
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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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). 

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.
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Alcohol misuse
Low Fruit and 

Vegetable    Obesity    Overweight Physical inactivity      Smoking  
Total 
cases

Total 
deathsCases   Deaths Cases‡ Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths

Lung 
cancer 6 5 295 259 301 264

Colorectal 
cancer <5 <5 18 6 21 7 95 31 48 16 184 61

Breast 
cancer 
females†

20 5 15 <5 21 5 57 13 113 27

Prostate 
cancer 10 <5 14 <5 24 <5

Diabetes 19,233 94 12,030 27 7,224 20 38,487 141

Heart 
Disease§ 2,086 24 1,477 23 2,154 29 1,949 18 8,082 167 7,612€ 114€ 23,360 375

Stroke-All€   1,233 20  1,233 20

Ischaemic 
Stroke 161 <5 375 <5 209 <5 1,068 <5 1,813 <5

COPD 3,648 106 3,648 106

Asthma# 17,773 <5 17,773 <5

Arthritis 12,324 <5 22,070 <5 34,394 <5

Hyperten-
sion 28,858 5 34,817 9 24,500 6 88,175 20

Total 209,505 1,024

Table 18.1
Estimated annual number of new cases and deaths from selected chronic diseases, 
attributable to behavioural risk factors, Peel

† 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

Source: Canadian Community Health Survey 2005, Statistics Canada, Public Use Micro data File

Risk Factor for  Prevalence and 
population aged  Location within 
12 years and older Canada, 2005 2005 Peel Prevalence

Smoking (defined as  Richmond, BC 
current or occasional) 13% 19% 

Fruit and Vegetable Consumption  East Kootenay, BC 
of less than 5 servings per day) 49% 52% 

Physical Inactivity  Kootenay, BC 
 34% 48% 

Overweight and Obesity Vancouver, BC 
 34% 48%

Mean Daily Alcohol Consumption Richmond, BC 
 0.41 drinks per day 0.52 drinks per day

Binge drinking once or more in the  Richmond, BC 
past year (30 years and older) 28%  35%
 

  



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.
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Table 18.3
Estimated annual number of new cases and deaths of selected chronic diseases 
based on achievable prevalence of risk factors, Peel

† 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

Alcohol misuse
Low Fruit and 

Vegetable    Obesity    Overweight Physical inactivity      Smoking  
Total 
cases

Total 
deathsCases   Deaths Cases‡ Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths

Lung 
cancer 5 5 272 241 277 246

Colorectal 
cancer <5 <5 15 5 18 6 79 26 37 13 151 51

Breast 
cancer 
females†

18 <5 13 <5 13 <5 47 11 91 21

Prostate 
cancer 8 <5 14 <5 22 <5

Diabetes 17,396 90 10,084 19 5,938 18 33,418 127

Heart 
Disease§ 1,463 17 1,355 27 1,548 21 1,431 13 7,029 144 6,348€ 107€ 19,174 323

Stroke-All€ 909 18 909 18

Ischaemic 
Stroke 143 <5 233 <5 191 <5 897 <5 1,464 <5

COPD 3,307 98 3,307 98

Asthma# 12,953 <5 12,953 <5

Arthritis 8,757 <5 16,915 <5 25,672 0

Hyperten-
sion 28,465 5 27,673 7 18,937 5 75,075 17

Total 172,513 906



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. 
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Table 18.4
Number of cases and deaths from chronic disease attributable 
to well-established risk factors

* Some persons may have more than one condition.
Source: Institute for Clinical Evaluative Sciences, In-Tool

Cases Deaths

Existing 
levels of 

risk

Achievable 
levels 
of risk Difference

% 
reduction

Existing 
levels of 

risk

Achievable 
levels 
of risk Difference

%  
reduction

Lung cancer 301 277 24 8.0 264 246 18 6.8

Colorectal 
cancer

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

Total* 209,505 172,513 36,992 17.7 1,024 906 118 11.5



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.
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Table 18.5
Estimated number of new cases of selected chronic conditions if all 
persons shared the income of the top 20%

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

Population 
(n)

Adjusted 
rate per 100

# of cases 
using 

adjusted rate

# of cases  
using Q5 
adjusted 

rate
Difference

(n)
Reduction 

(n)

Cerebro-
vascular 
Disease (stroke)

Q 1 74,430 1.7 1,265 1,116 149

Q 2 154,376 1.6 2,470 2,316 154

Q 3 233,255 1.6 3,732 3,499 233

Q 4 249,997 1.5 3,750 3,750 0

Q 5 155,160 1.5 2,327 2,327 0

536

Chronic
Obstructive
Pulmonary 
Disease

Q 1 50,675 3.0 1,520 1,014 507

Q 2 105,526 2.8 2,955 2,111 844

Q 3 161,894 2.6 4,209 3,238 971

Q 4 175,938 2.2 3,871 3,519 352

Q 5 114,104 2.0 2,282 2,282 0 2,674

Osteoarthritis

Q 1 74,430 10.3 7,666 6,624 1,042

Q 2 154,376 9.7 14,974 13,739 1,235

Q 3 233,255 9.5 22,159 20,760 1,400

Q 4 249,997 9.2 23,000 22,250 750

Q 5 155,160 8.9 13,809 13,809 0

4,427

Ischaemic heart 
Disease

Q 1 74,430 6.0 4,466 3,796 670

Q 2 154,376 5.5 8,491 7,873 618

Q 3 233,255 5.3 12,363 11,896 467

Q 4 249,997 5.4 16,500 12,750 750

Q 5 155,160 5.1 7,913 7,913 0

2,504

Total 10,141



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. 
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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

Year

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

Year

† Chronic Obstructive Pulmonary Disease
†† Motor Vehicle Accident
Source: Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion
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Table 18.6
Number of Deaths Avoidable Due to Public Health Intervention, 
Peel, 2004

Source: Ontario Mortality Database 1986-2004, HELPS (Health Planning System), Ministry of Health Promotion

 Total Number

HIV/AIDS 11

Lung cancer 204

Skin cancer 14

COPD 37

Cirrhosis of liver 36

Motor Vehicle accidents 49

Total 351 

 




