986–1990

526††

17

97%

Between 1996
and 2008, there
were four cases of
Hib in Peel; the
last Hib case was
reported in 2008.

Peel

†Maximum number of cases reported annually during this time period.
††Peak annual cases between 1986-1990. National reporting of invasive Hib disease began in 1986.
Sources: Canadian data from Canadian Immunization Guide, Seventh Edition – 2006. Comparison of Effects of Diseases and Vaccines.
Peel data from the integrated Public Health System (iPHIS), Peel Public Health, as of August 15, 2008
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A number of recent outbreaks of vaccinepreventable diseases highlight the importance of
maintaining appropriate levels of immunization
coverage.
In spring 2008, a measles outbreak was reported
in Ontario, resulting in 45 confirmed cases. The
majority of the cases were among people who
had never been immunized for measles or who
had received only one dose of the measles
vaccine. Peel had one confirmed case of measles.
In February 2007, a mumps outbreak started in
Nova Scotia and led to 1,284 confirmed cases in
10 of Canada’s provinces and territories. Most of
the cases (777) were reported in Nova Scotia, but
48 cases were discovered in Ontario, likely due to
travel by infected students. Most of the cases
were among people aged 20 to 29 years;
primarily university students. More than 90% of
the infected individuals had received either one
dose or no doses of mumps-containing vaccine.
In 2008, there were two more outbreaks in
British Columbia and Ontario, again within
unimmunized populations.1
In 2005, an outbreak of rubella was reported in
southwest Ontario, resulting in 214 cases. Most
of those infected had declined rubella vaccination
because of religious beliefs. The infection was
likely introduced by members of a community in
the Netherlands with close ties to the community
where the outbreak occurred.2

In Ontario the vaccine for influenza is now
provided free to all Ontario residents aged six
months and older. Since the introduction of the
program, influenza-related hospital admissions
and deaths have decreased in comparison to other
Canadian regions without a universal program.3
In 2005, 36% of Peel residents and 43% of
Ontario residents reported that they had received
an influenza vaccination in the past year.C
In Peel in 2007/2008, 34% of hospital staff
received the influenza vaccine. In long-term
care homes, 91% of residents and 71% of staff
were immunized.
Pandemic Influenza – Be Prepared

An influenza pandemic occurs when a new strain
of influenza virus spreads quickly worldwide,
infecting a large proportion of the population.
Just as we do not know when the next pandemic
will strike, we cannot predict how severe it will
be. The severity will depend on the nature of the
influenza strain, how easily the strain spreads,
which groups of people are affected and how
effectively we respond. Peel Public Health has
played a lead role in co-ordinating the pandemic
planning efforts of health care organizations in
Peel region.

!
In Peel, influenza immunization rates
were lowest among residents aged
18 to 44 years.C This age group tends
to be responsible for caring for both
young children and elderly parents.
To ensure the vulnerable people they
interact with are protected, it is
important that the immunization
rate for people in this age group
remains high.

Only about one third of Peel residents
receive the influenza vaccine

Another vaccine-preventable disease of great
concern for public health is influenza, or “the
flu.” Influenza is a highly infectious respiratory
disease. Compared to the common cold,
influenza is much more severe and can lead to
serious complications such as pneumonia,
particularly among older people and infants
under the age of one year.

124

chapter 13 • infectious disease

?
Immunization is the primary means of
preventing influenza infection. Peel
Public Health provides vaccinations
at annual community flu clinics and
distributes vaccine across the region
to physicians, pharmacists, hospitals,
long-term care homes, nursing agencies
and workplaces.

Adult boosters are required for
some vaccines to “boost” the level of
protection a vaccine provides, since
protection can weaken over time. As
well, some people might benefit from
additional vaccines, depending on
factors such as occupation, travel,
environment, lifestyle, age and underlying medical conditions.

Immunization
Universal or routine immunization programs aim
to protect a large proportion of the population,
thereby reducing the spread of infection and
incidence of disease. This goal is accomplished
by providing publicly funded vaccine to eligible
provincial residents through health care
professionals and centres. With high vaccine
coverage rates, herd immunity is achieved,
resulting in more effective protection of the small
proportion of individuals unable to receive
vaccination due to medical, religious or
philosophical reasons.

International travellers might encounter diseases
that put their health at risk. Vaccines can help
protect against some of these diseases. Travellers
should consult with their local travel health clinic
well in advance of departure to learn about the
health conditions in the places they are visiting
and ways to prevent becoming ill.

More information about child, adult
and travel immunization is available at
www.immunizepeel.ca

Complications of disease are sometimes more
serious in adults. Adults should ensure they are
immunized with all routine vaccines. Many of
these vaccines are publicly funded and can be
given by a family physician.
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SEXUALLY TRANSMITTED AND
BLOOD-BORNE INFECTIONS
This chapter provides details about common
sexually transmitted infections (STIs) and
diseases transmitted through blood and body
fluids. Potential modes of transmission of these
diseases include the following: sexual activity;
the sharing of contaminated needles or other
injecting materials; blood, tissue or organ
transfusions or transplantations; tattooing and
body piercing; transmission between patients or
between patient and health care provider; and
transmission before, during and after birth from
a mother to her infant (Table 13.2).
Sexually transmitted infections continue to
present a challenge

Many people infected with chlamydia and
gonorrhea have no signs or symptoms of their
infection. If left untreated in females, chlamydia
and gonorrhea can lead to pelvic inflammatory
disease, which can result in tubal pregnancies
and infertility.

!
In Peel, the incidence rate of
chlamydia has increased over the last
10 years and is highest amongst
female teens and young adults.

Syphilis is a sexually transmitted disease caused
by Treponema pallidum. End-stage (or tertiary)
syphilis can severely damage the heart, blood
vessels, nervous system, liver and eyes, and
sometimes results in death.
Sexually transmitted infections continue to
present a challenge. The recent increases in
the incidence of syphilis in some Canadian communities have originated from syphilis outbreaks
among the population of men who have sex with
men.4 The high rates of chlamydia and gonorrhea
in the age groupings 10 to 19 years and 20 to
29 years are especially concerning because
pre-existing STIs increase the transmission risk
of human immunodeficiency virus (HIV).

Table 13.2
Modes of Transmission by Disease

Disease

Sexual Transmission

Chlamydia
Gonorrhea
Syphilis
HIV/AIDS
Hepatitis B
Hepatitis C

(rare)
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overall since the early 1990s, they have remained
stable in recent years (Figure 13.1). Incidence
rates of chlamydia and gonorrhea are highest
among teens and young adults (Figure 13.2).

In Peel between 1990 and 2006 the incidence of
chlamydia increased by about 86%. Part of the
increase was due to improved detection methods
and case finding by physicians. Although Peel’s
incidence rates for gonorrhea have declined
Figure 13.1

Incidence of Selected Sexually Transmitted Infections,
Peel, 1990–2006
Age-standardized number of cases per 100,000† in logarithmic scale
1,000

100

10

1

0
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Year
Chlamydia

Gonorrhea

HIV/AIDS

Syphilis

†Crude rate per 100,000 presented for HIV/AIDS.
Sources: Integrated Public Health Information System (iPHIS), Peel Public Health, as of 12/05/2007
HIV/AIDS data as of 06/05/2007.
Population estimates 1985-2005 and projections 2006-2031, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care.

Figure 13.2
Incidence of Selected Sexually Transmitted Infections by Age Group and Sex,
Peel, 1997–2006 Combined
Age Group (years)
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Combined annual number of cases per 100,000 males/females
Sources: Integrated Public Health Information System (iPHIS), Peel Public Health, as of 12/05/2007. HIV/AIDS data as of 06/05/2007.
Population estimates 1985-2005 and projections 2006-2031, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care.
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HIV/AIDS
The human immunodeficiency virus (HIV)
attacks the immune system, predisposing an
individual to a variety of opportunistic infections.
Acquired immunodeficiency syndrome (AIDS) is
the advanced form of HIV infection.
In Peel and Ontario, the incidence of HIV peaked
in the early 1990s and rates have remained stable
since 2003. The number of AIDS cases and
deaths has declined in the past 20 years. This
decline was most marked following the
introduction of anti-retroviral therapy in 1996
(Figure 13.3). Across most age groups, the
incidence rates of HIV and AIDS were higher
among males than females. The highest rate was
among males aged 30 to 39 years.

Between 1997 and 2006 in Peel, heterosexual
transmission and origin from an HIV-endemic
country became increasingly important risk
factors for HIV/AIDS. In Peel and Ontario, the
proportion of HIV/AIDS cases attributed to men
having sex with other men has decreased over
time.
During the last 20 years, the proportion of
HIV/AIDS cases reporting origin from an HIVendemic country has risen about nine-fold in
Ontario and 14-fold in Peel. Given Peel’s
demographic profile and projected immigration
patterns, this trend is likely to continue into the
foreseeable future (Figure 13.4 on next page).

!
The incidence of HIV and AIDS in Peel
has been consistently lower than that
in Ontario.

Figure 13.3
Incidence of HIV Cases, AIDS Cases and Deaths,
Peel, 1986–2006
Number of cases or deaths per 100,000†
7
Introduction of antiretroviral
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†HIV and AIDS cases are crude rates per 100,000. Death rates are age-standardized rates per 100,000.
Sources: HIV and AIDS incidence data from Integrated Public Health Information System (iPHIS), Peel Public Health, as of 06/05/2007.
AIDS death data from Ontario Mortality Database 1986-2003, HELPS (Health Planning System), Ontario Ministry of Health Promotion.
Population estimates 1985-2005 and projections 2006-2031, Provincial Health Planning Database (PHPDB),
Ontario Ministry of Health and Long-Term Care.
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Figure 13.4
Shifting Risk Factors for HIV/AIDS,
Peel, 1985–1996 and 1997–2006
Risk Factor
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† MSM excludes MSM-IDU
Source: Integrated Public Health Information System (iPHIS), Peel Public Health, as of 06/26/2007.

BLOOD-BORNE INFECTIONS

?
The incidence of blood-borne
infections has declined due to:
• Better blood screening within the
health care system
• Improvements in sharps management
in health care institutions (including
prevention of needle-stick injuries)
• The availability of needle-exchange
programs
• Introduction of a publicly-funded
hepatitis B vaccine program
• Improvements in the use of personal
protective equipment (such as
gowns, gloves and masks) in health
care settings to minimize risk of
exposure to blood and other
body fluids
• Routine hepatitis B screening as
part of prenatal care

Hepatitis B
Hepatitis B is a chronic, transmissible and
preventable disease caused by the hepatitis B
virus (HBV), a sexually transmitted blood-borne
virus. The disease results in a wide spectrum of
health problems, ranging from no symptoms to
severe acute liver disease and long-term
complications such as cirrhosis and liver cancer.
In Peel and Ontario, the incidence of hepatitis B
has declined since the early 1990s (Figure 13.5).
In Ontario, hepatitis B vaccine is offered free of
charge to all grade 7 students as well as those
deemed to be at risk. Those considered at risk
include household contacts of hepatitis B
carriers, newborns of hepatitis B carrier mothers,
people with acute or chronic liver disease and
people who have had multiple sexual partners in
their lifetime.
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Figure 13.5
Incidence of Hepatitis B,
Peel and Ontario, 1990–2006
Age-standardized number of cases per 100,000
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Sources: Peel incidence data from Integrated Public Health Information System (iPHIS), Peel Public Health, as of 12/05/2007.
Ontario data from iPHIS, Ontario Ministry of Health and Long-Term Care, June 2008. Please note that data for 2005 and 2006 are
preliminary and are therefore subject to change.
Population estimates 1985-2005 and projections 2006-2031, Provincial Health Planning Database (PHPDB),
Ontario Ministry of Health and Long-Term Care.

Hepatitis C

TUBERCULOSIS

Hepatitis C is caused by the hepatitis C virus
(HCV), a blood-borne virus that attacks the liver.
The symptoms and complications of hepatitis C
are similar to those for hepatitis B but tend to be
milder. Most people diagnosed with hepatitis C
are chronically infected. The majority of acute
hepatitis C infections are due to injection drug
use, although some individuals acquired their
infections through blood transfusions before
routine screening of blood was implemented
in 1989.

Tuberculosis (TB) is one of the most common
human infections in the world, having infected
approximately one third of the world’s
population.5 While active tuberculosis most
frequently manifests clinically as pulmonary TB,
the disease can affect any organ or tissue.

In Peel and Ontario, the incidence rates of
hepatitis C declined steadily between 1995 and
2006 (Figure 13.6 on next page). Nonetheless,
the number of prevalent cases of hepatitis C
remains high. The incidence rates of hepatitis C
were highest among those aged 30 years and older.

Mycobacterium tuberculosis is the bacterium
which causes tuberculosis. These bacteria are
transmitted through the air when someone with
active TB disease of the lungs or airways exhales.
Infection occurs when an individual inhales these
bacteria. This usually requires frequent and/or
prolonged exposure to someone with active TB.
As the natural history of pulmonary TB is
understood today, approximately 70% of persons
exposed to TB bacteria do not get infected while
30% develop infection. Among those infected,
only about 10% progress to active TB disease,
usually within two years. In the remaining 90% of
those who are infected, the infection is contained
in an inactive form by the immune system, a
condition termed latent TB infection (LTBI).6
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Figure 13.6
Incidence of Hepatitis C,
Peel and Ontario, 1995–2006
Age-standardized number of cases per 100,000
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Sources: Peel incidence data from Integrated Public Health Information System (iPHIS), Peel Public Health, as of 12/05/2007.
Ontario data from iPHIS, Ontario Ministry of Health and Long-Term Care, June 2008. Please note that data for 2005 and 2006 are
preliminary and are therefore subject to change.
Population estimates 1985-2005 and projections 2006-2031, Provincial Health Planning Database (PHPDB),
Ontario Ministry of Health and Long-Term Care.

LTBI can become active TB disease if the
immune system becomes weakened by factors
such as illness, the use of immunosuppressive
medications, poor nutritional status or stress. The
risk of developing TB disease is highest in the
first two years after being infected. Those who
have active TB disease are symptomatic and, if
the disease affects the lungs or airways, it is
transmissible to others.
The risk of progressing from TB infection to
active TB disease can be greatly reduced through
the prophylactic use of antibiotics, usually for a
period of six to 12 months. Active TB disease is
also treated with antibiotics.
Drug resistant Tuberculosis

Drug-resistant tuberculosis refers to
tuberculosis bacteria that do not
respond to the standard medications
used to treat TB.

Multi drug-resistant TB or MDR-TB refers to TB
that is resistant to isoniazid and rifampin, the two
most important “first-line” antibiotics.
Extensively drug-resistant TB (XDR-TB) can
develop when MDR-TB becomes resistant to
second-line drugs. Appropriate treatment for a
person with MDR-TB or XDR-TB disease
requires the use of complex medication regimes
for an extended period of time. These complex
treatments tend to have more side effects and are
not as effective as the first-line drugs.
Drug-resistant TB has become a significant
challenge worldwide and can be very expensive
to treat: a regular case of TB can cost up to
$47,000 to treat in Canada7, compared to the
costs of about $500,000 for a case of MDR-TB.8
The incidence of drug-resistant TB has doubled
in Canada since 1996.8 In Canada, it is estimated
that between 1 and 2% of TB cases are multidrug
resistant, with the majority of these cases (60%)
in Ontario. To date, there have been only two
recorded cases of XDR-TB in Canada: one
diagnosed in 2003 and the second, in 2006.9

Drug-resistant TB may be acquired from another
person or develop from regular TB if the
treatment regime is not followed.
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2007 (Figure 13.7). To a large extent, this high
incidence rate is a reflection of the influx of large
numbers of immigrants to Peel region from
countries with high incidence rates of TB.
Among Peel cases of active TB disease between
2002 and 2006, approximately 95% were
foreign-born, with the vast majority reporting
India, the Philippines, Pakistan or Vietnam as
their country of birth (Figure 13.8 on next page).

?
The role of public health in
Tuberculosis Control and Prevention
Public health workers play an important
role in controlling the spread of
tuberculosis. For people with active
TB disease, public health provides
support and assistance with prescribed
medications and monitoring for
potential medication side effects.

With continued migration from TB endemic
countries into the region of Peel, it is expected
that demands on local TB control and prevention
services will continue into the foreseeable future.

Public health workers also undertake
contact tracing to try to identify
people who may have been exposed
to persons with active TB disease. This
allows exposed individuals the opportunity to undergo medical assessment
for TB infection, and where necessary,
treatment to prevent the likelihood of
progression from infection to disease.

An increasing number of people with active
TB disease are living in multi-family homes.
This has increased the complexity and the time
required to conduct contact investigations. In
addition, a growing number of TB cases that are
co-infected with other diseases, like HIV has
increased. The presence of co-infections changes
the course of tuberculosis, rendering treatment
more difficult and increasing the chances for the
development of drug-resistant TB.

Peel has higher rates of tuberculosis than Ontario

The incidence of tuberculosis has been higher in
Peel compared to Ontario between 1990 and
Figure 13.7
Incidence of Tuberculosis,
Peel and Ontario, 1990–2007
Age-standardized number of cases per 100,000
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Sources: Peel data from Integrated Public Health Information System (iPHIS), Peel Public Health, as of 09/09/2008.
Ontario data from iPHIS, Ontario Ministry of Health and Long-Term Care, June 2008. Please note that data from 2005 to 2007 are
preliminary and are therefore subject to change.
Population estimates 1985-2005 and projections 2006-2031, Provincial Health Planning Database (PHPDB),
Ontario Ministry of Health and Long-Term Care.
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Figure 13.8
Proportion of Active Tuberculosis Cases by Country of Birth,
Peel, 2002–2006 Combined
Country of Birth
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Sources: Integrated Public Health Information System (iPHIS) ,as of 09/09/2008, Historical Peel data from RDIS, as of 31/07/2006

ENTERIC ILLNESS
Enteric illnesses are infections of the digestive
system. Infected individuals frequently have
symptoms such as diarrhea, vomiting, fever and
abdominal pain, but enteric illness can also be
asymptomatic. Causes of enteric illness include
consumption of contaminated food or water and
contact with animals or people who are infected.
Enteric disease is currently as well as historically
under-reported. Many people let the symptoms
run their course without seeing a physician, and
physicians may not collect diagnostic samples
when seeing patients with enteric symptoms.

!

While in Canada steps have been taken to
significantly reduce the risk of exposure to once
common enteric illnesses such as typhoid fever
and cholera, such illnesses are endemic in many
developing areas of the world and therefore can
be easily transported into Canada through travel
or immigration.11, 12
In Peel and Ontario between 1991 and 2006,
there was a decrease in the combined reported
incidence of 10 enteric diseases (amebiasis,
campylobacteriosis, cyclosporiasis, giardiasis,
hepatitis A, paratyphoid fever, salmonellosis,
shigellosis, typhoid fever, and yersiniosis). In
recent years, however, the rates have remained
relatively stable.

It has been estimated that only one
out of every 313 cases of enteric
illnesses are reported to a health unit.
Thus, in 2006, there would have been
an estimated 369,600 cases in Peel
region if all cases were reported.10
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While some cases of food-borne enteric disease
are associated with eating at food premises, the
majority of food-borne illnesses result from eating foods prepared in private homes.

More cases are reported during the summer
months, with small increases between January
and March. The summer increase might be
associated with seasonal outdoor activities such
as camping that make hygienic food handling a
challenge. The winter increase might be
associated with holiday travel to sunny
destinations that are more likely to have
contaminated water sources and, perhaps, less
rigorous food-safety practices (Figure 13.9).

?
Food and Water Safety Tips
• Food handler hygiene: Food
handlers should always wash their
hands (for at least 20 seconds) with
soap and water before handling food
and anytime after contamination
may have occurred
• Temperature control: Keep hot
foods hot (60°C or higher) and cold
foods cold (4°C or colder)
• Cook meats to the proper internal
temperatures
• Separate raw meat from cooked
and ready to eat foods
• Clean and sanitize kitchen equipment
and food contact surfaces
• Regularly test water, if it is from
a private source

Peel Public Health closely monitors food
handling in many food premises through regular
inspections. A food premise is a place where
food is manufactured, processed, prepared, stored,
handled, displayed, distributed, transported, sold
or offered for sale.

The Peel Public Health food inspection
disclosure program requires inspected
food premises to post a summary
inspection report at their main
entrance. All food safety inspections
are also posted on the internet at
www.foodcheckpeel.ca.

Figure 13.9
Number of Selected Enteric† Diseases by Month,
Peel, 2006
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Source: Integrated Public Health Information System (iPHIS), Peel Public Health, as of 12/05/2007.
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The following examples of food-borne illnesses
demonstrate the importance of food safety and its
link to public health.
Listeriosis (Listeria monocytogenes
infections)
Listeria monocytogenes is a bacterium that is
commonly found in soil, vegetation, water,
sewage and the feces of animals and humans. It
can cause a foodborne illness called listeriosis,
that usually presents as a self-limited syndrome
with malaise, fever, and diarrhea. In a minority of
cases, particularly in the immunocompromised,
newborns, the elderly and pregnant women, more
serious illness such as meningitis and septicaemia
can occur.

syndrome (HUS). Many will require renal
dialysis,14 and between three and five per cent
will die from complications. The dangers of this
organism became apparent in May 2000 when
the Town of Walkerton’s drinking water system
became contaminated with VTEC. Seven people
died and more than 2,300 became ill.15
The incidence of VTEC declined in Peel and
Ontario between 1991 and 2006. The spike in
the Ontario incidence rate in 2000 is due to the
VTEC outbreak in Walkerton (Figure 13.10 on
next page).

?
Chemicals in Consumer Products –
Bisphenol A

Listeria can be found in unpasteurized dairy
products, raw vegetables and uncooked meats.
Certain foods can also be contaminated after
processing, such as hot dogs, cold cuts and deli
meats. Unlike most other harmful bacteria,
Listeria can survive and multiply in foods
stored in a refrigerator.

Bisphenol A (BPA) is widely used to
make hard, shatterproof, clear plastic
commonly known as polycarbonate.
BPA is also found in epoxy resins such
as those used in the lining of food
cans. BPA can leach from plastic over
time and under certain conditions,
including when exposed to heat.

In 2008, Canada experienced an outbreak of
listeriosis that was traced to a meat processing
plant in Toronto. Processing equipment at the
plant was found to be contaminated with Listeria
monocytogenes, resulting in a nationwide recall
of meat products produced at the plant.13

While the levels of BPA leaching from
food and beverage containers are
low, laboratory research in animals is
raising questions about BPA’s safety,
particularly for newborns and children
younger than 18 months. The studies
indicate that BPA exposure may
interfere with the endocrine (hormonal)
system, and there is concern about
potential neural and behavioural
effects.

Verotoxin-producing Escherichia coli (VTEC)
VTEC is usually linked to the consumption
of undercooked, contaminated ground meat.
Infection can also occur through the ingestion
of unpasteurized milk and juices, contact with
animals at farms or petting zoos, and from
drinking or swimming in water contaminated
with sewage.

The main exposure for newborns and
infants is from polycarbonate baby
bottles, when these bottles are heated
to high temperatures, and from cans
of infant formula, as a result of BPA
migrating into the food.

While most strains of E. coli are harmless,
verotoxin-producing E. coli (VTEC) is a
pathogen of special concern because of its
significant health impacts. Up to 10% of those
infected will suffer from hemolytic uremic
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Figure 13.10
Incidence of Verotoxin-Producing Escherichia coli (VTEC),
Peel and Ontario, 1991–2006
Age-standardized number of cases per 100,000
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Sources: Peel incidence data from Integrated Public Health Information System (iPHIS), Peel Public Health, as of 12/05/2007.
Ontario data from iPHIS, Ontario Ministry of Health and Long-Term Care, June 2008. Please note that data for 2005 and 2006 are
preliminary and are therefore subject to change.
Population estimates 1985-2005 and projections 2006-2031, Provincial Health Planning Database (PHPDB),
Ontario Ministry of Health and Long-Term Care.
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HEALTHCARE-ASSOCIATED
INFECTIONS
Healthcare-associated infections (HCAI)
are infections acquired in hospitals, in other
healthcare settings (including long term care)
or as a result of healthcare interventions. Each
year, approximately 250,000 Canadians who are
admitted to hospital will acquire a healthcareassociated infection. It is estimated that
healthcare-associated infections kill between
8,000 to 12,000 Canadians every year.16
Many HCAI are caused by antimicrobial resistant
organisms (AROs), which cannot be treated with
common antibiotics. HCAIs are a threat to public
health as they can lead to prolonged treatment
and hospitalization and increased health care
costs. In fact, a severe HCAI can increase the
cost of treatment by anywhere from $12,000 to
$35,000 per patient.16

Reasons for antimicrobial resistance:
• Using antibiotics when they are not
needed
• Failure to complete the full course
of prescribed antibiotics
• Misuse and overuse of antibiotics in
livestock and agriculture

Methicillin-resistant staphylococcus aureus
(MRSA)
Staphylococcus aureus is a bacterium that is
commonly found on the skin or in the nose of
healthy individuals. MRSA, or methicillin
resistant staphylococcus aureus refers to a
subgroup of these bacteria that are resistant to
beta-lactam antibiotics, such as methicillin.
MRSA infections occur most frequently among
patients who undergo invasive medical
procedures or who are immunocompromised and
are being treated in hospitals and other healthcare
settings, such as nursing homes and dialysis
136

chapter 13 • infectious disease

The first VRE outbreak in Canada occurred
in 1996.8 VRE hospitalization rates have also
increased over time with Canadian rates
increasing from 0.37 cases per 1,000 admissions
in 1999 to 1.32 per 1,000 admissions in 2005
(Figure 13.11).

centres. MRSA in healthcare settings
commonly causes serious and potentially lifethreatening infections.
MRSA was first reported in Canada in 1981
and has since been identified in many Canadian
health care facilities. Hospitalization rates are
now 17 times higher than they were in 1995.
Between 1995 and 2006, rates have increased
nationally from 0.46 cases per 1,000 admissions
to 8.04 per 1,000 admissions (Figure 13.11).

Clostridium difficile-associated disease
(CDAD)
Clostridium difficile-associated disease is an
infection of the colon with symptoms that vary
from mild, watery diarrhea to life-threatening
inflammation of the colon. In industrialized
countries, C. difficile is the most common cause
of infectious diarrhea in hospitalized patients.17

Vancomycin-resistant enterococci (VRE)
Enterococci are bacteria that are normally found
in the gastroenteric tract of healthy individuals.
VRE are enterococci bacteria that have
developed resistance to vancomycin, an antibiotic
that is used to treat severe infections caused by
enterococci. VRE can cause surgical site
infections, urinary tract infections and blood
stream infections.

The development of CDAD requires the
disruption of the normal bacteria in the gut
(usually as a result of antibiotic treatment)
followed by exposure to the C. difficile organism
via the fecal-oral route. In health care settings,
the primary reservoirs of C. difficile include

Figure 13.11
MRSA and VRE rates of Hospital Admission,
Canada, 1995–2006
Rates per 1,000 patient admissions
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Sources: MRSA data for 1995 to 2003 from Simor A, Ofner-Agostini M, Gravel D, Varia M et al. Surveillance for methicillin-resistant Staphylococcus
aureus in Canadian hospitals - A report update from the Canadian Nosocomial Infection Surveillance Program. CCDR 2005;31-03:33-40.
MRSA data from 2004 to 2006 from CNISP. Surveillance data for Methicillin-resistant Staphylococcus aureus (MRSA) 2006 results at
http://www.phac-aspc.gc.ca/nois-sinp/projects/pdf/mrsa_report2006-eng.pdf
VRE data from http://www.phac-aspc.gc.ca/nois-sinp/projects/vre-eng.php
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colonized or infected patients and environments,
and surfaces (e.g. bedrails, commodes, bedpans,
etc.) that have been contaminated by stool from
these patients. The hands of healthcare workers
caring for patients with C. difficile can also
become colonized with the bacteria and represent
another route of transmission.

?
In 2006 and 2007, there were five
outbreaks of disease caused by
MRSA, VRE or Clostridium difficile
at the three hospitals in Peel region.
Under the MOHLTC’s Patient Safety
Initiative, beginning in September
2008, hospitals in Ontario are
required to report their C. difficile
infection rates to the public. Similar
reporting of hospital MRSA and
VRE rates will be required as of
December 31, 2008.

Over the past eight years, Canadian hospitals
have seen an increase in disease severity caused
by a new, more virulent strain of C. difficile
(NAPI/027). In Quebec, there have been an
estimated 2,000 deaths directly attributable to
C. difficile since 2002.18 In Ontario, hospitals
throughout the province have been reporting an
increase in duration of C. difficile outbreaks in
addition to an increase in CDAD-related deaths.
In one Ontario hospital alone, a recent outbreak
of C. difficile lasted 20 months, claiming
62 lives.18

Provincial initiatives aimed at
preventing and controlling HCAIs
include Regional Infection Control
Networks (RICNs), and Infection
Control Resource Teams (ICRTs).
For more information please visit the
following websites:
RICN’s:
www.ricn.on.ca
ICRT’s
www.health.gov.on.ca
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THE HEALTH OF CITIES
“A growing body of research supports the notion
that where people live has a significant impact
on their health”1

The environment in which people live is an
important determinant of health. Across Canada,
the impact of the built environment is being
increasingly recognized. In the 19th century, the
challenge of public health in cities was the
disposal of waste and the provision of pure water
– as shown by the image of the pump above. In
the 21st century, the attention of public health
has returned to the health problems of cities, now
illustrated by a built environment that is car
dependant and not supportive of physical activity.
The information in this chapter is based upon
well-established findings in the scientific
literature; a review of the literature, together with
diagrammatic representations of the observed

associations, is available on our website. In
this chapter, we use the term “urban form” to
describe the spatial arrangement of the built
environment in combination with open space.
Virtually every element of a community –
including its roads, streets, sidewalks, parking
lots, transit, stores, libraries, parks, trails,
workplaces, schools and homes – contribute to
its urban form. Opportunities for exercise and
recreation; access to healthy food; the quality of
the water, soil and air; availability of jobs; and the
existence of social networks are all aspects of the
environment that can have an impact on health.
Terms such as density, mixed land use,
connectivity, proximity and aesthetics are
frequently used to describe urban form. Sprawl
is a type of urban form characterized by poor
street connectivity, a large proportion of lowdensity housing, automobile dependence and
a minimal mix of land uses.
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Mixed land use – a measure of the
different types of land uses (including
retail, residential, school, parks and
workplaces) present in a given land
area. Higher land-use mix is associated
with shorter distances to destinations
and higher levels of proximity.2
Connectivity – a measure of how well
street networks and transportation
systems are linked. A well-connected
street network has numerous street
linkages and intersections, offering
many possible routes from point A to
point B. Street arrangements in the
form of grid patterns offer high street
connectivity.2
Proximity – a measure of the distances
between various destinations. Proximity
is a function of density and land-use
mix. Urban areas with low proximity
(longer distances between destinations) tend to have low density and a
poor mix of land uses.2
Density – a measure of the quantity of
a certain element (people, households,
jobs) found in a unit of geographic
area (such as square kilometre or
square mile).2
Aesthetics – a measure of the visual
appeal of a community. In urban
settings, key aesthetic elements include
architectural design, the presence
and maintenance of trees and other
greenery, the look of the sidewalks
and street furniture, the availability of
scenic vistas and general cleanliness.2

The health of cities has been at the core of the
development of public health over the years.
During the industrial revolution in Europe, there
was a large migration of people from the country
to the cities. Living conditions in these crowded

urban settings were atrocious: the housing was
cramped, sanitation was lacking and exposure
to toxins was far too common. In the mid-19th
century, the Sanitary Movement championed the
introduction of proper waste disposal and clean
water. Later, zoning regulations made their
appearance, providing for the separation of
industry, and its toxic emissions, from residential
areas.2 Gradually, people began moving away
from densely populated urban areas to new
outlying communities. The suburbs, as these
population centres came to be known, were
regarded as healthier places to live. Following
the Second World War, suburbs grew rapidly in
number and size.
With the advent of zoning regulations, housing
developers no longer had to compete with
industrial developers for space within residentially
zoned land districts. As a result, the trend
emerged to build horizontally, rather than
vertically, and low-density housing developments
became commonplace. Particularly in North
America, the combination of the increase in
distances between destinations – caused by the
separation of land uses – and the emergence of a
low-density approach to residential development
has led to a high level of automobile dependency.
This makes other forms of travel, such as riding
the bus or train, walking or cycling, inefficient,
costly and/or unsafe.
More recently, as the suburb has become the
predominant urban form, increasing attention is
being brought to bear on the health consequences
of urban sprawl. There is now a considerable
body of evidence linking neighbourhood design,
transportation patterns, physical activity and
obesity. It is noteworthy that knowledge of, and
concern about these findings is shared by
experts in both public health and urban planning.
Figure 14.1 is a high-level representation of the
relationship between urban form and health.
The complexity of these relationships may
readily be seen.
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SPRAWL AND PHYSICAL INACTIVITY

?

A 5% increase in neighbourhood walkability is
associated with a 32% increase in minutes spent
walking and biking. Every kilometre walked
generates a 5% reduction in risk for obesity.
Conversely, each hour spent in a car increases the
risk for obesity by 6%.3,4 In Canada over the past
10 years, people have been engaging in less
physical activity. Not surprisingly, diabetes and
obesity rates have risen steadily during this time.
For additional details on diabetes and obesity
please see the Focus on Overweight, Obesity and
Diabetes chapter.

In Canada, rates of overweight and
obesity are lower in neighbourhoods
located closer to downtown areas
than in sprawling neighbourhoods
located away from the urban core.5
New findings from Toronto indicate
that the rates of diabetes follow a
similar pattern.1

Figure 14.1
From Built Environment to Public Health
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Walking can be classified as either recreational
(walking for leisure) or utilitarian (walking to
destinations). The built environment affects both
types of walking. The elements of a “walkable”
neighbourhood include: high levels of street
connectivity; reasonable proximity of
destinations; a variety of shops, services, parks,

and workplaces; availability of continuous
sidewalks; and good street lighting.1
In contrast to walkable neighbourhoods,
sprawling neighbourhoods have a low mix of
land uses and poor connectivity between streets
and roadways that often end in cul-de-sacs. In
these communities, the distances between homes

Map 14.1
Peel Neighbourhood Showing Curvilinear Design,
Long Walking Distances and Low Connectivity, 2008

Source: First Base Solutions, Spring 2007
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and retail stores tend to be too far to walk, and
residents are dependent on their automobiles
even for simple trips to the convenience store.
One of the barriers to the development of
walkable neighbourhoods is an approach to
zoning that continues to separate industrial
activity and residential living areas. This
approach was appropriate at a time when many
companies were heavy polluters, but it is less
relevant today since most businesses are lightindustrial or service oriented. Mixed zoning
would bring employment and shopping closer to
housing, leading to more people walking more of
the time for both leisure and utilitarian purposes.

Access to amenities emerges as a barrier when
it comes to traveling to grocery or convenience
stores, mailboxes, coffee shops and schools.
Eighty-eight per cent of Peel residents would
walk or bike to these destinations most or some
of the time if they were conveniently located
within five minutes from their homes.N
The curvilinear, cul-de-sac street patterns
prevalent in today’s suburbs result in much longer
walking routes than the rectilinear, intersecting
patterns typically found in older neighbourhoods
(Map 14.1 and Map 14.2).

Map 14.2
Peel Neighbourhood Showing High Connectivity, 2008

Source: First Base Solutions, Spring 2007
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Peel Public Health is an active
participant in research on urban form
and health. In collaboration with
renowned experts on Health and the
Built Environment, Lawrence Frank
and James Dunn, Peel Public Health is
developing approaches to measuring
the health-promoting potential of
proposed new neighbourhood
developments and allow for critical
appraisal of competing development
scenarios.

People are more likely to walk if they consider
the surroundings to be visually appealing and the
walking experience to be pleasurable. Elements
of natural beauty, including trees, vistas and
scenery, and aspects of the built environment,
including building architecture and streetscapes,
are important contributors to more fulfilling
pedestrian excursions.2

sidewalks, and in those where elderly people
must cross multiple lanes of traffic in the short
time provided by a traffic light.
Those who live in sprawling cities do have a
greater risk of being involved in a motor vehicle
collision. US cities with compact form and
plentiful public transit have much lower motor
vehicle injury rates than low-density
communities designed for cars.6
Perceptions of safety, coupled with the larger
distances between homes and schools, also
influence parents’ decisions about how their
children will get to school. Since 1960, the
proportion of children walking or biking to
school has decreased significantly. More than
90% of children have access to a bicycle, yet
fewer than 5% cycle to school. Some researchers
suggest that modern approaches to building
schools discourage walking. These include
building fewer but larger schools, incorporating
long distances between schools and homes, and
designing schools that favour access by car.7

Active and Safe Routes to School is a
national program that encourages
children to use active modes of transportation to and from school. Children
can walk, cycle and rollerblade. Peel
Public Health participates in the
Active and Safe Routes to School
Program. Other initiatives available to
students of Peel schools include: the
Walking School Bus, International
Walk to School Day, Walking
Wednesdays and Walk a Block. For
more information on these programs,
visit: http://www.peelregion.ca/health

Walking is also influenced by perceptions of
safety, including the perceived risk of being a
victim of crime and of being struck by a motor
vehicle. The latter is a concern in environments
where pedestrians are forced to use multi-lane
high-speed highways, sometimes without
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In 2006 in Peel, 39% of residents in the
workforce aged 15 years and older worked in the
same census subdivision in which they lived and
44% worked in a different census subdivision.O

Peel’s Walking School Bus
Minister Jim Watson, MPP Vic Dhillon, and
MPP Peter Fonseca.

84% of Peel residents drive to work

The separation of workplaces and homes has
led to an increase in commute distance and time,
and influences the modes of transportation
people use to travel. Peel is ranked one of the
three municipalities in Canada in which cycling
and walking to work is least common. In fact,
between 1996 and 2001 in Peel, the proportion
of community trips on foot or by bicycle
actually decreased.8
The term “active transportation” refers to modes
of travel, including walking and cycling, that
involve physical exercise. The use of active
transportation is much lower in Canada than in
some European countries.9 Peel is committed to
encouraging active transportation and has
developed many bike paths and trails. However,
these routes are not currently well used for
utilitarian travel. For many of the region’s
residents, getting to work, school or a shopping
destination requires a journey that is too long for
using active transportation. Also, mixing with
heavy traffic creates safety concerns.
People who use public transit also engage in
active transportation. Typically, they walk from
their homes to a bus stop or train station, and at
the end of their public transit journey, continue
walking to their final destination. On the way
home, they repeat this process.

For 84% of those aged 15 years and older in the
workforce, the usual mode of transportation to
work was a motor vehicle such as a car, truck or
van (as either a driver or passenger). Thirteen per
cent reported that they normally used public
transit to get to work (Figure 14.2 on next page).
Males were more likely than females (82% vs.
67%) to report that they drove to work in a motor
vehicle. In contrast, females were more likely
than males (17% vs. 10%) to use public transit
to get to work.O
The proportion of single occupant vehicles
crossing Peel boundaries grew from 82% in 1995
to 86% in 2006.P More than a quarter (27%) of
all trips made by automobile between 6 a.m. and
9 a.m. were less than five kilometres in distance.Q
Almost half (48%) of all trips of less than five
kilometres were made using an automobile.
Eighty per cent of trips of less than five
kilometres were to a school or non-work related
destination, including a retail shop, while 20%
were to a workplace.Q
In Peel in 2006, during commutes to work
between 6 a.m. and 9 a.m., 78% of residents used
an automobile (either as a driver or passenger),
10% used public transit (local transit or GO
Train) and 8% used active transportation. For
the first time since 1986, residents are choosing
sustainable modes of travel in the peak period.
The market share of transit trips has increased
slightly between 2001 and 2006. Auto passenger
trips have also increased from 13% to 15% in
the last five years.Q
In 2008, almost half (49%) of Peel residents
reported that they would use public
transportation such as a bus or train most or
some of the time, rather than their normally
preferred mode of transportation, if access were
located within a 10 minute walk of their home.
But low-density housing developments, including
neighbourhoods of single detached family
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location of workplaces compared to residences,
cost and service level of transit, climate, lifestyle
choices, and availability of convenient pathways
and bike lanes. The decision to walk or cycle is
influenced by having access to pedestrian- and
bike-friendly areas, well-connected streets, small
blocks, mixed land uses and access to retail.
The availability of, and convenient access to,
recreational facilities are important factors to
consider in the design of neighbourhoods.
Encouragingly, only 3% of Peel residents
reported lack of, or limited access to, recreational
facilities as their primary barrier to participating
in physical activity and exercise in 2008.
However, while access to recreational facilities
does not seem to be a problem, 37% of
respondents cited lack of time or being too busy
as the main barriers to their participating in
physical activity. This finding could be related
to long commute times, which reduce the time
available for physical activity. Overall, 84% of
Peel residents are very satisfied or somewhat
satisfied with their municipality’s recreational
facilities.N

homes, do not have the population density to
support mass transit, forcing people to depend
on their automobiles for transport.N
Eighty-four per cent of residents are very satisfied
or somewhat satisfied with their municipality’s
recreational facilities.N

The amount of walking and cycling that occurs
in communities for recreational and utilitarian
purposes is influenced by a number of factors,
including population density, settlement patterns,
Figure 14.2
Mode of Transportation to Work,
Peel and Ontario, 2006
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SOCIAL CAPITAL, SPRAWL AND
MENTAL HEALTH
The separation of schools, residences,
workplaces, stores and services make managing
daily duties challenging. The longer distances
and the need to drive everywhere lead to
decreased time for social engagement and
community involvement. Increased time spent
driving has been linked to stress and low
community involvement. Every 10 additional
minutes spent commuting is associated with a
10% drop in community involvement.10
A lack of centralized squares and open public
spaces in neighbourhoods also limits the number
of areas where residents can easily gather and
interact. One outcome is a shortage of the social
support networks that can help people cope with
life stressors. This reduction of social capital can
lead to isolation and poor physical and mental
health. It is well established that social isolation
is a risk factor for poor mental health.11,12
Social capital is also linked to perceptions of
safety. A cohesive community increases feelings
of personal security, enabling more people to
walk in their neighbourhoods and, thus,
increasing the number of eyes on the street. In
this manner, higher levels of social capital have
the potential to help decrease neighbourhood
crime. While this has yet to be proven,
researchers have shown that low levels of social
capital are associated with higher rates of
neighbourhood crime.13
Commuting by motor vehicle carries with it the
risk of collision and pedestrian accidents. Longer
commute distances, longer commute times and
higher numbers of trips increase the risk of
driving mishaps that result in injury and fatality.14
Ninety-five per cent of pedestrian injuries occur
in urban areas.15

THE URBAN HEAT ISLAND EFFECT
The dependence on automobiles has an impact
on air quality. The effects of traffic congestion,
gridlock and idling on air quality are described in
greater detail in the Physical Environment chapter.
The urban heat island effect is a phenomenon
producing temperatures from 1° to 6° C hotter in
urban and suburban areas than in nearby rural
areas. Urban heat islands occur when the balance
between vegetation and heat-absorbing pavement,
concrete, buildings, infrastructure and other
dark surfaces is disturbed. Through shading and
evapotranspiration (a process that absorbs solar
radiation and thus cools the air around it),
vegetation regulates ambient air temperature. The
loss of trees and other plants due to development
eliminates the natural cooling effects that
vegetation provides.
Map 14.3 (next page) illustrates the surface
temperature differences across the Greater
Toronto Area (GTA).16 The higher temperatures
in urban areas are clearly apparent. Compared to
the other regions of the GTA, Peel has the largest
land area with elevated surface temperatures.
The mitigating effect of mature trees in older
areas is also apparent. Higher temperatures lead
to increased energy demand for air conditioning
and increased levels of air pollution and heatrelated illness and mortality.17 The recommended
temperature setting for air conditioners is 25°C.
However, about two-thirds of Peel residents
set their air conditioners at 23°C or lower, and
one-third at 21°C or lower.17 Peel’s temperature is
raised further by global climate change. Extreme
heat increases the risk of heat-related deaths,
especially among vulnerable populations.
Large areas of pavement, concrete and rooftops
also increase the hazard of run-off pollutants.
Pet and wildlife waste, nutrients from fertilizers,
sediment and other pollutants travel with
rainwater across the flat surfaces of the
environment and end up in surface water.
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For more information about health
and urban form see the following
websites:
www.peelregion.ca/health/urban
www.ontarioplanners.on.ca

Map 14.3
Surface Temperature Variation in the
Greater Toronto Area (GTA), August 10, 2002

Surface Temperature
(Degrees Celsius)
16.0°C to 22.0°C
22.1°C to 28.0°C
28.1°C to 34.0°C
34.1°C to 44.0°C

Source: Landsat 7, August 10, 2002 produced by Earth Science Sector of Natural Resources Canada
Projection: NAD 1983 UTM Zone 17N
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FOCUS ON OVERWEIGHT,
OBESITY AND DIABETES
Canadians have become accustomed to
healthier lives and ever-increasing lifespans as a
consequence of better prevention and treatment
of disease. But a growing threat could reverse
these gains. Obesity is a rapidly increasing
problem across Canada and around the world,
and Peel is no exception. This chapter will
describe the increase in obesity and its
consequences, especially diabetes, and will
discuss its relationship with physical activity
and nutrition.
Measured obesity increased from 14% to 23%
between 1978 and 2004 in Canada

How is obesity measured?
The body mass index (BMI), which is based on
height and weight measurements, has been used
for many years in self-reported surveys about
body weight. However, self-reported BMI can
give an inaccurate reading of average body
weight in a population because survey
respondents tend to overestimate height and
underestimate weight, leading to underestimates
of overweight and obesity. In Canada, for
example, the prevalence of obesity was 15%
by self-report in 2003 compared to 23% by
measurement in 2004.1
For more details about how overweight and
obesity are measured, please see the Risk
Factors chapter.
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Nearly half of Peel adults (410,000 people) are
overweight or obese. These adults are carrying
around an excess of nearly 12 million pounds!

In Canada over the last 30 years, the rates of
overweight and obesity for both males and
females have increased significantly. Between
1985 and 2004, self-reported obesity increased
from 6% to 15%, whereas measured obesity
increased from 14% to 23% between 1978
and 2004.1
Across the country, the rate of increase varies
from province to province, with the greatest
increases found in Newfoundland, Saskatchewan
and New Brunswick.2
In Peel, males are more likely than females
to be overweight or obese

In 2005, 35% of Peel residents aged 18 years
and older were classified as overweight and an
additional 12% were classified as obese.C Men
aged 25 to 44 years were more likely to be
overweight or obese than their female counterparts
(Figure 15.1 on next page). In Ontario, men were
more likely than women to be overweight or
obese in every age group.

the boys and 26% of the girls were classified as
overweight or obese. Males were more likely
than females (15% vs. 9%) to be classified as
being obese. The proportion of overweight and
obesity was highest in the younger grades.D
Those with higher incomes are generally less
likely to have risk factors for chronic diseases,
however, Figure 15.2 (next page) shows the
opposite to be true when it comes to highearning Canadian males and obesity. In 2004, the
prevalence of obesity among males increased
with rising income levels. This appears to be a
recent phenomenon as a previous assessment,
spanning 1986 to 1992, showed obesity among
males decreasing with rising income levels.
Among females, both surveys showed the
prevalence of obesity decreasing with rising
income levels. Why are Canadian men in the
highest income categories, who have all the
advantages of nutritious food and exercise
facilities, increasingly likely to be obese? And why
do they differ from their high-income female
counterparts?

Overweight adolescents are likely to become
overweight adults

In Canada from 1978 to 2004, the rates of
overweight and obesity rose dramatically among
children aged six to 11 years (from 13%* to
26%) and 12 to 17 years (from 14%* to 29%).3
This trend is worrisome because overweight
adolescents are likely to become overweight
adults, putting them at increased health risk,
especially for diabetes.
In 2005, Peel Public Health took BMI
measurements of more than 7,000 school
children in grades 7 to 12.D An alarming 31% of

“You can never be too rich or too thin.”
Wallis Simpson, Duchess of Windsor

*Use estimate with caution
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Figure 15.1
Overweight and Obesity by Age Group and Sex,
Peel, 2004, 2005
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Figure 15.2
Prevalence of Obesity by Sex and Household Income,
Canada, excluding territories, 1986–92 and 2004
Household Income
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Canada. Long-term immigrants (immigrated
11 years ago or more) had a higher prevalence
of overweight and obesity than more recent
immigrants (immigrated 10 years ago or less)
(Figure 15.4). These differences suggest that
although the prevalence of overweight is
relatively low among some immigrant groups,
it is likely to rise as time passes. The increases
in BMI may relate to adoption of more western
diets and/or sedentary lifestyles.4

In addition to income, the prevalence of
overweight and obesity varies by ethnic origin.
Figure 15.3 shows that 57% of Ontario residents
of Latin American origin are overweight or obese
compared to just 23% of residents of East/
Southeast Asian origins.
Differences among ethnic groups in the
prevalence of overweight and obesity are
observable by birthplace and time lived in
Figure 15.3

Overweight and Obese Adults by Ethnic Origin,
Ontario, 2005
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Figure 15.4
Overweight and Obesity by Immigrant Status,
Ontario, 2005
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Obesity and Health Outcomes

Although individuals who are obese can also
be healthy, an increase in the number of obese
people in a population will lead to an increase in
the incidence of disease. The strong relationship
between obesity and diabetes is particularly
troubling.

There is a strong link between obesity and health.
The following list shows various medical
problems associated with obesity.5
Medical Complications of Obesity
• Diabetes
• Coronary heart disease
• Stroke
• Dyslipidemia
• Hypertension
• Several forms of cancer
• Gall bladder disease
• Back pain
• Osteoarthritis
• Cirrhosis
• Phlebitis
• Abnormal pulmonary function
• Obstructive sleep apnea
• Abnormal menses
• Infertility
• Gout
• Venous thromboembolism
• Thyroid disorders
• Pancreatitis

Figure 15.5 shows the close relationship between
BMI, heart disease and diabetes among Ontario
residents. Note the dramatic rise in diabetes as
BMI increases, and the doubling of heart disease
as BMI changes from normal (BMI of 18.5 to
24.9) to Class 3 obese (BMI greater than 40).
Similarly the proportion of Peel’s population
suffering from hypertension increases as BMI
rises. In Ontario, the prevalence of osteoarthritis
also increases as BMI increases. This finding
makes intuitive sense since joints are placed
under greater pressure as body weight increases
(Figure 15.6 on next page).
Why the epidemic of obesity?
At one level, the answer is easy. To maintain
stable weight, a person should take in an amount
of energy equal to that expended. It is generally
accepted that changes in physical activity levels

Figure 15.5
Prevalence of Diabetes† or Heart Disease† by Body Mass Index,
Ontario, 2005
Per cent of population aged 18 years and older
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have led to a decrease in energy expenditure. In
addition, caloric intake from food has gone up.

1978 and 1999.6 Similar Canadian data are
shown in Figure 15.7.

Food intake surveys in the U.S. showed an
increase in energy consumed of 268 calories for
men and 143 for women between 1977–1978 and
1994–1996. Increased energy available from the
food supply amounted to 418 calories between

Caloric intakes of this magnitude, coupled with
a decrease in physical activity are compatible
with the increases in body mass which have
been observed.

Figure 15.6
Prevalence of Osteoarthritis† and High Blood Pressure† by Body Mass Index,
Peel, 2005
Per cent of population aged 18 years and older
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Figure 15.7
Energy Intake,
Canada, 1976–2002
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But why are people eating more and
exercising less?

undertaken purely for pleasure or exercise. Most
of our activity falls into the first category. As a
result, this is where significant change must
occur to increase our levels of energy
expenditure for the benefit of our health.

Although it is tempting to blame personal
lifestyle choices, closer analysis reveals the
presence of powerful global trends – beyond the
control of the individual – that are changing the
food supply and reducing physical activity levels.
Around the world, societies have been creating
“obesogenic” environments – environments that
work against individuals as they try to maintain a
healthy weight.7

For children and youth, regular physical activity
is essential for healthy growth and development.
Children active at an early age are more likely to
maintain an active lifestyle later in life.8 Good
parental role modeling can get young people on
the right track. Children of parents who are
physically active are five to six times more
likely than those with inactive parents to be
active themselves.9

Physical activity levels drop sharply
in the teen years

In 2005 in Peel, adults who were physically
inactive were more likely to be obese than those
who were physically active (Figure 15.8). There
is some good news, however – research shows
that physically active adults, even those who are
overweight, have better health outcomes.10

Greater mechanization in the workplace, the shift
from farming and manufacturing to service
sector jobs, the increased use of cars for traveling
short distances and the availability of passive
entertainment have all contributed to a decrease
in energy expenditure.
In general, human physical activity is either
utilitarian – done to get somewhere or get
something accomplished – or recreational –
Figure 15.8

Obese Adults by Physical Activity Level,
Peel and Ontario, 2005
Per cent of population aged 18 years and older
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Canada’s Physical Activity Guides for Children
and Youth recommends accumulating 90 minutes
of physical activity per day, of which 30 minutes
are vigorous activity. This can be accomplished
in small bouts of 10 minutes or more throughout
the day and can include both unorganized sport
and unstructured activities like free play.11,12
The Canadian Paediatric Society recommends
limiting TV watching to less than two hours per
day for school-aged children.13 Physical activity
levels drop sharply in the teen years as youth
become more independent, opt out of physical
education at school and start to rely more on cars
and buses for transportation.14
In Peel in 2004, students were asked how often
they participated in vigorous physical activity
during and outside of school hours. Vigorous
physical activity outside of school hours could
include both non-school activities and schoolrelated activities such as playing sports on school
teams. The students said that, on average, they
participated in vigorous physical activity on 3.7
days per week. Females were significantly more
likely than males (15% vs. 7%) to report not
exercising at all during the previous seven days,
and they were significantly less likely than males
(11% vs. 26%) to report exercising every day.

The proportion of students who did not
participate in vigorous physical activity on any
day during the previous five days in school
(e.g. in physical education class) increased from
13% in grade 7 to 73% in grade 9 (Figure 15.9).
Physical inactivity outside of school also
increased by grade.D
Students were also asked to indicate the number
of hours they spent per week doing a variety of
selected activities, including walking, bicycling,
working on the computer, playing video games,
reading and watching television, videos or DVDs:
• Twenty-two per cent spent 11 or more hours per
week watching television, videos or DVDs.
• Twenty-five per cent spent 11 or more hours per
week using a computer outside of school hours,
including during part-time work.
• Five per cent spent 11 or more hours per week
playing video games.
• Twenty per cent spent six or more hours per week
reading. A much higher proportion of females
than males (23% vs. 16%) reported reading six
or more hours per week. The proportion of
students who reported reading for six hours or
more per week increased by grade from 16% in
grade 7 to 24% in grade 12.D

Figure 15.9
Physical Inactivity Inside School† by Grade,
Peel, 2004
Per cent of all students
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Studies have shown that, there is a strong
association between overweight and obesity and
screen time. A stunning 35% of Canadian youth
spending 30 or more hours per week in front of a
screen are overweight or obese compared to 23%
of those who spend fewer than 10 hours per week
in front of a screen.3
For additional details about the risks associated
with physical inactivity and the benefits of
staying active, please see the Risk Factors chapter.
The form of our cities and suburbs has
created an obesogenic environment

The biological drive to eat was formerly balanced
by the greater challenge of obtaining food and
the lower caloric content of the foods consumed.
At the same time, humans possess complex
hormonal loops that allow them, if threatened by
starvation, to conserve energy and thus maintain
weight.15 Since long-term weight-loss efforts are
a form of starvation, the body responds by
reducing its energy use. The combination of
the increased availability of high calorie foods
and the body’s conservation of energy during
long-term dieting makes it extremely difficult
for people to lose weight and keep it off.
Prevention of weight gain throughout the life
cycle appears to offer the best chance of
reversing the obesity epidemic.15
Why are we eating more? Obviously, not because
of a conscious decision. A range of factors,
including availability, price, habit, advertising
and convenience, influence our choice of food
and levels of food consumption. These factors,
together with the social, economic and
commercial causes underlying them, form
what is called the “food environment.”
The final three decades of the 20th century
produced many major shifts in diet and foodrelated activities across the globe. These include:
• An increase in the consumption of edible oils,
meat and sugar which has led to a rise in the
energy density of our diets.16 The average
Canadian diet derives 52% of its calories from
carbohydrates, 36% from fats (compared to a

recommended maximum of 35%) and 12%
from protein.17
• The form of our cities and suburbs which has
created an obesogenic environment. In such an
environment, barriers to physical activity make
it normal for people to get insufficient exercise.
• Food distribution channels that lead people to
make poor food choices. Fast-food outlets
generally provide meals that are calorie dense.
Typical meals, including those aimed at children,
provide many more calories, more fat and fewer
nutrients than the recommended amounts. In
Peel, lower income areas tend to have a higher
proportion of fast-food outlets. In Map 15.1
(next page) the largest dots, representing the
most fast food outlets, are more often located in
neighbourhoods with low median incomes. In
some cities, there is a tendency for low-income
areas to have more convenience stores and fewer
grocery stores,18 although this pattern is not seen
in Peel.
Fruit and vegetables are our dietary friends

One measure of calorie density is the level of
consumption of fruit and vegetables – foods
low in calories and high in nutrients. (Daily
consumption of at least five servings of fruit
and vegetables is part of our recommended diet.)
New research shows that when given small and
large amounts of food, people eat more when
given the larger amount. This tendency to eat
more if given more, independent of caloric
content or even taste, makes a strong case for
controlling the food environment.19 Consuming
fruit and vegetables is an easy way to maintain
a healthy weight.
In 2005 in Peel, about 44% of residents ate fruit
and vegetables five times or more per day. The
proportion for Ontario was similar at 43%.C
In Peel, males were less likely than females
(37% vs. 52%) to report eating fruit and
vegetables five or more times per day. In
addition, in both Peel and Ontario, fruit and
vegetable consumption was higher among
residents aged 65 years and older than among
other age groups.C
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Map 15.1
Fast Food Outlets by Household Income
and Census Tract, Peel, 2006
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Dietary patterns are changing, with younger
people tending to consume more prepared food,
fast food and restaurant food. These foods tend to
have higher fat and sodium content, less fibre
and lower fruit and vegetable content.
In Peel in 2004, residents were surveyed about
their eating habits during the previous week.K
Fifty-three per cent of respondents had eaten a
restaurant meal, 58% had eaten fast food and
33% had eaten ready-to-eat food from a grocery
store. Younger respondents were more likely than
their older counterparts to have eaten foods
prepared outside the home (such as fast food or
restaurant meals). About 71% of the adults
surveyed reported eating at a restaurant or eating
fast food in the previous week.
The percentage of Peel residents who think it is
important to eat nutritiously when eating out
increases with age.K A point of concern is that
Peel’s youngest adults eat out the most often, but
care the least about nutritious food choices.
Balancing calories, nutrients and cost

Price changes for foodstuffs have a powerful
influence on consumption patterns. A recent
U.S. study showed that prices of low-caloric
foods, including fruit and vegetables, increased
by almost 20% over two years, whereas the price
of calorie-dense foods fell by 2%.20 Generally,
fruit and vegetables offer more nutrients per unit
cost, but are also many times more expensive
than calorie-dense foods. It is possible, however,
to find fruit and vegetables with an appropriate
balance of nutrients and calories that are
moderately priced.
Price changes and availability of foods are
influenced by advances in food technology,
preferences for convenience foods, structural
changes in the agriculture sector, marketing
and advertising and government controls
and subsidies.7
In the past 50 years, agricultural practices around
the world have changed dramatically. These
changes have had a profound impact on the diet

of all nations and have contributed to the global
obesity epidemic.7
Chemical fertilizers and pesticides have
supported large-scale, industrial agricultural
production, particularly of corn and soy beans.
These two versatile grains are widely used in
animal feeds and have fuelled a tremendous
increase in the production of meat worldwide.
As well, food processors have adopted them for
use in a vast array of processed foods. Both
developments have contributed substantially to
changes in our diets.20
The 1960s and 1970s introduced many advances
in food processing. Examples include the
production of edible oils from oilseeds and the
fractionation of corn. Fractionation ushered in an
array of new products useful as processed-food
ingredients, including citric and lactic acid,
glucose, fructose, maltodextrin, ethanol,
sorbitol, mannitol, xanthum gum, modified and
unmodified starches, dextrins, cyclodextrins and
monosodium glutamate (MSG).20
Prominent among these advances was the
development of high-fructose corn syrup, which
tastes as sweet as sugar. Today, high-fructose
corn syrup is the most valuable food product
refined from corn and the leading source of
sweetness in our diet. It, together with other new
sweeteners that have entered the diets of nations
around the world, has increased overall food
calorie density and contributed significantly to
the rise in obesity.20
Processed foods are more stable and easier to
transport over long distances, have a longer shelf
life and are cheaper to produce than their raw and
less-processed counterparts.7
The agricultural sector has also seen considerable
consolidation of producers. Fewer, larger
transnational companies participate in all aspects
of the process, ranging from fertilizer
manufacturing to retail sales. Researchers
tracking the U.S. agricultural sector between 1988
and 2004 found increasing concentration, with
the top four companies controlling significant
share proportions in the various food segments:
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beef packing (80%), flour milling (60%), pork
packing (60%), turkey (50%) and supermarkets
(45%).21,22 Consolidation in the agri-food sector is
occurring in Canada, too. One third of Canadian
farms account for 87% of production and 75% of
agricultural program payments.23

?
Marketing food to children
Research into the extent and nature
of food promotion shows that:
• Most of the advertising which is
targeted at children promotes food
products
• Advertising targeting children
is dominated by five product
categories – soft drinks, presugared cereals, confectionary,
snacks and fast-food restaurants
• The advertised diet contrasts
dramatically with the recommended
diet
• Children engage with and enjoy
“unhealthy” advertising
• Food promotion influences
children’s nutritional knowledge,
food preferences, purchasing and
purchase-related behaviour, consumption and diet and health status
• Children make purchasing requests
for energy-dense, low-nutrient
foods and beverages
• Food promotion affects both total
category sales and brand
switching24

The Region of Peel supports local
food:
See http://www.growninpeel.ca
for more information.

Television is the main medium used by food
marketers to reach children. In-school marketing
has been identified as a particularly useful
channel for marketing foods to children. Public
opinion polls show substantial support for
curtailing food marketing aimed at children.

For more information on advertising food to
children see the statement by the Chronic
Disease Prevention Alliance of Canada (CDPAC)
at: http://www.cdpac.ca/.
For additional details about nutrition, please see
the Risk Factors chapter.
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DIABETES
Diabetes in Peel – rates are high and rising

Diabetes is a chronic condition that affects the
body’s ability to produce sufficient amounts of
insulin and/or properly use insulin. Type 1
diabetes cannot be prevented and requires
treatment with insulin. Type 2 diabetes, which
accounts for more than 90% of diagnosed cases
of diabetes, can be prevented or delayed through
healthy eating, regular physical activity and
maintaining a healthy body weight.25 Type 2
diabetes is increasingly being diagnosed in
children and youth, coinciding with the rise of
obesity in these population groups.

?
There are three types of diabetes:
• Type 1 occurs when the pancreas
no longer produces insulin, usually
before the person reaches age 30
• Type 2 occurs when the pancreas
does not make enough insulin
and/or does not respond well to
the insulin it makes. Although type
2 is usually diagnosed after age 40,
it is found increasingly in children
and youth.
• Gestational diabetes develops
during pregnancy and usually
disappears after delivery25

In Canada in 2005, 1.3 million Canadians, or 5%
of the population aged 12 and older, reported
having diabetes. The prevalence of diabetes tends
to be marginally higher among males than
females, particularly in middle- and older-age
groups.31 The prevalence of diabetes increases
with age, with 15% of residents 65 years and
older reported to have diabetes.32 However, the
true prevalence of diabetes is substantially
underestimated, since as many as one third of
cases may be undiagnosed.33
The prevalence of diabetes in Peel and Ontario
has risen rapidly over the past decade and in Peel
prevalence rates exceed those for Ontario (Figure
15.10 on next page). This increase is projected to
continue due to an aging population, rising
obesity rates and the influx of high-risk
immigrant populations.34,35 It is estimated that
almost 80% of new Canadians come from
populations at high risk for type 2 diabetes.30
Diabetes is more common in places with low
income, high unemployment, more visible
minorities and more immigrants, as well as in
suburban areas with lower access to healthy
food within walking distance. 36
Canadians with diabetes are twice as likely as
those without the disease to die prematurely

?
Canadians with diabetes:
• Are twice as likely as those without
the disease to die prematurely30
• Live an average of 13 fewer years37
• Incur medical costs two to three
times higher than those without the
disease

Across the country, diabetes is the leading cause
of blindness26 and kidney failure27 and a major
cause of lower-limb amputations28, neurological
problems and cardiovascular illness.
People with diabetes have a higher risk of
developing cardiovascular disease. In 2003
in Ontario, 30% to 40% of all hospital
admissions for heart attack, stroke and heart
failure involved people with diabetes.29 About
80% of people with diabetes will die as a result
of heart disease or stroke.30

Direct costs for diabetes-related medications
and supplies can range from $1,000 to $15,000
annually.30
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Figure 15.10
Diabetes Prevalence Rate†,
Peel and Ontario, 1995/1996–2004/2005
Number of cases‡ per 100 population aged 20 years and older
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† Age- and sex- adjusted prevalence rate
‡ Number of cases of diabetes include new and existing - identiﬁed using the Ontario Diabetes Database in a speciﬁed population for a given year.
Fiscal year: extends from April 1st of one calendar year to March 31st of the next calendar year.
Source: Institute for Clinical Evaluative Sciences, in-Tool.

In 2000, diabetes cost Canadians $884 million in
direct health care expenditures, plus an additional
$1.7 billion in indirect expenditures like lost
productivity and premature death.25 These figures
are based on the costs associated with diabetes as
the primary reason for hospitalization.
Between 1986 and 2004, diabetes mortality rates
increased in Ontario, while fluctuating in Peel
(Figure 15.11 on next page). Mortality rates tend
to be higher for males than females.
These data fail to show the full impact of
mortality due to diabetes because the cause of
death on the death certificate could be that of a
complication of diabetes like cardiovascular
disease, not diabetes itself.
The main drivers of the increase in diabetes are
the aging of the population and the increase in
body mass index. It is not unreasonable to
assume these may continue for the next two
decades and so a straight line estimate has been
used to show the projected diabetes rates to
2025/2026 (Figure 15.12 on next page).

In Canada the cost of healthcare per person with
diabetes has been estimated to be approximately
$3,000 to $4,000 per year.38 Applying this
estimate (the midpoint of $3,500) to the
projected estimates of the prevalence of diabetes
for Peel residents aged 20 years and over, and
assuming that there will be no significant
changes in the treatment costs for diabetes,
suggests that the cost of diabetes in Peel will
increase from $271,400,000 in 2004/2005 to
$714,400,000 in 2025/2026 – a 2.6-fold increase
(in constant dollars).
Diabetes leads to such significant adverse health
outcomes that all risk factors for its development
must be addressed. Obesity is the leading
modifiable risk factor for diabetes.
If a 10% increase in walkability resulted in an
average decrease in BMI of 0.5 in adults aged 20
years and older then we would expect 2,460
fewer cases of diabetes which would be attributed
to overweight and obesity. This would translate to
a savings of over 8.6 million dollars in 2005.
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Figure 15.11
Mortality from Diabetes,
Peel and Ontario, 1986–2004
Age-standardized number of deaths per 100,000 population
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Sources: Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
Population Estimates 1986-2004, Provincial Health Planning Database (PHPDB), Ontario Ministry of Health and Long-Term Care

Figure 15.12
Projected Diabetes Prevalence Rate†,
Peel, 1995/1996–2025/2026
Number of cases per 100 population aged 20 years and older
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THE PHYSICAL ENVIRONMENT
Healthy communities are those with air, water,
soil and food that is free of contamination.
Like many places in Canada, Peel has many
potential sources of environmental contaminants.
The list includes: transportation (land, air and
rail), industry, municipal operations (waste
management, wastewater treatment and
discharge), agriculture and consumer products.
This chapter provides an overview of pollution
sources in Peel and discusses the health impacts
of exposure to these contaminants present in
the environment.
Map 16.1 (next page), generated from
Environment Canada’s National Pollutant
Release Inventory (NPRI), shows the locations
of facilities in Peel reporting releases of
contaminants to the air, water and land. It must
be pointed out that NPRI does not capture all

industrial emissions sources. Facilities are
required to report to the NPRI only if they
exceed Environment Canada’s minimum
reporting threshold.
In 2006 in Peel, about 231 facilities reported
releases of contaminants that exceeded the NPRI
reporting thresholds. This does not mean that the
emissions exceeded safe levels. Most of the
facilities were located in areas zoned industrial,
but some were located very close to, or within,
residential communities. There are currently no
landfills operating in Peel; the last operational
site was in Caledon, and it stopped accepting
waste in 2006. Regular monitoring for air and
surface ground water contaminants is conducted
at 18 closed landfills across the region. The
environmental contaminants detected are
typically at trace levels and are not expected
to pose a public health threat.
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Map 16.1
Industrial Emission Locations,
Peel, 2006
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Land Use
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Park / Conservation Area
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Major Roads / Highways
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0

Source: Environment Canada, National Pollutant Release Inventory (NPRI)
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National Pollutant Release Inventory
The National Pollutant Release
Inventory (NPRI) is Canada's legislated,
publicly accessible inventory of
pollutants released to the air, water
and land, disposed of and sent for
recycling by facilities across the
country. The NPRI currently tracks 367
substances and groups of substances.
Industrial, institutional and commercial
facilities are required to report to the
NPRI if the total number of hours
worked at the facility in the previous
year exceeded 20,000 hours (about
10 full-time employees). However,
reporting is required regardless of the
number of employees if the facility is
engaged in waste or sewage sludge
incineration, wood preservation, fuel
terminal operations or municipal
waste-water collection and treatment,
or if the facility is a pit or a quarry. In
addition, facilities operating stationary
combustion equipment must report
the listed criteria air contaminants
(CACs), regardless of employee hours,
provided the release thresholds are
exceeded.1

AIR QUALITY
Average levels of some pollutants have
decreased over the last 35 years, while others at
times exceed acceptable levels

Air pollution can harm health in a variety of
ways. The effects can range in severity from
irritation of the eyes or nose to more serious
effects such as premature death. People who are
especially vulnerable to poor air quality include
children, seniors, individuals with allergies,
asthma, heart and/or lung conditions, and those
who work or exercise outside.
In Peel in 2005, air pollutants were associated
with an estimated 372 premature deaths

(Figure 16.1 on next page), 1,200 hospitalizations
and 4,500 emergency department visits. In
Ontario, the combined cost of lost productivity
and increased use of health care resources was
estimated to be as high as $1 billion. In Peel,
lost productivity (e.g. time lost by patients and
caregivers due to treatment and recovery from
illness) was estimated to be about $33 million,
and the financial burden on the health care
system was about $40 million dollars.R
More recently, the Canadian Medical
Association’s “Illness Costs for Air Pollution
(ICAP)” application was updated and applied
nationally. A more detailed description of this
ICAP model update is discussed in the Data
Sources and Limitations chapter in the web
version. In 2008, it is estimated that the number
of premature deaths in Peel due to air pollution
will be 700.R
Pollution can be natural or manmade, and
originate from local, regional, national or
international sources. The causes of poor air
quality include transportation, industry,
transboundary heating and cooling, power
generation, dust and forest fires.
Transportation
The transportation sector (including air, rail and
road) is one of the largest sources of air pollution
in Ontario. Internal combustion engines, whether
fuelled by gasoline or diesel, emit chemicals in
their exhaust. Additional pollution is created
during refuelling due to the gasoline vapourizing
into the air. In 2001, this sector produced 34%
of all greenhouse gas emissions in Canada.
Proximity to transportation-related pollution is a
growing health concern. People who travel on or
spend large amounts of time close to major traffic
corridors may experience health impacts due to
air pollution. Levels of some transportation
pollutants are highest immediately adjacent to
traffic corridors and drop off further away.2
The risk of various adverse health effects
increases when living closer to a major road.
The effects include:
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• Higher rates of hospitalization for childhood
asthma3 and premature death being reported for
those living within 200 metres of a major road4
• Higher rates of small for gestational age and low
birth weight babies for those living within 50
meters of a major highway5
• Reduced lung-function growth or poorer
respiratory health for children living by, or
attending school near high-traffic roadways
compared to children living or attending school
further from major roads.6,7
Across Peel, there are 71,200 residents living
within 300 metres of 400 series highways. In
addition, there are 10 schools and 48 recreational
areas within 300 metres of these highways. The
recreational areas included are football fields,
tennis courts, golf course/driving range, tracks,
playgrounds, soccer fields and baseball fields.
This is a conservative estimate of exposure, as it
includes 400 series highways only, and not other
major highways.

Industry
Peel has a number of industrial locations,
including incinerators, quarries, power generation
and manufacturing plants. These locations release
sulphur dioxide (SO2), nitrogen oxides (NOX) and
other air pollutants related to combustion and
manufacturing.1
Transboundary
Transboundary air pollution – that is, air
pollution that originates from sources located
outside of Peel – is a significant concern for
the region. The contribution of pollutants from
transboundary sources to Peel’s air contamination
varies with the weather conditions, including
factors such as prevailing wind patterns and
temperature.

Figure 16.1
Estimated Annual Number of Premature Deaths Attributable to O3, PM2.5, CO, SO2, NO2
by Age Group, Peel, 2005–2026
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Nitrogen Oxides (NOX)
Air Pollutants
Nitrogen Oxides (NOx) – a gas
emitted from vehicles, coal- and gasfired power utilities, incinerators and
soil bacteria.

The level of nitrogen oxides (NOX), is an
indicator of the impact of transportation
pollutants on air quality. Figure 16.2 shows that
in 2005, transportation sources (road vehicles
and other transportation) accounted for 65% of
Ontario’s NOX emissions.

Sulphur Dioxide (SO2) – a gas emitted
from coal-fired power utilities, metal
processing and smelters, pulp and
paper operations and petroleum
refineries.

?
Vehicle idling contributes to poor
air quality.

Ground Level Ozone (O3) – a colourless
gas that forms just above the earth’s
surface. It is responsible for the
majority of Peel’s “poor” air
quality days. O3 is created when
sunlight reacts with nitrogen oxides
and volatile organic compounds.
Particulate Matter (PM2.5 consists of
minute particles (smaller than 2.5
microns) of solid or liquid matter.
These particles stay suspended in the
air in the form of dust, mist, aerosols,
smoke and soot. PM2.5 is emitted
from vehicle exhaust, industrial
processes (combustion, incineration
and construction), road dust and
forest fires.

Consumer awareness and education
campaigns are in place throughout
the Greater Toronto Area, and Natural
Resources Canada is working directly
with the businesses to coordinate
initiatives such as the FleetSmart
Program, which encourages companies
to stop unnecessary idling.

A number of large highways traverse the region
of Peel. Map 16.2 (next page) shows the modeled
NOX emissions from all sources. Higher
concentrations are seen along highways 401, 407,
403, 410, QEW and also near Toronto Pearson
International Airport, reflecting the higher levels
of transportation-related activity in these areas.

Figure 16.2
Nitrogen Oxide Emissions from Point/Area/Transportation Sources by Sector,
Ontario, 2005 Estimates

Smelters/Primary Metals
2%
Other Transportation
38%

Utilities
9%
Other Industrial Processes
12%

Cement and Concrete
6%

Miscellaneous
6%

Road Vehicles
27%

Note: 2005 is the latest complete inventory. Emissions may be revised with updated source/sector information or emission estimation
methodologies as they become available.
Source: Ontario Ministry of the Environment, Environmental Monitoring and Reporting Branch, 2006
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Map 16.2
Annual Emissions of Nitrogen Oxides (NOX)
Peel, 2006

NOx Annual Emissions (tonnes/year)
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Source: R. Singh and A. Ciccone. Technical Report:
An Evaluation of Air Quality in Peel Region, 2008.
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Sulphur Dioxide (SO2)
The level of SO2, an indicator of industrial
emissions to air, has fallen dramatically in
Ontario since the early 1970s. The provincial
annual mean decreased from more than 30 parts
per billion (ppb) in 1971 to just 3.6 ppb in 2006
(Figure 16.3 on next page).

?
Power Generation in the region
of Peel
The Ontario government has identified
a need for additional power generation
capacity in the western greater
Toronto area as a result of the proposal
to close the coal-fired plants.
Requests for proposals were issued
in early 2004, and a number of the
natural gas plant proposals selected
were to be located in Peel.
• Greenfield South – 280 MW (not
yet built)
• Greater Toronto Airport Authority
facility – 90 MW
• Sithe Goreway – 905 MW
• Sithe Southdown – 800 MW
(approvals have been obtained;
not yet built)

Ozone (O3)
Over the past 27 years, mean levels of ozone
have increased by about 50% in winter and
27% in summer

Smog alerts are commonplace in the Greater
Toronto Area. Although they are usually issued in
the summer months they can occur at other times
of the year. In Peel, most smog alerts are due to
ground-level ozone. In 2006, ozone levels at a
number of designated Peel locations, including
sites in Brampton and Mississauga, exceeded the
Canadian standard of 65 ppb (3-year average).
Mean levels of ozone are higher in the summer
months. Over the past 27 years, ozone means
have increased by about 50% in winter and 27%
in summer (Figure 16.4 on next page).
Since the Ontario Ministry of the Environment
began issuing smog alerts in 1993 across
Ontario, two overall trends have emerged. The
number of advisories issued each year is
increasing and the average duration of advisory
episodes has grown longer (Figure 16.5 on page
172). It must be noted that number and duration
of alerts are dependent upon weather conditions
and additional pollutants being included in the
monitoring network.

The above facilities will play an
important part in helping Ontario
meet its power-generation needs.
However, consideration must be given
to the potential impact these facilities
could have on the regional airshed.
Natural gas facilities emit nitrogen
oxides, carbon dioxide, particulate
matter and volatile organic chemicals.
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Figure 16.3
Sulphur Dioxide Annual Means by Selected Ontario Municipalities,
2006
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Figure 16.4
Trend of Ozone Seasonal Means at Sites across Ontario,
1980–2006
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Figure 16.5
Number and Duration of Smog Advisories in Peel,
1993–2007
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Although more than three quarters of Peel
parents/caregivers reported being aware of smog
alerts, one third reported never or only
occasionally limiting the amount of time their
children spent outdoors.S

?
Air Quality Health Index
Ontario’s Air Quality Index (AQI)
reflects air quality and triggers smog
alerts, but is not associated with
human health outcomes. Recently, a
new tool was introduced that both
reflects air quality and allows individuals
to protect their health. The Air
Quality Health Index (AQHI) uses a
10-point scale to indicate the level of
health risk associated with local air
quality – the higher the number, the
greater the health risk. The AQHI can
be found at www.airhealth.ca.

Clandestine Drug Operations
Illicit drug production such as marijuana growoperations and methamphetamine laboratories
have been found in Peel. Between December
2006 and March 2008, 56 marijuana grow
operations were discovered by police in
Mississauga and Brampton.
Marijuana grow operations often encourage the
growth of moulds which are linked to the release
of volatile substances such as toxins and spores.
Symptoms associated with mould exposure
include headaches, coughing, nausea, respiratory
irritation such as asthma, and irritation of the
skin, eyes, or nose.
Methamphetamine production results in the use
and/or release of numerous hazardous chemicals,
including volatile organic chemicals and
methamphetamine. Every kilogram of
manufactured methamphetamine produces six
to 10 kilograms of hazardous toxic waste.
Chemical residues can coat surfaces, seep into
walls, floors and furniture, and enter and
contaminate heating, ventilating and air
conditioning systems.
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WATER QUALITY

Municipal Water Sampling and Results
The Drinking Water Systems
Regulation under the Ontario Safe
Drinking Water Act requires the
Region of Peel to take bacteriological
samples each week.
Peel collects more than 80 water
samples a week, exceeding the
sampling requirements of the regulation
by 25% on average.
The regulation also requires that the
Region of Peel make the results of
their tests publicly available. Peel
produces an annual summary report
for each of its drinking water systems.
The reports are available at:
http://www.peelregion.ca/pw/water/
quality/

Municipal water – safe, convenient, affordable

Peel provides safe, affordable drinking water
to its residents in Mississauga, Brampton and
Bolton through the South Peel Distribution
System, which draws its water from Lake
Ontario, and communal wells serving parts
of Caledon.

• Trihalomethanes – Current evidence suggests
that trihalomethanes (THMs) do not pose an
immediate health risk for humans, but long-term
exposure to high levels of THMs may be linked
to certain types of cancers and adverse pregnancy
outcomes.8 In 2007, there were no days in which
the level of THMs in Peel’s municipal drinking
water supply exceeded the drinking water quality
standard of 0.10 mg/l. Peel is consistently below
this standard.
• Fluoride – Fluoride is added to the South Peel
Distribution System to help reduce tooth decay.
The maximum allowable concentration of
fluoride in Ontario drinking water is 1.50 mg/l.
The optimal level of fluoride in drinking water to
prevent tooth decay is between 0.5 mg/l and 0.8
mg/l.9 In 2007, there were no days in which the
fluoride level in the South Peel Distribution
System exceeded the drinking water quality
standard of 1.50 mg/l.
• Bacterial Indicators – Escherichia coli (E. coli)
and total coliforms are microbial indicators used
in analyses of the bacteriological quality of
drinking water. Total coliform bacteria are found
in animal waste, sewage, soil and vegetation.
The drinking water quality standard for total
coliforms is 0 colonies per 100 ml water sample.
In 2007, seven Peel water samples showed the
presence of total coliforms. On resampling, all
but one of the samples showed total coliform
levels to be in compliance, suggesting that a
sampling error occurred on the first round
of sampling.

These drinking water systems are operated in
strict compliance with the Safe Drinking Water
Act to protect human health. If any aspect of the
system fails to meet the regulatory requirements
contained in the Ontario Drinking Water Quality
Standards, Regulation 169/03, corrective action
is initiated immediately in accordance with the
regulatory requirements.
Four important health parameters legislated for
monitoring under the Safe Drinking Water Act
are trihalomethanes, fluoride, bacteria (which
include Escherichia coli and total coliforms),
and lead.

E. coli refers to a group of bacteria that live in
human and animal intestinal tracts. The presence
of E. coli in drinking water is a strong indicator
of recent sewage or animal waste contamination.
The drinking water quality standard for E. coli is
0 colonies per 100 ml water sample. In Peel in
2007, there were no days in which E. coli was
detected in the municipal drinking water supply.
• Lead – Human exposure to lead is a particular
concern for the fetus and young children, as they
are sensitive to the neurological and blood effects
of lead. In Ontario, the drinking water quality
standard for lead is 10 µg/l.
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Lead can enter the water supply through contact
with watermains, service lines and leadcontaining components in plumbing (pipes,
solder and fixtures). The amount of lead that
leaches into drinking water depends on the
corrosiveness of water and on the length of time
the water and lead are in contact.10

?
In homes, there are three risk levels
associated with lead in drinking
water:
• Homes built before the mid-1950s
are more likely to have lead pipes
and service lines
• Homes built between the mid1950s and 1989 are unlikely to
have lead pipes or service lines, but
lead could be present in the fixtures
or solder used to connect the pipes
• Homes built after 1989 are unlikely
to have any lead pipes, service
lines, solder or joints

The new action plan for lead includes Regulation
243/07, in effect since 2007, requiring schools
and day nurseries built before 1990 to flush their
water lines daily and test their drinking water for
lead annually.11 Municipalities are required to
conduct lead monitoring studies in residential
homes and facilities that could have lead service
connections.
Only one-fifth of parents use tap water
for drinking

Despite the excellent drinking water quality
throughout Peel’s water distribution system,
some people believe that bottled water is
chemically and bacteriologically safer than
municipal tap water.
In 2006, 30% of Canadian households reported
that they drank bottled water predominately,
regardless of whether they had a municipal or

private water supply at their home.12 In Peel in
2007, only 19% of parents reported using tap
water for drinking, 38% used bottled water and
34% used filtered water.S Of note, some parents
in Peel reported boiling water before drinking
and/or using it for food preparation. This practice
could reflect the region’s large new immigrant
population, some of which might assume tap
water needs boiling as it could have in their
countries of origin (Figure 16.6 on next page).
Bottled water does not face the same stringent
legislation and testing requirements as municipal
tap water. Municipal tap water undergoes testing
for bacteria at least weekly plus regular analysis
for hundreds of trace chemical and radiological
substances. In addition, bottled water is
expensive, costing consumers one thousand to
five thousand times more than tap water, and the
containers it is shipped in are detrimental to the
environment.13

?
Peel’s residents receive safe, highquality municipal tap water at a fraction
of the price of bottled water. A 500
ml water bottle can be refilled 42
times with municipal tap water at a
cost of just one penny.

Well water – the owner’s responsibility

For Peel properties not connected to the
municipal water supply, responsibility for
developing and maintaining a safe water supply
rests with the individual property owner.
Owners can take simple steps, such as installing
a water-treatment device and sampling the water
at least three times a year, to help ensure that the
water is safe for drinking. Water samples from
private residences can be submitted to Peel for
analysis at no charge. In 2001, however, only
42% of Peel residents who had a private well
submitted a water sample for testing.K
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Figure 16.6
Type of Water Used for Drinking and Food Preparation,
Peel, 2007
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Peel Public Health monitors public beaches

Peel’s seven public beaches are monitored
weekly in the summer months for bacteria and
blue-green algae. Swimming in water with high
E. coli levels or with blue-green algae can result
in gastrointestinal disease, skin rashes and upper
respiratory infections.
A no-swim advisory is posted at a beach
when the E. coli levels are greater than 200
colonies per 100 ml of water or in the event
of a blue-green algae bloom.
In 2007, 36 no-swim advisories were issued,
primarily for the beaches at the Lakefront
Promenade Park in Mississauga and Heart
Lake in Brampton.

PCB levels in fish have declined

Sport fish in Lake Ontario are tested for
inorganic and organic contaminants, including
mercury, polychlorinated biphenyls (PCBs),
pesticides, dioxins and furans. These
contaminants are from local sources that
discharge or deposit into the water. Fish
consumption advisories are commonplace
throughout the Great Lakes region. Canada’s
Food Guide recommends the consumption of
at least two servings of cooked fish per week.
Women who are of childbearing age, pregnant
or breastfeeding, and children under 15 years
should limit how much sport fish they eat –
some sport fish should not be eaten at all.

?
Information about eating Ontario
sport fish can be found within
Ontario’s “Guide to Eating Sport
Fish” at www.ene.gov.on.ca/
envision/guide/index.htm

Beach monitoring program: During
the summer months, status reports
for Peel’s beaches are posted at:
http://www.peelregion.ca/health/
beach/enbeach.asp
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Since 1976, PCB levels have declined more than
threefold in Coho salmon captured in the Credit
River (Figure 16.7).

In Lake Ontario since the mid 1970s, mercury
levels have fluctuated and declined marginally.
Transboundary and global transport of mercury
continues to contaminate our water bodies
(Figure 16.8).

Figure 16.7
Mean PCBs in Coho Salmon† from the Credit River,
1976–2006
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Figure 16.8
Mean Mercury in Walleye† from Lake Ontario,
1975–2006
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CLIMATE CHANGE
Climate change is now widely regarded by
Canadians as an environmental reality that poses
a significant threat at global and local levels.
Canada’s contribution to accelerated climate
change is significant. Along with the United
States and Australia, Canada is one of the worst
emitters of greenhouse gas emissions on a per
capita basis. In 2005, every Canadian was
responsible for more than 23 tonnes of
greenhouse gas emissions.14
For Peel, the most significant effects of climate
change are many years away, but some minor
effects are apparent already, including the
increased frequency of extreme weather events.15

?

likely and they have the greatest impact in urban
areas.15 The urban heat island effect can elevate
temperatures in urban areas as much as 3°C
higher than those in surrounding rural areas.16
According to estimates, the heat-related death
rate in extreme heat conditions could exceed
the average death rate by as much as 8% in
Mississauga and more than 4% in Brampton
and Caledon. In 1999, the average number of
excess deaths during periods of hot weather was
estimated at 120 in Toronto, 41 in Ottawa and
37 in Windsor.17 According to projections, by
the mid 2020s in the Toronto-Niagara area, the
number of heat-related premature deaths among
older population groups could reach 144 to
447 annually.18 Vulnerable populations include
older people, young mothers and children
living in shelters and people living in palliative
care units.19

Potential health implications of
climate change are:
• Increase in the rate of vector-borne
diseases like West Nile virus and
Lyme disease
• Diminished outdoor air quality and
more respiratory illnesses
• Extended warm-weather season
and increased number and growth
rate of allergen-producing plants
• Increased number of episodes of
extreme heat and cold
• Increased number of storms resulting
in natural hazards/emergencies,
including flooding and ice storms
• Contamination of drinking water
and recreational water

?
In southern Ontario, the number of
days with temperatures exceeding
30°C is projected to more than double
by 2050.20

It is believed that, as a result of global warming,
Canada will experience fewer extreme cold
weather episodes. But if cold spells are less
frequent, they also are expected to become less
predictable and more severe (Figure 16.9 on
next page).21

Peel Public Health has a heat-alert
system that identifies when local
municipalities in Peel are under a heat
alert. The website address is:
http://www.peelregion.ca/health/heat/

Heat and Cold
Over the long term an increase in severe weather
conditions or extreme weather will likely have a
discernable effect on the health of Peel residents.
Heat waves, like those in Europe in 2003 that
killed an estimated 30,000 people, are more
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Figure 16.9
Global Annual Mean Surface Air Temperature Change†
Temperature Anomaly (Degrees Celsius)
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Notes: global annual-mean surface air temperature change derived from the meteorological station network.
†Expressed as a change relative to 1951-1980 average temperature.
Source: NASA Goddard Institute for Space Studies (GISS). January 11, 2008.
Available from: http://data.giss.nasa.gov/gistemp/graphs/

Extreme weather events – more severe
and more frequent

Across Ontario storms and floods are becoming
more severe and occurring more frequently.22, 23
Across Peel, flooding is a danger in a number
of rivers and creeks, including the Credit River,
the Etobicoke Creek, the Mimico Creek, West
Humber River and Humber River. Areas
surrounding these rivers and creeks are
vulnerable to the effects of flooding.
Extreme weather events, particularly heavy
rainfall and high temperatures, can influence
incidence rates for enteric infections such as
E. coli.24 Climate change could lead to increased
risk of such infections.
Changes in temperature, precipitation and length
of growing season have effects on plant growth
and pollen production, resulting in longer allergy
seasons.25 In addition, higher concentrations of
atmospheric carbon dioxide can enhance the
growth and pollen production of ragweed.26

The increased number of storms associated with
climate change could also have an impact on
health by sweeping more allergens into the air.27
Stormy winds can also increase airborne
concentrations of fungal spores, which have
been shown to trigger asthma attacks.28

VECTOR BORNE DISEASE

Vector borne diseases are defined
as diseases that are transmitted
to humans from arthropods
(e.g. mosquitoes and ticks).

Climate change could lead to more
favourable conditions for the establishment
and re-emergence of vector- and rodent-borne
diseases such as malaria and hantavirus
pulmonary syndrome.29
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West Nile Virus (WNV)

seen in Canada’s prairie provinces were largely
due to a combination of certain weather
conditions and the particular mosquito, Culex
tarsalis that is abundant in these provinces. This
species does not breed well in containers unlike
the vector species of interest in Ontario.

West Nile Virus is firmly established in North
America. Fluctuations in cases are expected
given the influence of weather and preference
for different breeding sites by different
mosquito species.

In 2002, there were a total of 112 cases with
laboratory and/or clinical evidence of WNV
infection; 57 cases were classified as probable or
confirmed. In subsequent years, only confirmed
cases were reported as a result of changes in
disease classifications. If the present day
classifications were applied there would have
been 18 confirmed human cases in 2002
(Table 16.1).

?
History of WNV in Peel
WNV was first detected in North
America in 1999. Two years later, it
was discovered in Peel among bird and
mosquito populations. The following
year, 2002, produced the greatest
number of confirmed human cases in
Peel, two of which resulted in death.

Peel Public Health monitors WNV
through tracking of human cases,
dead bird surveillance, mosquito
trapping and identification of
mosquito larvae.

In 2007 in Peel and Ontario, surveillance of
WNV in humans, birds and mosquitoes showed a
decrease in activity. In contrast, some provinces,
including Saskatchewan, Manitoba and Alberta,
saw increased activity. Saskatchewan, for
instance, detected 1,422 human cases in 2007,
while Ontario detected only 15 cases. The
unprecedented numbers of human WNV cases

For more information about WNV, go
to: http://www.peel-bugbite.ca/

Table 16.1
Number of West Nile Virus Human Cases and Deaths,
Peel, 2002–2007
Year
2002

Number of human cases
†

WNV-related Deaths

57

2

2003

10

0

2004

0

0

2005

3

0

2006

2

0

2007

1

0

Total

73

2

† In 2002, there were a total of 112 cases with laboratory and/or clinical evidence of WNV infection; 57 cases were classiﬁed as
probable or conﬁrmed. In subsequent years, only conﬁrmed cases were reported as a result of changes in disease classiﬁcations.
If the present day classiﬁcations were applied there would have been 18 conﬁrmed human cases in 2002.
Source: Region of Peel Public Health. West Nile Virus in the Region of Peel, 2007.
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Most Peel residents appear to be aware of the
WNV risk and take actions to protect themselves
(Figure 16.10).

among a number of infectious diseases that may
expand its geographic range as vectors such as
ticks and mosquitoes move north.34

Other vector borne diseases

Malaria is not transmitted in Canada but is
endemic in countries commonly visited by
Canadians. The longer amplification cycles and
warmer temperatures associated with climate
change could result in the importation of
mosquito-borne diseases like malaria to
countries where they are not normally present.34

The blacklegged tick is a carrier of Lyme disease
which is established in parts of southern
Ontario.30 This tick is expected to expand its
settlement as climate change creates conditions
that are warmer, wetter and more hospitable.30
Projected temperature rises could greatly increase
the tick’s survival rate and also encourage its
northward expansion.31 Ticks able to transmit
Lyme disease have been found in parts of
southern and eastern Ontario. Specific locations
include Long Point; Point Pelee National Park;
Rondeau Provincial Park; Turkey Point; Prince
Edward Point National Wildlife Area and St.
Lawrence Islands National Park in the Thousand
Islands region of eastern Ontario.32
Dengue fever continues to spread, with outbreaks
occurring in over 100 countries that are common
travel destinations for Canadians.33 Dengue is
Figure 16.10
Type of Mosquito Protection Used†,
Peel, 2007

60

Per cent of population aged 18 years and older
52.7

50
40
30

25.6

25.9

20

13.7
7.9*

10
0

Avoided areas
with mosquitoes

Covered up
with clothing

Limited outdoor
activities

† Deﬁned as all or most of the time during the month prior to interview.
* Use estimate with caution
†† DEET - N,N-diethyl-3-methylbenzamide.
Source: Rapid Risk Factor Surveillance System 2007, Peel Public Health
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HEALTH SERVICES
This chapter touches on only a very few aspects
of the health care system. More information is
available elsewhere (see boxes on next page).
The utilization of health services reflects not only
health status, but also the quantity and type of
services provided.
In addition to the treatment of acute illness, the
spectrum of Peel’s health services encompasses
long-term care, chronic disease management,
clinical prevention and public health. And, of
course, every resident plays an important role by
keeping themselves healthy and caring for their
own, and their loved ones’ minor ailments.
Through all of its parts, the system aims to help
people stay healthy, get better if sick, and manage
disease and disability.

Clinical prevention services include screening
tests for cancer, checking blood pressure,
providing immunizations, and providing advice
and support for weight control, exercise, healthy
eating and smoking cessation. These services
are supplied mainly through family doctors and
other primary care providers. It is widely
acknowledged that not everyone receives all
of the preventive services they should.
Self care refers to activities that individuals
undertake on their own behalf and on the behalf
of loved ones, whether to obtain professional
help or cope with chronic illness. Some sources
of information for self care are shown on the
next page.
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For more information on the federal or
provincial health care systems, visit:

Self-Care Resources:
Telehealth Ontario:
1-866-797-0000 (TTY: 1-866-797-0007)

Ontario Ministry of Health and LongTerm Care: http://www.health.gov.on.ca
Central West LHIN:
http://www.centralwestlhin.on.ca

Ontario Ministry of Health
and Long-Term Care:
http://www.health.gov.on.ca/

Mississauga Halton LHIN:
http://www.mississaugahaltonlhin.on.ca/

Brampton Civic Hospital:
http://www.williamoslerhc.on.ca/

Canadian Patient Safety Institute
http://www.patientsafetyinstitute.ca/
index.html

Credit Valley Hospital:
http://www.cvh.on.ca/
Trillium Health Centre:
http://www.trilliumhealthcentre.org/
about/mississauga.html

Canadian Institute for Health
Information:
http://secure.cihi.ca/cihiweb/

Peel Public Health:
www.peelregion.ca

Ontario Health Quality Council:
www.ohqc.ca
Health Council of Canada:
http://www.healthcouncilcanada.ca/en/

Health Care Utilization
In 2005, 92% of Peel residents reported having a
regular medical doctor.C This rate was similar to
that for Ontario and greater than the rate for
Canada reported in 2007.1 In the previous year,
almost all Peel residents (95%) had consulted a
health care provider regarding their physical,
emotional or mental health. Ten per cent had
consulted an alterative health care provider,
for example a massage therapist, acupuncturist
or homeopath.C

!
About 79,500 Peel residents do not
have a regular medical doctor. To put
this number in perspective, this is
more than the total population of
Caledon.

In Peel, females were more likely than males
(95% vs. 89%) to have a regular medical doctor.
Females were slightly more likely than males
(97% vs. 93%) to have consulted any health care
professional in the previous year.C
The most common health care providers seen
by Peel residents were as follows: family
doctors/general practitioners (GP), dentists or
orthodontists and eye specialists. Residents of
Peel were less likely than residents of Ontario to
have consulted with another type of medical
doctor (such as a surgeon, allergist, orthopaedist,
gynecologist or psychiatrist), nurse or
chiropractor (Figure 17.1).C
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Figure 17.1
Health Care Providers Seen in Past 12 Months,
Peel and Ontario, 2005
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41.5
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26.5
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Nurse
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Per cent of respondents aged 12 years and older
Peel

Ontario

* Use estimate with caution
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care

Hospitalizations
In 2005, there were 73,340 hospital discharges in
Peel, of which 60% involved female patients.
These are higher among females because of stays
related to pregnancy and childbirth.
Hospitalizations in Peel represented 8% of total
hospitalizations in the province.
In Peel between 1997 and 2005, the rate of
hospitalizations for all causes decreased from
8,157 per 100,000 population to 6,590 per
100,000 population. Ontario’s rate of
hospitalizations also decreased, but Peel’s rate
was consistently lower.
Adverse Events Associated with
Medical Care and Treatment
Most treatments and some health care services
involve unavoidable risk for patients.2 However,
some adverse events related to health care are
due to errors and could be avoided. In 2008, the
Ontario Health Quality Council reported that the
rates for two serious health complications as a
result of hospital care, pulmonary embolism or
deep vein thrombosis and infections due to
medical care, have remained steady over the past

five years, suggesting that little progress has been
made with efforts to reduce them.2
Between 1986 and 2004, mortality records show
that 16 Peel residents (about one per year) died
as a result of medical care. This does not,
however, accurately represent the magnitude of
the adverse outcomes of health care. Nearly
70,000 annual hospital admissions in Canada
(2.8% of all admissions) are associated with an
adverse event that was preventable. Most adverse
effects are minor, but 21% result in death.3
Adverse outcomes of health care are thus one
of the leading causes of mortality and morbidity.
Among the most common specific causes are
infection and inappropriate administration
of medications.
Emergency Medical Services
In 2006, there were 70,822 calls for service
to Peel Regional Paramedic Services.4 Almost
all (98%) were for emergency service, making
Peel one of the most intensive paramedic
environments in Ontario. Between 2001 and
2006, the number of emergency calls increased
from 50,970 to 69,148, a rise of 36%. The
number of ambulances in service ranged from
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18 to a high of 32 during peak hours. Average
response time to emergency calls with the
highest priority emergency code was 7 minutes,
23 seconds.
Use of Home Care Services
In 2005, 4%* of Peel residents aged 18 years and
older reported they had received home care in the
past year. The rate for Ontario was only slightly
higher at 5% (Table 17.1).C
In 2005, Peel adults who received home care
were less likely than Ontario adults to have
received government-funded home care services.
Of the adults in Peel who received home care
in the previous year, 36% received services
that were fully or partially covered by the
government. In Ontario, the figure was 56%.C
The majority (81%) of Peel adults who received
home care in the previous year reported that they
received at least some home care not covered by
the government which was higher than in Ontario.
Less than 2%* of Peel adults reported they had
felt the need for home care service in the previous
year but did not receive it. In Ontario, the rate was
similar to Peel’s. C
Table 17.1
Use of Home Care among Residents Aged 18 Years and Older,
Peel and Ontario, 2005
Peel
Received home care in past year

4.0%*

Ontario
5.0%

Received government-funded home care in past year†

35.7%

56.2%

Received home care not funded by government in past year†

80.8%

57.8%

Had self-perceived unmet health care needs

1.9%*

1.7%

† Figures add to more than 100% due to multiple responses
* Use estimate with caution
Source: Canadian Community Health Survey 2005, Statistics Canada, Share File, Ontario Ministry of Health and Long-Term Care

*Use estimate with caution
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PREVENTING CHRONIC DISEASE
As illustrated throughout this report, there are
numerous factors that contribute to quality of
health. In addition, the report shows that many
residents have already, or eventually will, develop
chronic diseases. These diseases are likely to
have a substantial impact on their health, their
families and the health system. Chronic disease
is often preventable. But how much can be
achieved through prevention?
As the science is still evolving, there is no single
reliable and broadly accepted way to estimate
“preventability.” In this chapter, we explore two
different measurement approaches that help shed
light on this issue: one approach uses the known
relationship between risk factors and ill health to
model what might happen if risk factors were
reduced; the other approach estimates the
number of deaths from causes deemed avoidable.

• What if it were possible to reduce the prevalence
in Peel of six key risk factors for chronic
diseases?
• What improvement could this make to the quality
of people’s health?
• What effect could it have on the region’s burden
of chronic disease?
One way to address these questions involves the
assumption that, at the very least, Peel could
reduce its risk factor prevalence to levels already
achieved in other parts of Canada. Hence, we
will apply to Peel actual data from those
Canadian regions with the lowest risk factor
prevalence. This will enable us to estimate
the potential reduction in disease that Peel
could achieve through reducing its prevalence
of risk factors.
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Population attributable fraction
The population attributable fraction is
a way of considering the influence of a
risk factor on a population’s burden of
chronic disease. It is a measure of the
proportion of a disease in a population
that can be attributed to a specific
risk factor. The population attributable
risk gives an idea of the amount of
reduction that could be achieved in
a disease if a given risk factor
were eliminated or reduced in the
population. Its use is dependent on
the existence of good evidence about
the relationship between a specific
risk factor (such as smoking) and a
specific disease outcome (such as lung
cancer). In Ontario, the population
attributable fraction for lung cancer
and smoking is 84%; in other words,
84% of cases of lung cancers are
caused by smoking, and all would be
eliminated if no one smoked.
Population attributable fractions are
not additive – that is, it is not possible
to add up the proportions of different
diseases attributable to one risk
factor.

The impact of six behavioural risk factors
(smoking, alcohol misuse, obesity, overweight,
physical inactivity and low fruit and vegetable
consumption) will be considered on selected
chronic diseases: cancer (lung, breast, prostate,
colorectal), asthma, osteoarthritis, diabetes, heart
disease, stroke, chronic obstructive lung disease
and hypertension. These risk factors and chronic
conditions have been chosen because there is
strong evidence about the magnitude of the
association between the risk factors and their
related disease outcomes; and there is good
evidence that these risk factors are amenable to

modification. The following tables show the
estimated number of cases and deaths for the
selected chronic diseases. Many cells in the table
are empty; a cell is left empty if there is not
strong scientific evidence that a risk factor
causes a disease.
Table 18.1 (next page) shows the results of
applying the population attributable fraction for
the current risk factor prevalence in Peel on the
region’s illness and death numbers for the
selected chronic diseases. To understand how to
interpret the table, consider the example of lung
cancer. The table shows that six new cases of
lung cancer and five resulting deaths can be
attributed to poor diet (indicated by a low level
of fruit and vegetable consumption), while 295
cases of lung cancer and 259 resulting deaths can
be attributed to smoking. Because lung cancer is
usually fatal, the number of cases of lung cancer
is only marginally higher than the number of
deaths. Another chronic condition, hypertension,
shows a different pattern. Although a significant
number of Peel residents 88,175 have
hypertension, attributed mostly to lack of
physical exercise and obesity, only a relatively
small number (20) die from it.
Results indicate that a substantial number of
cases and deaths from chronic diseases in Peel
can be attributed to the six selected behavioural
risk factors. A conservative estimate of 209,505
cases and 1,024 deaths from chronic disease are
attributable to these behavioural risk factors each
year. Note that the table doesn’t show the health
consequences if a person has more than one risk
factor. This is because population attributable
risks are not additive.
To determine the areas that we can improve, an
assessment of the prevalence of risk factors
across Canada was conducted. The areas within
Canada with the “best” risk factor prevalence and
the comparison to Peel are shown in Table 18.2
(next page).
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Table 18.1
Estimated annual number of new cases and deaths from selected chronic diseases,
attributable to behavioural risk factors, Peel
Alcohol misuse
Cases

Deaths

Low Fruit and
Vegetable
Cases‡

Deaths

6

5

<5

<5

Lung
cancer
Colorectal
cancer

Obesity
Cases

Deaths

Overweight
Cases

Physical inactivity

Deaths

Cases

Deaths

18

6

21

7

95

31

15

<5

21

5

57

13

Prostate
cancer

10

<5

14

<5

Diabetes

19,233

94

12,030

27

7,224

20

2,154

29

1,949

18

8,082

167

Breast
cancer
females†

Heart
Disease§

20

2,086

5

24

1,477

23

Stroke-All€
Ischaemic
Stroke

161

<5

375

<5

Asthma#

17,773

<5

Arthritis

12,324

<5

34,817

9

209

<5

1,068

Deaths

Total
cases

Total
deaths

295

259

301

264

48

16

184

61

113

27

24

<5

38,487

141

7,612€

114€

23,360

375

1,233

20

1,233

20

1,813

<5

<5

COPD

Hypertension

Smoking
Cases

3,648

28,858

5

22,070

106

<5
24,500

6

Total

3,648

106

17,773

<5

34,394

<5

88,175

20

209,505

1,024

† women aged 50 years and older
‡ consumption <600 grams per day – assumes<5 servings per day
§ prevalent cases for all heart disease; deaths for ischaemic only
€ 35 years and older
# 20 years and older
COPD - Chronic Obstructive Pulmonary Disease
Note - all estimates are for adults aged 30 years and older unless speciﬁed.
Sources: Cancer Incidence 2004, Cancer Care Ontario; Ontario Mortality Database 2004, HELPS (Health Planning System),
Ministry of Health Promotion; Canadian Community Health Survey 2005, Statistics Canada, Share File,
Ontario Ministry of Health and Long-Term Care

Table 18.2
Best Prevalence of Risk Factor, Canadian Community and Peel
Risk Factor for
population aged
12 years and older

Prevalence and
Location within
Canada, 2005

2005 Peel Prevalence

Richmond, BC
13%

19%

East Kootenay, BC
49%

52%

Physical Inactivity

Kootenay, BC
34%

48%

Overweight and Obesity

Vancouver, BC
34%

48%

Richmond, BC
0.41 drinks per day

0.52 drinks per day

Richmond, BC
28%

35%

Smoking (deﬁned as
current or occasional)
Fruit and Vegetable Consumption
of less than 5 servings per day)

Mean Daily Alcohol Consumption
Binge drinking once or more in the
past year (30 years and older)

Source: Canadian Community Health Survey 2005, Statistics Canada, Public Use Micro data File
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Table 18.3 shows the results of applying
the population attributable fraction for an
“achievable” level of risk factor prevalence in
Peel on the region’s illness and death numbers for
the selected chronic diseases. The achievable data
was taken from those regions in Canada with the
lowest risk factor prevalence. Table 18.3 should
be interpreted in the same way as Table 18.1. Not
surprisingly, the estimated rates of illness and
death for the selected chronic diseases are lower
in Table 18.3 than Table 18.1.

Table 18.3
Estimated annual number of new cases and deaths of selected chronic diseases
based on achievable prevalence of risk factors, Peel
Alcohol misuse
Cases

Deaths

Lung
cancer
Colorectal
cancer

Low Fruit and
Vegetable
Cases‡

Deaths

5

5

<5

<5

Obesity
Cases

Deaths

Overweight
Cases

Deaths

Physical inactivity
Cases

Deaths

15

5

18

6

79

26

13

<5

13

<5

47

11

Prostate
cancer

8

<5

14

<5

Diabetes

17,396

90

10,084

19

Breast
cancer
females†

18

Heart
Disease§

1,463

<5

17

1,355

27

1,548

21

1,431

13

5,938
7,029

144

Stroke-All

143

<5

233

<5

Asthma#

12,953

<5

Arthritis

8,757

<5

27,673

7

191

<5

897

Total
cases

Total
deaths

272

241

277

246

37

13

151

51

91

21

22

<5

33,418

127

€

6,348

107

19,174

323

909

18

909

18

1,464

<5

3,307

28,465

5

16,915

<5
18,937

Total

€

<5

COPD

Hypertension

Deaths

18

€

Ischaemic
Stroke

Smoking
Cases

5

98

3,307

98

12,953

<5

25,672

0

75,075

17

172,513

906

† women aged 50 years and older
‡ consumption <600 grams per day – assumes<5 servings per day
§ prevalent cases for all heart disease; deaths for ischaemic only
€ 35 years and older
# 20 years and older
COPD - Chronic Obstructive Pulmonary Disease
Note - all estimates are for adults aged 30 years and older unless speciﬁed.
Sources: Cancer Incidence 2004, Cancer Care Ontario; Ontario Mortality Database 2004, HELPS (Health Planning System),
Ministry of Health Promotion; Canadian Community Health Survey 2005, Statistics Canada, Share File,
Ontario Ministry of Health and Long-Term Care
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Table 18.4 shows the differences between the
actual and the achievable states for both cases
and deaths. Note that this table shows Peel’s
achievable prevalence compared to existing
prevalence elsewhere in Canada. If we could
eliminate the risk factors entirely – if smoking
were not just reduced but eradicated, for example
– the disease avoided and lives saved would be
many times greater. These results for
“preventability” are just for six risk factors. If
we add the impact of improving air quality,
improving safety practices and improving access
to clinical preventive services to name just a few
examples, the magnitude of the benefit of
prevention is readily seen.

People who are less wealthy are less healthy

Income has been repeatedly shown to be
associated with higher levels of mortality, lower
life expectancy and poorer self-reported health.
What effect would higher levels of income have on
the burden of chronic disease in Peel? One method
of exploring this question involves looking at
what would happen if everyone in a region
earned the same amount of money. In Table 18.5
(next page), the assumption is made that all the
residents of Peel have incomes equal to that of
the top 20% of income earners.

Table 18.4
Number of cases and deaths from chronic disease attributable
to well-established risk factors
Cases
Existing
levels of
risk

Achievable
levels
of risk

Lung cancer

301

Colorectal
cancer

Deaths

Difference

%
reduction

Existing
levels of
risk

Achievable
levels
of risk

Difference

%
reduction

277

24

8.0

264

246

18

6.8

184

151

33

17.9

61

51

10

16.4

Breast cancer

113

91

22

19.5

27

21

6

22.2

Prostate
cancer

24

22

<5

8.3

<5

<5

<5

<5

Diabetes

38,487

33,418

5,069

13.2

141

127

14

9.9

Heart disease

23,360

19,174

4,186

17.9

375

323

52

13.9

Stroke – all
(smoking only)

1,233

909

324

26.3

20

18

<5

10

Ischaemic
Stroke

1,813

1,464

349

19.3

<5

<5

<5

50

COPD

3,648

3,307

341

9.4

106

98

8

7.6

Asthma

17,773

12,953

4,820

27.1

<5

<5

<5

50

Arthritis

34,394

25,672

8,722

25.4

<5

<5

<5

100

Hypertension

88,175

75,075

13,100

14.9

20

17

<5

15

209,505

172,513

36,992

17.7

1,024

906

118

11.5

Total*

* Some persons may have more than one condition.
Source: Institute for Clinical Evaluative Sciences, In-Tool
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The impact of income level on four selected
chronic diseases (cerebro-vascular disease,
chronic obstructive pulmonary disease,
osteoarthritis and ischaemic heart disease) was
estimated by applying age-sex adjusted disease
rates for the top 20% of income earners to the
remaining 80% of income earners.
The result is a substantial reduction in the
number of new cases of chronic conditions:
osteoarthritis (4,427), ischaemic heart disease
(2,504), chronic obstructive pulmonary disease
(2,674) and cerebrovascular disease (536). In
total, 10,141 cases of these diseases would have
been avoided.

Bearing in mind some methodological limitations
(see Data Methods and Limitations chapter in
the web version), these findings highlight the
magnitude of the impact that income levels have
on Peel’s rates of illness and death. We cannot
say with certainty that increasing all incomes to
the level of the top 20% of income earners would
reduce the annual number of new cases of these
diseases by 10,141. But the research does
highlight the need to address the health issues
associated with low income.
It is also clear that other regions of Canada are
benefiting from lower levels of prevalence for
several common behavioural risk factors. If Peel
could achieve similar levels, much ill health and
death would be avoided.

Table 18.5
Estimated number of new cases of selected chronic conditions if all
persons shared the income of the top 20%

Population
(n)

Cerebrovascular
Disease (stroke)

# of cases
Adjusted
using
rate per 100 adjusted rate

# of cases
using Q5
adjusted
rate

Difference
(n)

Q1

74,430

1.7

1,265

1,116

149

Q2

154,376

1.6

2,470

2,316

154

Q3

233,255

1.6

3,732

3,499

233

Q4

249,997

1.5

3,750

3,750

0

Q5

155,160

1.5

2,327

2,327

0

Q1

50,675

3.0

1,520

1,014

507

Q2

105,526

2.8

2,955

2,111

844

Q3

161,894

2.6

4,209

3,238

971

Q4

175,938

2.2

3,871

3,519

352

Q5

114,104

2.0

2,282

2,282

0

Q1

74,430

10.3

7,666

6,624

1,042

Q2

154,376

9.7

14,974

13,739

1,235

Q3

233,255

9.5

22,159

20,760

1,400

Q4

249,997

9.2

23,000

22,250

750

Q5

155,160

8.9

13,809

13,809

0

Q1

74,430

6.0

4,466

3,796

670

Q2

154,376

5.5

8,491

7,873

618

Q3

233,255

5.3

12,363

11,896

467

Q4

249,997

5.4

16,500

12,750

750

Q5

155,160

5.1

7,913

7,913

0

Reduction
(n)

536
Chronic
Obstructive
Pulmonary
Disease

Osteoarthritis

2,674

4,427

Ischaemic heart
Disease

2,504
Total

10,141
Note that Q1 = Quintile 1 (poorest 20%); Q5 = Quintile 5 (wealthiest 20%). The population counts are less than actual Peel population
because many residents do not report income data and are thus counted as "missing."
Source: Institute for Clinical Evaluative Sciences, In-Tool
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AVOIDABLE MORTALITY
The term avoidable mortality refers to a list of
diseases or conditions for which deaths may be
“avoided” among certain age groups with
appropriate medical care or public health
intervention and may be used as an indicator of
medical care quality.1 Variations in mortality
related to these avoidable causes, either
regionally, over time or between population
groups may indicate potential deficiencies in
health care which require further investigation.2
Canadian research has shown that deaths due to
avoidable causes have decreased over time (with
the exception of lung cancer among females).2
Causes of death in Peel and Ontario were
classified as either avoidable (due to medical
intervention or public health intervention) or
non-avoidable for those 0 to 74 years of age (see
the Data Methods chapter in the web version for
more details).3 This method of classification has
several limitations; most importantly it assumes
that medical care and public health interventions
are 100% effective and does not take into
account clinical or personal factors.
As seen in Figure 18.1, the mortality rate due to
all causes decreased over time in Ontario more

significantly than in Peel. Mortality due to all
causes and avoidable causes was consistently
lower in Peel than Ontario.
In 2004 there were 1,077 deaths in Peel and
17,603 deaths in Ontario among those aged 0 to
74 years which were due to causes deemed to be
avoidable. These deaths accounted for over half
of the total number of deaths in that age group
for 2004 (52% for Peel and 53% for Ontario).
Six causes of death were deemed to be amenable
to public health intervention. This does not
include deaths due to ischaemic heart disease, as
they were not deemed to be avoidable by public
health intervention alone. Figure 18.2 (on next
page) represents the mortality rates for all six of
these causes. Of all these causes, lung cancer is
associated with the highest mortality rate,
followed by motor vehicle accidents.
Table 18.6 (next page) shows that of the 2,055
deaths in Peel in 2004, 351 were avoidable due to
public health intervention. Public health
intervention could have had the greatest impact
of deaths due to lung cancer, which accounted
for 58% of those deaths amenable to public
health intervention.

Figure 18.1
Mortality Rate due to All Causes and Avoidable Causes,
Peel and Ontario, 1986–2004
Number of deaths per 100,000 aged 0 to 74 years
400
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0

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Year
Avoidable Causes - Peel

All Causes - Peel

Avoidable Causes - Ontario

Source: Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
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Figure 18.2
Mortality Rates for Conditions Amenable to Public Health Intervention,
Peel, 1986–2004
Number of deaths per 100,000 aged 0 to 74 years
25
20
15
10
5
0

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Year
HIV/AIDS

Lung Cancer

Skin Cancer

COPD†

Cirrhosis of liver

† Chronic Obstructive Pulmonary Disease
†† Motor Vehicle Accident
Source: Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion

Table 18.6
Number of Deaths Avoidable Due to Public Health Intervention,
Peel, 2004
Total Number
HIV/AIDS

11

Lung cancer

204

Skin cancer

14

COPD

37

Cirrhosis of liver

36

Motor Vehicle accidents

49

Total

351

Source: Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
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DATA ANALYSIS ISSUES AND
NEXT STEPS
Data used to describe health in this report come
from a variety of sources – some are external and
some are collected directly by Peel Public Health.
Although the data present a meaningful picture
of health status in Peel region, we were unable to
address certain health issues or questions due to
data limitations which we will describe below.
Immigrant Health and Ethno-cultural Issues
Currently, the only data available which describe
the health of immigrants are collected nationally
from the Canadian Community Health Survey
(CCHS) and locally from the Rapid Risk Factor
Surveillance System. The sample size for Peel
region from the CCHS is typically not large
enough to allow meaningful analyses for

immigrants unless survey years are combined.
There are no data collected on immigrants from
the vital statistics.
Mental Health
Available data on mental health are based on
self-reported surveys. Errors in recall and social
desirability may result in either an under or
over-estimate of the mental health issue being
measured. In addition, the tools used to define
issues such as depression may not define the
prevalence, but the risk of depression and may
miss out on other potential risk factors such as
genetic make-up and family history. The
definitions and classifications used to collect
mental health data may vary and can be
subjective which further complicates the
usefulness of the data.

193

a comprehensive report on health in peel

Neighbourhood Analyses
Neighbourhoods within Peel are composed of
different population groups and have different
health issues. It is difficult to assess neighbourhood issues within Peel due in part to poor data
quality and timeliness for mortality, live births
and stillbirth data – the completeness of the
postal code data varies and the coding for
municipal code (or Census Subdivision) does
not always have agreement with the residential
postal code. Other data sets, such as the NIDAY
Perinatal Database and the Integrated Services
for Children Information System (ISCIS) are
other potential sources of neighbourhood
analyses if the data and variables contained
within were collected using accurate measures
and were well populated (e.g. smoking during
pregnancy).

• Timeliness of vital statistics data
• Update of health care associated costs –
currently, only 1998 Canadian data are available
• Change the collection period for congenital
anomalies from 30 days back to one year. The
30-day collection period does not allow the
measurement of those congenital anomalies
which may appear up to one year after birth.
Finally, through the production of this report,
we have identified areas which require more
sophisticated methods of analysis in order to
learn more about the health issue for Peel.
These include:
• Stillbirths, low birth weight and their cause
• Preventability of chronic diseases
• The relationship between diabetes and obesity.

Peel will advocate for improvements in health
status data for the following:
• Increased sample size for national surveys to
allow for meaningful analyses at sub-levels
• Addition of ethnocultural information to the
collection of vital statistics information, cancer
incidence data and other regionally collected
sources
• Access to all International Classification of
Diseases codes in mortality databases to provide
more meaningful analyses with regards to injury
• Complete collection of variables within the
following data sets:
– Niday Perinatal Database, ISCIS
– Vital statistics (mortality, stillbirths and
live births)
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