Cancer
in Halton
Halton Region Cancer Incidence
and Mortality Report 2008–2012

The Regional Municipality of Halton
March 2017

Reference:
Halton Region Health Department, Cancer in Halton: Halton Region Cancer Incidence and Mortality Report.
Oakville, Ontario, March 2017.

Author:
Kristen Wheeler, Epidemiologist, Halton Region Health Department

Acknowledgements:
Daniela Kempkens, Associate Medical Officer of Health, Halton Region Health Department
Emma Tucker, Manager & Senior Epidemiologist, Halton Region Health Department
Megan Hempel, Epidemiologist, Halton Region Health Department
Lorraine Gold, Public Health Nurse – Health Equity Advisor, Halton Region Health Department
Erika Norris, Public Health Nurse – Health Equity Advisor, Halton Region Health Department
Sonya Muntwyler, Public Health Nurse, Halton Region Health Department

Table of Contents
Executive Summary.................................................................................................................................... 1
Introduction ................................................................................................................................................. 3
Presentation of the results .................................................................................................................... 3
Part I: Overview of cancer incidence and mortality ................................................................................ 5
Cancer incidence .................................................................................................................................... 5
Cancer mortality ..................................................................................................................................... 6
Leading cancers in Halton..................................................................................................................... 7
Comparison of leading cancers between Halton and Ontario........................................................... 9
Top cancers by age and sex ............................................................................................................... 11
Part II: Trends in incidence and mortality .............................................................................................. 13
All cancers ............................................................................................................................................ 13
Lung cancer .......................................................................................................................................... 14
Lung cancer time trends by sex ____________________________________________________ 15
Colorectal cancer ................................................................................................................................. 17
Colorectal cancer screening rates __________________________________________________ 18
Thyroid cancer ...................................................................................................................................... 19
Thyroid cancer incidence by age group and sex _______________________________________ 20
Non-Hodgkin lymphoma ...................................................................................................................... 22
Melanoma .............................................................................................................................................. 23
Melanoma incidence by age group and sex ___________________________________________ 24
Leukemia ............................................................................................................................................... 26
Bladder cancer ..................................................................................................................................... 27
Kidney cancer ....................................................................................................................................... 28
Oral cancer ............................................................................................................................................ 29
Pancreatic cancer ................................................................................................................................. 30
Stomach cancer .................................................................................................................................... 31
Brain and other nervous system cancer ............................................................................................ 32
Esophageal cancer............................................................................................................................... 33
Female cancers, all ages ..................................................................................................................... 34
Breast cancer __________________________________________________________________ 34
Breast cancer incidence by age group…………………………………………………………………..35
Breast cancer screening rates……………………………………………………………………………36
Uterine cancer __________________________________________________________________ 37
Ovarian cancer _________________________________________________________________ 38
Cervical cancer _________________________________________________________________ 39
Cervical cancer screening rates………………………………………………………………………….40
Male cancers, all ages.......................................................................................................................... 41
Prostate cancer _________________________________________________________________ 41
Prostate cancer mortality by age group………………………………………………………………….42
Part III: Cancer and the social determinants of health ......................................................................... 43
Cancer risk factors and the social determinants of health .............................................................. 44
Cancer screening and socioeconomic status __________________________________________ 46

Colorectal cancer screening and socioeconomic status………………………………………………46
Breast cancer screening and socioeconomic status…………………………………………………..47
Cervical cancer screening and socioeconomic status…………………………………………………48
Conclusion ................................................................................................................................................ 49
References ................................................................................................................................................ 50
Appendix: Data notes and limitations .................................................................................................... 55
Definitions ............................................................................................................................................. 55
Statistical significance......................................................................................................................... 56
Data sources ......................................................................................................................................... 56
Limitations ............................................................................................................................................ 57
Change in multiple primary rules ___________________________________________________ 57
Other limitations ________________________________________________________________ 57

List of Figures
Figure 1: Age-specific incidence rates (per 100,000) for all cancers by sex, Halton Region, 2008-2012 combined.
...................................................................................................................................................................... 5
Figure 2: Age-specific mortality rates (per 100,000) for all cancers by sex, Halton Region, 2008-2012 combined.
...................................................................................................................................................................... 6
Figure 3: All cancers age-standardized incidence and mortality rates (per 100,000, all ages, both sexes), Ontario
and Halton Region, 1986-2012. .................................................................................................................. 13
Figure 4: Lung cancer age-standardized incidence and mortality rates (per 100,000, all ages, both sexes), Ontario
and Halton Region, 1986-2012. .................................................................................................................. 14
Figure 5: Lung cancer age-standardized incidence and mortality rates (per 100,000, females only, all ages),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 15
Figure 6: Lung cancer age-standardized incidence and mortality rates (per 100,000, males only, all ages), Ontario
and Halton Region, 1986-2012. .................................................................................................................. 16
Figure 7: Colorectal cancer age-standardized incidence and mortality rates (per 100,000, all ages, both sexes),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 17
Figure 8: Age-adjusted percentage of screen-eligible individuals (50-74 years old, both sexes) up to date with
colorectal cancer screening, Ontario and Halton Region, 2010-2013. ....................................................... 18
Figure 9: Thyroid cancer age-standardized incidence and mortality rates (per 100,000, all ages, both sexes),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 19
Figure 10: Thyroid cancer age-standardized incidence rates (per 100,000, females only), by age group, Ontario
and Halton Region, 2008-2012. .................................................................................................................. 20
Figure 11: Thyroid cancer age-standardized incidence rates (per 100,000, males only), by age group, Ontario and
Halton Region, 2008-2012. ......................................................................................................................... 21
Figure 12: Non-Hodgkin lymphoma age-standardized incidence and mortality rates (per 100,000, all ages, both
sexes), Ontario and Halton Region, 1986-2012. ........................................................................................ 22
Figure 13: Melanoma age-standardized incidence and mortality rates (per 100,000, all ages, both sexes), Ontario
and Halton Region, 1986-2012. .................................................................................................................. 23
Figure 14: Melanoma age-standardized incidence rates (per 100,000, females only), by age group, Ontario and
Halton Region, 2008-2012. ......................................................................................................................... 24
Figure 15: Melanoma age-standardized incidence rates (per 100,000, males only), by age group, Ontario and
Halton Region, 2008-2012. ......................................................................................................................... 25
Figure 16: Leukemia age-standardized incidence and mortality rates (per 100,000, all ages, both sexes), Ontario
and Halton Region, 1986-2012. .................................................................................................................. 26
Figure 17: Bladder cancer age-standardized incidence and mortality rates (per 100,000, all ages, both sexes),
Ontario and Halton Region, 1989-2012.* ................................................................................................... 27
Figure 18: Kidney cancer age-standardized incidence and mortality rates (per 100,000, all ages, both sexes),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 28
Figure 19: Oral cancer age-standardized incidence and mortality rates (per 100,000, all ages, both sexes),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 29
Figure 20: Pancreatic cancer age-standardized incidence and mortality rates (per 100,000, all ages, both sexes),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 30
Figure 21: Stomach cancer age-standardized incidence and mortality rates (per 100,000, all ages, both sexes),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 31
Figure 22: Brain and other nervous system cancer age-standardized incidence and mortality rates (per 100,000,
all ages, both sexes), Ontario and Halton Region, 1986-2012. ................................................................. 32
Figure 23: Esophageal cancer age-standardized incidence and mortality rates (per 100,000, all ages, both sexes),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 33
Figure 24: Breast cancer age-standardized incidence and mortality rates (per 100,000, all ages, females only),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 34
Figure 25: Breast cancer age-standardized incidence rates (per 100,000, females only), by age group, Ontario
and Halton Region, 2008-2012. .................................................................................................................. 35
Figure 26: Age-adjusted percentage of screen-eligible women (50-74 years old) who completed at least one
mammogram within a two-year period, Ontario and Halton Region, 2006-2013. ...................................... 36
Figure 27: Uterine cancer age-standardized incidence and mortality rates (per 100,000, all ages, females only),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 37

Figure 28: Ovarian cancer age-standardized incidence and mortality rates (per 100,000, all ages, females only),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 38
Figure 29: Cervical cancer age-standardized incidence and mortality rates (per 100,000, all ages, females only),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 39
Figure 30: Age-adjusted percentage of screen-eligible women (21-69 years old)* who completed at least one Pap
test within a three-year period, Ontario and Halton Region, 2002-2013. ................................................... 40
Figure 31: Prostate cancer age-standardized incidence and mortality rates (per 100,000, all ages, males only),
Ontario and Halton Region, 1986-2012. ..................................................................................................... 41
Figure 32: Prostate cancer age-standardized mortality rates (per 100,000, males only), by age group, Ontario and
Halton Region, 2008-2012. ......................................................................................................................... 42
Figure 33: Percentage of screen-eligible individuals (50-74 years old, both sexes) up to date with colorectal
cancer screening, by neighbourhood income, Halton Region, 2013. ......................................................... 46
Figure 34: Percentage of screen-eligible women (50-74 years old) who completed at least one mammogram
within a two-year period, by neighbourhood income, Halton Region, 2012-2013. ..................................... 47
Figure 35: Percentage of screen-eligible women (21-69 years old) who completed at least one Pap test within a
three-year period, by neighbourhood income, Halton Region, 2011-2013. ............................................... 48

List of Tables
Table 1: Annual age-standardized incidence rates (per 100,000) for leading cancers, males and females, Halton
Region, 2008-2012 combined. ..................................................................................................................... 7
Table 2: Annual age-standardized mortality rates (per 100,000) for leading cancers, males and females, Halton
Region, 2008-2012 combined. ..................................................................................................................... 8
Table 3: Annual age-standardized cancer incidence and mortality rates (per 100,000) for Ontario and Halton
Region, 2008-2012 combined. ................................................................................................................... 10
Table 4: Top three incident types of cancer, by age group and sex, Halton Region and Ontario, 2008-2012
combined (annual age-standardized rate per 100,000 in brackets). .......................................................... 11
Table 5: Top three causes of cancer death, by age group and sex, Halton Region and Ontario, 2008-2012
combined (annual age-standardized rate per 100,000 in brackets). .......................................................... 12
Table 6: Prevalence of lifestyle factors associated with cancer risk in Halton Region ............................... 44

Executive Summary
Cancer represents a significant burden of illness and the most common cause of death in both Halton and
Ontario. This report identifies the top cancers by incidence rate (new cancers being diagnosed) and
mortality rate (cancers causing death) in Halton, with comparisons to Ontario. It also assesses trends in
specific cancer rates between 1986 and 2012, focusing on the cancers responsible for the greatest
incidence and mortality in males and females, and highlighting any significant increases or decreases in
incidence and/or mortality associated with these cancers over time. The latest year for which data are
currently available from the Ontario Cancer Registry is 2012.
Incidence and mortality in Halton: In 2008-2012 combined, the most commonly occurring cancers in
Halton (as in Ontario) were:
 Lung cancer (both sexes)
 Colorectal cancer (both sexes)
 Breast cancer (for women)
 Prostate cancer (for men)
These cancers accounted for roughly half of all newly diagnosed cancer cases (incidence) and nearly half
of all cancer-related deaths (mortality) in Halton.
Incidence and mortality in Halton, compared to Ontario: Halton’s incidence and mortality rates for
2008-2012 were similar to Ontario’s for most cancers, except for the following where statistically
significant differences were observed:
Incidence rate (2008-2012)
All cancers combined,
females only
 Breast cancer, females only
 Thyroid cancer, both sexes
combined
 Melanoma, both sexes
combined

Mortality rate (2008-2012)


Halton rate higher
than Ontario rate

Halton rate lower than
Ontario rate



Lung cancer, both sexes
combined



Prostate cancer, males only





All cancers combined, both sexes
All cancers combined, males only
Colorectal cancer, both sexes
combined
Lung cancer, both sexes combined



Higher incidence in Halton of breast cancer, thyroid cancer, and melanoma may reflect greater uptake of
screening or increased exposure to relevant risk factors in Halton (such as sunburn for melanoma or
older age at first pregnancy for breast cancer). Higher prostate cancer mortality in Halton may be due to
older adults in Halton experiencing better health overall late in life, resulting in more deaths from less
likely causes such as slow-growing prostate tumours.
Top three cancers by age and sex, Halton compared to Ontario: Different types of cancer tend to
occur and cause death for males and females, and at different stages of a person’s life. These differences
by sex and across the lifespan were similar in both Halton and Ontario.
Trends in incidence and mortality (1986-2012), Halton compared to Ontario: Incidence for all
cancers combined increased in Halton and Ontario between 1986 and 2012, while mortality for all
cancers combined decreased over the same time period. Some of the increased incidence may reflect
greater cancer detection due to changes in screening practices and improved screening technology, while
the decline in mortality is likely due to increased early detection and better treatment. Screening rates for
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colorectal cancer, breast cancer, and cervical cancer were significantly higher in Halton compared to
Ontario.
Cancer and the social determinants of health: Socioeconomic status is a social determinant of health
that reflects an individual’s income, education, and employment. Socioeconomic status is often related to
cancer incidence and mortality, as well as to individuals’ exposure to cancer risk factors. Risk factors like
a diet low in fruits and vegetables or physical inactivity may decrease with increasing income, while risk
factors like sun exposure and alcohol consumption may increase with increasing income. Participation in
cancer screening is lower in lower income neighbourhoods in Halton. Opportunities exist for Halton
residents to reduce their cancer risk, such as through behavioral changes, modifications to the built
environment, and by addressing underlying health inequities.
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Introduction
Cancer refers to a collection of related diseases in which cells of the body begin dividing uncontrollably,
forming abnormal growths called tumours. Unlike benign (non-cancerous) tumours that stay in one place
in the body, malignant (cancerous) tumours invade surrounding tissues. Cancer can occur almost
1
anywhere in the human body.
Halton’s last report on cancer presented cancer cases and deaths from 1986 to 2009, with a focus on
2005-2009. This updated Cancer in Halton report includes data up to 2012, with a focus on 2008-2012,
the most recent five years of data available in Ontario.
The purpose of this report is to provide Halton health department programs and community partners with
updated information that can help with program planning and policy development. Such programs and
policies aim to reduce the burden associated with cancer by influencing factors related to cancer
development, such as environmental laws and regulations, and lifestyle behaviours and screening (as
well as the underlying factors that influence these actions). The report also helps fulfill the Ontario Public
Health Standards (OPHS) by reporting on the assessment of population health data related to cancer
cases and deaths.
Cancer presents a significant burden of illness and is the most common cause of death in both Halton
and in Ontario. From 2008 to 2012, there were an average of 2,477 newly diagnosed cancers and 903
cancer deaths every year in Halton. Biological factors such as age and sex are strong determinants of
cancer risk, and consequently this report often presents rates by age and sex.
This updated report also includes a new section reporting on lifestyle behaviours associated with
increased cancer risk in Halton residents, such as alcohol consumption, tobacco use, and obesity. A
healthy lifestyle can significantly reduce an individual’s risk of cancer. However, these behaviours are
strongly influenced by social and economic factors, which help to shape the environments where we live,
learn, work, and play. These social and economic factors are often referred to as the social determinants
of health. Due to limitations in data, income is the only social determinant of health explored in this report,
but there are others that can affect cancer incidence and mortality.

Presentation of the results
The 2008-2012 Cancer in Halton Report explores cancer incidence (new cancers being diagnosed) and
cancer mortality (cancers causing death) among Halton residents, as well as cancer screening and the
presence of cancer risk factors in Halton. The incidence and mortality rates for Halton are compared to
the corresponding rates for the Ontario population as a whole. Data for each year between 2008 and
2012 were combined because it was the most recent five-year period of data available. A five-year
average helps to account for any unstable rates in the population that might be observed when assessing
only a single year of data. Trends in specific cancer incidence and mortality rates between 1986 and 2012
are also presented. The report is divided into three major sections:


Part I: Overview of cancer incidence and mortality provides the incidence and mortality rates
for all cancers combined and the most commonly occurring cancers in Halton between 2008 and
2012, with comparisons to Ontario.



Part II: Trends in incidence and mortality presents trends in the incidence and mortality of the
most commonly occurring cancers in Halton and Ontario from 1986 to 2012 (focusing on the top
ten cancers associated with incidence and mortality in males and females, for a total of eighteen
cancer types). Any significant increases or decreases over time are noted, and rates by age
and/or sex are presented for cancers whose incidence and/or mortality was significantly higher in
Halton compared to Ontario. Screening rates are also presented for relevant cancers (colorectal,
breast, and cervical).
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Part III: Cancer and the social determinants of health explores lifestyle behaviours associated
with increased cancer risk, and the association between these behaviours and socioeconomic
status within Halton based on existing Halton Health Statistics reports. New analysis of the
association of cancer screening rates with neighbourhood income is also presented.

Cancer data are presented as counts, crude rates, age-standardized rates, and age- and sex-specific
rates:
Crude rates provide the actual incidence of or mortality from cancer in Halton. Crude rates from
two different populations (such as Halton and Ontario) should never be compared, because crude
rates are influenced by a population’s age structure.
Age-standardized rates are used to compare rates between different populations. Incidence and
mortality rates are standardized to the 1991 Canadian population, while screening rates are
standardized to the 2011 Canadian population. Standardization ensures that any differences in
rate observed between populations are not due to differences in the age structure of the
populations. Age-standardized rates do not provide an accurate representation of the actual
incidence, mortality, or screening rates in the population, but rather what the rates would be in the
year used for standardization, enabling comparisons between populations.
Age- and sex-specific rates are provided to compare cancer rates between different sexes and
age groups in Halton. This allows identification of age and sex groups that are more likely than
others to develop or die from particular types of cancer.
Note that incidence rates refer to the number of newly diagnosed cases of cancer per 100,000 people in
the population, per year. Mortality rates refer to the number of deaths due to cancer per 100,000 people,
per year. For privacy reasons, rates cannot be reported when there are fewer than five cases or deaths in
the selected area and time period of interest (indicated with double asterisks, **).
Some rates are presented with 95% confidence intervals. A 95% confidence interval (CI) represents a
range of values that 95% of the time will contain the true value. 95% CIs are presented by “I” shaped bars
on a graph. When CIs do not overlap between two or more groups, this indicates that the difference
between the groups is statistically significant and is therefore unlikely to be due to chance alone. Trends
over time were tested for statistical significance using log-linear regression, adjusted for autocorrelation.
Please note that the upper limit of the Y-axis scale differs in each graph.
Definitions, information on data sources, and limitations can be found in the Appendix.
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Part I: Overview of cancer incidence and mortality
Cancer incidence
Figure 1 displays the crude incidence rate in Halton for all types of cancer in 2008-2012 combined, by
sex and age group.
Cancer incidence was highest among older adults, meaning they were at a greater risk of developing
cancer than younger adults and children. For those aged 65+, males had a significantly higher cancer
incidence rate than females, as shown by the non-overlapping confidence intervals between males and
females in the figure. Conversely, among adults aged 20 to 44 years, females had a significantly higher
cancer incidence rate compared to males. Within the age groups 0-19 years and 45-64 years, there were
no statistically significant differences in incidence by sex.

Figure 1: Age-specific incidence rates (per 100,000) for all cancers by sex, Halton Region, 20082012 combined.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Cancer mortality
Figure 2 shows the crude mortality rate in Halton for all types of cancer in 2008-2012 combined, by sex
and age group.
The risk of dying from cancer rises as age increases, with older adults (ages 65 and up) having the
highest cancer mortality rate. Among older adults, males had a significantly higher cancer mortality rate
compared to females. There were no statistically significant differences in mortality rate between males
and females for the 20-44 and 45-64 year age groups.

Figure 2: Age-specific mortality rates (per 100,000) for all cancers by sex, Halton Region, 20082012 combined.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
**not reportable due to fewer than 5 deaths

2008-2012 Halton Region Cancer Report

6

Leading cancers in Halton
Table 1 shows the average age-standardized incidence rates (ASIRs) for 2008-2012 combined
separately for males and females, for the most commonly occurring cancers in Halton. The average
number of new cases each year is also indicated.
Table 1: Annual age-standardized incidence rates (per 100,000) for leading cancers, males and
females, Halton Region, 2008-2012 combined.

Males

Females
Incidence rate
per 100,000
females per
year
108.4
41.7
38.7
36.2

Incidence rate
per 100,000
males per year

Average
cases per
year

122.0
55.4
47.3
25.4

334
151
126
68

Breast
Lung
Colorectal
Thyroid

23.1

62

Uterine

24.6

79

6

Prostate
Colorectal
Lung
Melanoma
Non-Hodgkin
lymphoma
Bladder

20.5

54

17.9

55

7

Leukemia

15.1

40

16.1

51

8
9
10

Kidney
Oral
Thyroid
All Other
Cancers
All Cancers
(Total)

14.5
12.3
11.2

41
36
30

13.8
10.9
8.7

43
34
24

103.0

273

79.3

258

449.9

1215

Melanoma
Non-Hodgkin
lymphoma
Ovarian
Leukemia
Cervical
All Other
Cancers
All Cancers
(Total)

396.3

1262

Type of
cancer
1
2
3
4
5

Type of
cancer

Average
cases per
year
347
137
131
103

Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Table 2 lists the average age-standardized mortality rates (ASMRs) for 2008-2012 combined separately
for males and females, for the leading causes of cancer death in Halton. The average number of deaths
per year is also provided for each cancer type.
Table 2: Annual age-standardized mortality rates (per 100,000) for leading cancers, males and
females, Halton Region, 2008-2012 combined.

Males

Type of cancer

1
2
3
4
5

Lung
Prostate
Colorectal
Pancreatic
Esophageal

6

Bladder

Mortality
rate per
100,000
males per
year
37.2
23.0
18.5
8.1
7.5
7.4

7

Females
Average
deaths per
year
99
60
49
22
21
19

Type of cancer

Lung
Breast
Colorectal
Pancreatic
Ovarian
Non-Hodgkin
lymphoma
Leukemia
Brain and other
nervous system

Mortality
rate per
100,000
females per
year
29.8
21.8
11.8
7.5
6.5
4.2

Average
deaths per
year
99
74
44
26
22
15

Leukemia
7.1
19
4.1
14
Non-Hodgkin
8
7.0
18
4.1
13
lymphoma
Brain and other
9
6.8
19
Uterine
3.7
13
nervous system
10 Stomach
6.2
16
Bladder
2.6
11
All Other
44.8
118
All Other Cancers
32.2
113
Cancers
All Cancers
All Cancers
173.5
460
128.4
443
(Total)
(Total)
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.

Each cancer type listed in Table 1 or Table 2 will be explored in greater depth in Part II: Trends in
incidence and mortality.
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Comparison of leading cancers between Halton and Ontario
Table 3 shows the average age-standardized incidence rates (ASIRs) and age-standardized mortality
rates (ASMRs) for Ontario and Halton for 2008-2012 combined. It also includes rate ratios for incidence
and mortality for each cancer. The rate ratio was calculated by dividing the Halton rate by the Ontario
rate. A rate ratio of 1 indicates that the Halton rate and the Ontario rate are the same. A rate ratio of less
than 1 indicates that the rate is lower in Halton compared to Ontario. A rate ratio of greater than 1
indicates that the rate is higher in Halton compared to Ontario. Statistically significant differences in rates
are shown in bold with an arrow to indicate whether the rate is lower in Halton () or higher in Halton ()
compared to Ontario.
Halton’s average annual ASIR for all cancers in both sexes combined (417.2 new cases per 100,000
people per year) did not significantly differ from Ontario’s (412.7 new cases per 100,000 people per year).
However, the average annual ASMR in Halton (146.4 cancer deaths per 100,000 people per year) was
significantly lower than Ontario’s ASMR of 152.5 cancer deaths per 100,000 people per year.
For all cancers combined, females in Halton had a significantly higher annual ASIR (396.3 new cancers
per 100,000 females per year) compared to females in the province as a whole (380.0 new cancers per
100,000 females per year). However, the average annual ASMR for females in Halton did not significantly
differ from Ontario’s corresponding ASMR.
Cancer incidence in Halton males did not significantly differ from incidence among males in Ontario
overall. However, Halton’s average annual ASMR for all cancers combined in males (173.5 cancer deaths
per 100,000 males per year) was significantly lower than the Ontario ASMR (182.6 cancer deaths per
100,000 males per year).
Looking at specific cancer types, the average annual ASIR for lung cancer in both sexes combined was
significantly lower in Halton (43.9 new cases per 100,000 people per year) than it was in Ontario (52.5
new cases per 100,000 people per year). Conversely, the average annual ASIRs for thyroid cancer (both
sexes combined), melanoma (both sexes combined), and breast cancer (females only) were each
significantly higher in Halton than in Ontario. The ASIRs for all other cancers listed in Table 3 did not
significantly differ between Halton and Ontario.
The average annual ASMRs for lung cancer (both sexes combined) and colorectal cancer (both sexes
combined) were each significantly lower in Halton than in Ontario. Among men, the ASMR for prostate
cancer was significantly higher in Halton (23.0 deaths per 100,000 males per year) compared to Ontario
(19.0 deaths per 100,000 males per year). The ASMRs for all other cancers listed in Table 3 did not
significantly differ between Halton and Ontario.
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Table 3: Annual age-standardized cancer incidence and mortality rates
and Halton Region, 2008-2012 combined.
Cancers occurring in both sexes
Type
Rate per 100,000 people
Ontario
Halton
Incidence
412.7
417.2
All cancers
Mortality
152.5
146.4
Incidence
52.5
43.9
Lung
Mortality
38.4
32.7
Incidence
48.8
46.3
Colorectal
Mortality
17.5
14.8
Incidence
18.7
24.1
Thyroid
Mortality
0.4
0.3
Incidence
18.4
19.2
Non-Hodgkin
lymphoma
Mortality
5.8
5.4
Incidence
15.9
21.1
Melanoma
Mortality
2.5
2.9
Incidence
13.7
12.7
Leukemia
Mortality
5.8
5.4
Incidence
12.1
12.8
Bladder
Mortality
4.0
4.6
Incidence
11.3
10.3
Kidney
Mortality
3.3
3.3
Incidence
9.8
9.0
Oral
Mortality
2.5
2.4
Incidence
9.4
8.7
Pancreatic
Mortality
8.5
7.8
Incidence
7.6
6.6
Stomach
Mortality
4.1
4.1
Incidence
7.2
8.0
Brain and other
nervous system
Mortality
4.6
5.3
Incidence
4.4
4.5
Esophageal
Mortality
4.1
4.3
Cancers occurring only in females
Type
Rate per 100,000 females
Ontario
Halton
Incidence
380.0
396.3
All cancers
Mortality
130.9
128.4
Incidence
99.4
108.4
Breast*
Mortality
20.0
21.8
Incidence
24.2
24.6
Uterine
Mortality
3.8
3.7
Incidence
13.0
13.8
Ovarian
Mortality
6.7
6.5
Incidence
8.3
8.7
Cervical
Mortality
1.8
1.6
Cancers occurring only in males
Type
Rate per 100,000 males
Ontario
Halton
Incidence
458.5
449.9
All cancers
Mortality
182.6
173.5
Prostate
Incidence
119.6
122.0
Mortality
19.0
23.0
*Breast cancer in men is not included in this report; less than 1% of all breast cancers occur in men.
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(per 100,000) for Ontario

Rate ratio
1.01
0.96
0.84
0.85
0.95
0.84
1.28
0.77
1.04
0.94
1.33
1.15
0.92
0.94
1.06
1.15
0.91
1.00
0.91
0.96
0.93
0.91
0.87
0.99
1.12
1.17
1.02
1.04

Significance

Rate ratio
1.04
0.98
1.09
1.09
1.02
0.98
1.07
0.98
1.04
0.90

Significance


Rate ratio
0.98
0.95
1.02
1.21

Significance














2
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Top cancers by age and sex
The most common types of cancer to develop vary across the lifespan as people age. Similarly, due to differences in exposure, behaviour, and
physiology, the most commonly occurring cancer types may vary between males and females. Table 4 shows the top three causes of cancer by
sex and stage of life, for Halton and Ontario, for 2008-2012 combined.
Table 4: Top three incident types of cancer, by age group and sex, Halton Region and Ontario, 2008-2012 combined (annual agestandardized rate per 100,000 in brackets).

Halton
Female

Ontario
Male
1.
2.

3.

Leukemia (4.1)
Brain and other nervous system
(4.0)
N/A

Thyroid (8.5)
Hodgkin lymphoma (4.9)
Melanoma (4.7)

1.
2.
3.

1.
2.
3.

Breast (77.3)
Thyroid (49.0)
Melanoma (16.2)

1.
2.
3.

1.
2.
3.

Male
1.
2.

3.

Leukemia (5.5)
Brain and other nervous system
(3.5)
Kidney (1.0)

3.

Leukemia (5.9)
Brain and other nervous system
(3.5)
Non-Hodgkin lymphoma (1.5)

Non-Hodgkin lymphoma (5.9)
Testicular (5.6)
Hodgkin lymphoma (5.0)

1.
2.
3.

Thyroid (8.4)
Hodgkin Lymphoma (4.7)
Melanoma (2.7)

1.
2.
3.

Testicular (7.4)
Hodgkin lymphoma (4.7)
Leukemia (2.9)

1.
2.
3.

Melanoma (14.5)
Testicular (13.7)
Thyroid (12.1)

1.
2.
3.

Breast (65.1)
Thyroid (41.5)
Cervical (12.9)

1.
2.
3.

Testicular (12.1)
Colorectal (11.7)
Thyroid (9.2)

Breast (296.8)
Lung (115.1)
Colorectal (95.8)

1.
2.
3.

Prostate (449.9)
Colorectal (158.9)
Lung (122.9)

1.
2.
3.

Breast (284.6)
Lung (144.5)
Colorectal (105.7)

1.
2.
3.

Prostate (431.6)
Lung (175.3)
Colorectal (166.4)

Breast (372.6)
Lung (365.0)
Colorectal (327.8)

1.
2.
3.

Prostate (603.5)
Lung (446.1)
Colorectal (397.1)

1.
2.
3.

Breast (337.9)
Lung (317.0)
Colorectal (312.4)

1.
2.
3.

Prostate (648.4)
Lung (513.4)
Colorectal (446.2)

1.
2.
3.

Leukemia (6.0)
N/A
N/A

1.
2.
3.

0-14 years

1.
2.

Female

15-24 years

25-49 years

50-74 years

75+ years
N/A – too few cases (<5 per cancer type) to report.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population Estimates, Ontario Ministry of Health and Long-Term Care,
IntelliHEALTH ONTARIO, extracted May 2015.
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The most common types of cancer to cause death also differ by sex, and change across the lifespan as people age. Table 5 specifies the top
three causes of cancer death by sex and stage of life, for Halton and Ontario residents, from 2008-2012 combined.
It is important to note that for both cancer incidence (Table 4) and cancer mortality (Table 5), rates were low among children, teenagers, and
young adults, and steadily rose across the lifespan, with rates highest among older adults. This reflects the general fact that risk of developing or
dying from cancer is low early in life and increases with rising age, as shown earlier in Figure 1. Differences between Ontario and Halton in the
younger age groups may simply be due to the small number of cancer cases and deaths occurring among young people.
Table 5: Top three causes of cancer death, by age group and sex, Halton Region and Ontario, 2008-2012 combined (annual agestandardized rate per 100,000 in brackets).

Halton
Female

Ontario
Male

Female
1.

Male

Brain and other nervous system
(0.7)
Leukemia (0.5)
Other endocrine, including
thymus (0.3)

1.

1.
2.

2.
3.

Brain and other nervous system
(0.6)
Leukemia (0.6)
Non-Hodgkin lymphoma (0.2)

1.
2.
3.

Breast (7.7)
Lung (2.7)
Colorectal (2.2)

2.
3.
0-14 years

2.
3.

Brain and other nervous system
(0.7)
Leukemia (0.7)
Other endocrine, including
thymus (0.4)

N/A
1.
15-24
years
1.
2.
25-49
years

50-74
years

1.

3.

Breast (8.1)
Brain and other nervous system
(1.8)
Cervical (1.5)

2.
3.

Brain and other nervous system
(3.0)
Colorectal (2.5)
Lung (1.9)

1.
2.
3.

Lung (81.1)
Breast (56.7)
Colorectal (22.4)

1.
2.
3.

Lung (84.8)
Colorectal (36.6)
Prostate (27.9)

1.
2.
3.

1.
2.
3.

Lung (281.5)
Breast (154.2)
Colorectal (146.1)

1.
2.
3.

Lung (419.4)
Prostate (377.4)
Colorectal (220.8)

1.
2.
3.

3.
1.
2.

Leukemia (0.9)
Brain and other nervous system
(0.7)
Non-Hodgkin lymphoma (0.3)

3.

Lung (2.7)
Brain and other nervous system
(2.7)
Colorectal (2.3)

Lung (93.1)
Breast (51.2)
Colorectal (28.0)

1.
2.
3.

Lung (125.7)
Colorectal (49.3)
Pancreatic (25.7)

Lung (263.1)
Colorectal (159.3)
Breast (141.8)

1.
2.
3.

Lung (443.3)
Prostate (307.8)
Colorectal (243.3)

75+ years
N/A – too few deaths (<5 per cancer type) to report.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population Estimates, Ontario Ministry of Health and Long-Term Care,
IntelliHEALTH ONTARIO, extracted May 2015.
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Part II: Trends in incidence and mortality
All cancers
Figure 3 shows the trends in age-standardized incidence rates (ASIRs) and age-standardized mortality
rates (ASMRs) for all cancers combined from 1986 to 2012. Overall, the ASIRs for cancer in Ontario and
Halton have been increasing over this time period, while the cancer ASMRs have been decreasing in
both areas.
The cancer ASIR in Ontario displayed some variability between 1986 and 2012, but in general showed an
upward trend, increasing from 371.3 cases per 100,000 people in 1986 to 410.0 cases per 100,000
people in 2012. Halton’s ASIR has shown more variability due to the smaller population, but has been
increasing since 1986. Consequently, the ASIR has risen from 361.4 cases per 100,000 people in 1986 to
406.0 cases per 100,000 people in 2012. Some of this increase may reflect greater cancer detection due
to changes in screening practices and improved screening technology.
The cancer ASMR has been decreasing in both Ontario and in Halton since 1986. Overall, Halton’s
ASMR declined from 181.9 deaths per 100,000 people in 1986 to 142.9 deaths per 100,000 people in
2012. The decrease in mortality is likely attributable to multiple factors, including increased screening and
3
early detection, improved treatment, and decreases in some cancer risk factors such as smoking.

Figure 3: All cancers age-standardized incidence and mortality rates (per 100,000, all ages, both
sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Lung cancer
What is it?
Lung cancer is a malignant tumour beginning in
the cells of the lung. There are several types of
lung cancer, but non-small cell lung cancer
4
accounts for about 85-90% of cases in Canada.

What are the risk factors?
The main risk factor for lung cancer is smoking
tobacco. Other risk factors include exposure to
second-hand smoke, radon, pollution, or
5
chemical carcinogens.

What are the findings?
Figure 4 displays trends in the ASIRs and
ASMRs for lung cancer since 1986. The ASIRs
for lung cancer decreased in Ontario and in
Halton between 1986 and 2009, although Halton
displayed greater variability. Specifically, the
ASIR for lung cancer in Halton was 46.0 cases
per 100,000 people in 1986, but had decreased
to 36.2 cases per 100,000 people by 2009. The
ASIR began increasing after 2009, reaching
45.5 cases per 100,000 people in 2012.
The ASMRs for lung cancer in Ontario and in
Halton have been decreasing since 1986. In
Halton the lung cancer ASMR decreased from

40.2 deaths per 100,000 people in 1986 to 33.3
deaths per 100,000 people in 2012.

How do we interpret the findings?
The recent increase in incidence since 2009 is
thought to reflect better identification of primary
lung cancer during follow-up for a different type
6
of cancer.
Decreases in mortality over time are due to
declining incidence, rather than improved
7
survival. This is because lung cancer is often
diagnosed at advanced stages, with a five-year
net survival of 17% for non-small cell lung
cancer, meaning only about 17 out of every 100
people diagnosed with this type of lung cancer
will be alive for at least five years after
8
diagnosis. Since it is so fatal and also has a
high incidence, lung cancer is the most common
9
cause of cancer death in Ontario and Halton.
Halton’s ASIR and ASMR have consistently
been lower than Ontario’s. This may reflect
differences in prevalence of lung cancer risk
factors like smoking, with Halton having a lower
prevalence of current smoking in 2013-14
(16.2%) compared to Ontario (18.9%), although
10
this difference was not statistically significant.

Figure 4: Lung cancer age-standardized incidence and mortality rates (per 100,000, all ages, both
sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.

2008-2012 Halton Region Cancer Report

14

Lung cancer time trends by sex
What are the trends over time for
lung cancer by sex?
Between 1986 and 2012, the ASIR and ASMR
for lung cancer were higher among males
compared to females. However, during this time
period the female lung cancer ASIRs and
ASMRs generally increased in both Halton and
Ontario (Figure 5), while the male lung cancer
ASIRs and ASMRs generally decreased (Figure
6).
Specifically, the ASIRs for lung cancer in
females for both Ontario and Halton significantly
increased between 1986 and 2012, as shown in
Figure 5. Halton’s ASIR increased from 28.1
cases per 100,000 females in 1986 to 41.7
cases per 100,000 females in 2012. The ASMR
for lung cancer in females in Ontario increased
significantly only until approximately 2000; since
then there have been small declines in this
value. Trends in the Halton ASMR for female
lung cancer have been more variable due to the
smaller population.
The ASIR for lung cancer in males in Ontario
significantly declined between 1986 and 2009,

followed by a significant increase beginning in
2010, as shown in Figure 6. The Halton ASIR
for male lung cancer has been more variable,
but generally reflects a decline over this time
period, from 74.5 cases per 100,000 males in
1986 to 50.4 cases per 100,000 males in 2012.
The ASMR for lung cancer in males has
significantly declined in both Ontario and Halton
from 1986 to 2012. In Halton, this resulted in a
decrease from 62.9 deaths per 100,000 males in
1986 to 37.6 deaths per 100,000 males in 2012.

What do the trends by sex tell us?
Smoking is responsible for over 70% of lung
cancer cases in Ontario. Since it is such an
important risk factor, declines in smoking
incidence lead to declines in lung cancer
incidence, with time lags that reflect the fact that
lung cancer develops and is detected only many
years after tobacco exposure. The sex
differences observed in lung cancer incidence
reflect the earlier popularity of smoking and
higher smoking rates among males, with a
decline in smoking rates among males that
preceded a more recent decline in smoking
11
rates among females.

Figure 5: Lung cancer age-standardized incidence and mortality rates (per 100,000, females only,
all ages), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Figure 6: Lung cancer age-standardized incidence and mortality rates (per 100,000, males only, all
ages), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Colorectal cancer
What is it?
Colorectal cancer is a malignant tumour
beginning in the cells of the colon or rectum,
which are parts of the large intestine that absorb
water and nutrients and pass waste for
elimination from the body.

What are the risk factors?
Colorectal cancer usually occurs in people over
age 50, with risk factors including family history
of colorectal cancer, certain genetic conditions,
polyps, physical inactivity, and a diet high in red
12
or processed meat and low in fibre.
Colorectal cancer is more common among men.
For 2008 to 2012 combined, the sex-specific
Halton colorectal cancer ASIRs were 55.4 cases
per 100,000 males, compared to 38.7 cases per
100,000 females (a statistically significant
difference). A similar sex difference was
observed for Ontario.

What are the findings?
Figure 7 shows trends in the ASIRs and ASMRs
for colorectal cancer since 1986.

In Ontario, the ASIR for colorectal cancer
declined from 52.0 cases per 100,000 people in
1986 to 47.1 cases per 100,000 people in 2012.
In Halton, the colorectal cancer ASIR has been
more variable due to the smaller population, but
has generally decreased over the time period,
from a peak of 56.9 cases per 100,000 people in
1987 to 46.8 cases per 100,000 people in 2012.
The ASMR for colorectal cancer also decreased
between 1986 and 2012 in both Ontario and
Halton. Ontario’s ASMR declined from 28.0
deaths per 100,000 people in 1986 to 16.4
deaths per 100,000 people in 2012. Halton’s
ASMR decreased from 29.3 deaths per 100,000
in 1986 to 14.2 deaths per 100,000 people in
2012. This is consistent with the significantly
lower colorectal cancer mortality in Halton
relative to Ontario in 2008-2012 combined, as
shown in Table 3.

How do we interpret the findings?
The decreases in colorectal cancer incidence
and mortality likely reflect increased use of
colorectal cancer screening in Ontario, which
can identify and remove precancerous growths
or detect cancer in earlier, more treatable
13
stages.

Figure 7: Colorectal cancer age-standardized incidence and mortality rates (per 100,000, all ages,
both sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Colorectal cancer screening rates
Figure 8 displays the age-standardized percentage of Ontario and Halton adults who were eligible for
and up to date with colorectal cancer screening, in each calendar year from 2010 to 2013. Individuals
st
were screen-eligible if they were aged 50 to 74 as of January 1 in the year of interest. An eligible person
was considered “up to date” with screening if he or she had undergone a fecal occult blood test (FOBT) in
the last two years, a flexible sigmoidoscopy in the last five years, or a colonoscopy in the last 10 years.
In each year from 2010 to 2013, the percentage of individuals up to date with colorectal cancer screening
was significantly higher in Halton than in the province overall. For example, in 2013, 64% of screeneligible individuals in Halton were up to date with screening, compared to only 59% in Ontario. The
difference in screening behaviour between Halton and Ontario may be associated with socioeconomic
differences, with higher incomes in Halton residents than Ontario, and those with higher incomes more
14
likely to be screened for cancer. For a perspective on the impact of socioeconomic status on colorectal
cancer screening in Halton, please see Colorectal cancer screening and socioeconomic status later
in this report.

Figure 8: Age-adjusted percentage of screen-eligible individuals (50-74 years old, both sexes) up
to date with colorectal cancer screening, Ontario and Halton Region, 2010-2013.
Source: Cancer Care Ontario, via Cancer Quality Council of Ontario, Cancer System Quality Index (standardized to the 2011
Canadian population), extracted December 2014.
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Thyroid cancer
What is it?
Thyroid cancer is a malignant tumour beginning
in the cells of the thyroid, which is a small gland
at the front of the neck responsible for producing
hormones that regulate a number of bodily
15
processes.

What are the risk factors?
Risk factors for thyroid cancer include exposure
to ionizing radiation, non-cancerous thyroid
conditions (such as thyroid nodules), family
16
history of thyroid cancer, and obesity.
Thyroid cancer is more common among women
than men, and tends to occur in women’s
17,18
reproductive years.
For 2008 to 2012
combined, the sex-specific Halton thyroid cancer
ASIRs were 36.2 cases per 100,000 females,
compared to 11.2 cases per 100,000 males (a
statistically significant difference). A similar sex
difference was observed for Ontario.

What are the findings?
Figure 9 shows trends in the ASIRs and ASMRs
for thyroid cancer from 1986 to 2012.
In Ontario, the ASIR for thyroid cancer
significantly increased from 3.9 cases per

100,000 people in 1986 to 21.5 cases per
100,000 people in 2012. Halton’s thyroid cancer
ASIR also increased, from 4.2 cases per
100,000 people in 1986 to 28.0 cases per
100,000 people in 2012. As noted in Table 3 for
2008-2012 combined, Halton had a significantly
higher incidence of thyroid cancer compared to
Ontario.
In both Ontario and Halton, the thyroid cancer
ASMR remained consistently low. Ontario’s
thyroid cancer ASMR was 0.4 deaths per
100,000 people in 1986, and a similar 0.3
deaths per 100,000 people in 2012. In Halton,
there have been fewer than five deaths due to
thyroid cancer every year from 1986 to 2012,
meaning the rate is not reportable.

How do we interpret the findings?
The increase in thyroid cancer incidence reflects
improved reporting, earlier detection of
asymptomatic tumours due to better diagnostic
imaging, and some potential true increase due
to greater exposure to diagnostic ionizing
19
radiation in recent years. The most common
forms of thyroid cancer are highly treatable and
most individuals diagnosed with it survive,
20
explaining the low ASMR relative to the ASIR.

Figure 9: Thyroid cancer age-standardized incidence and mortality rates (per 100,000, all ages,
both sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Thyroid cancer incidence by age group and sex
What are the differences in thyroid
cancer by age and sex?
Incidence of thyroid cancer rises in women’s
reproductive years and peaks in middle age
before declining, as shown in Figure 10. For
females, the incidence of thyroid cancer is
slightly higher in Halton relative to Ontario for
every age group, although the difference is
statistically significant only for women aged
50-59.
Conversely, in men, thyroid cancer incidence
steadily increases throughout the lifespan, but is
consistently lower than it is among women, as
shown in Figure 11. Among males, the
incidence of thyroid cancer is slightly higher in
Halton relative to Ontario for every age group,

but the difference is not statistically significant
for any particular age group.

What do these differences tell us?
These figures provide further information on the
significantly higher thyroid cancer incidence for
both sexes combined (but not mortality)
observed in Halton relative to Ontario for 20082012, as shown in Table 3. It is possible that the
higher incidence of thyroid cancer in Halton
relates to access to diagnostic imaging, leading
to more incidental findings of thyroid cancer, as
suggested by a study that found regions of
Ontario with highest use of diagnostic
ultrasound, high education levels, and better
overall health also had the highest rates of
21
thyroid cancer incidence.

Figure 10: Thyroid cancer age-standardized incidence rates (per 100,000, females only), by age
group, Ontario and Halton Region, 2008-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Figure 11: Thyroid cancer age-standardized incidence rates (per 100,000, males only), by age
group, Ontario and Halton Region, 2008-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
**not reportable due to fewer than 5 cases.
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Non-Hodgkin lymphoma
What is it?
Non-Hodgkin lymphoma (NHL) is a cancer of the
lymphocytes, a type of white blood cell in the
lymphatic system, which helps the immune
system to fight infection. NHL can start in a
group of lymph nodes almost anywhere in the
22
body.

What are the risk factors?
NHL most commonly occurs in people age 60
and over. Risk factors include
immunodeficiency, autoimmune disorders, and
23
previous cancer treatment.
NHL is more common among males. For 2008
to 2012 combined, the sex-specific Halton NHL
ASIRs were 23.1 cases per 100,000 males,
compared to 16.1 cases per 100,000 females (a
statistically significant difference). A similar sex
difference was observed in Ontario.

What are the findings?
Figure 12 shows trends in the ASIRs and
ASMRs for NHL from 1986 to 2012.

The ASIR for NHL increased in Ontario from
13.0 cases per 100,000 people in 1986 to 20.5
cases per 100,000 people in 2012. The ASIR for
NHL in Halton increased from 10.6 cases per
100,000 in 1986 to 20.5 cases per 100,000
people in 2012
The ASMR for NHL in Ontario significantly
increased from 6.2 deaths per 100,000 people in
1986 to 7.5 deaths per 100,000 people in 2001.
The ASMR then began to decrease, reaching
5.5 deaths per 100,000 people in 2012. Trends
in Halton’s ASMR have been more variable due
to the smaller population.

How do we interpret the findings?
The changes in incidence observed likely reflect
improved detection and classification of NHL, as
well as changes over time in possible risk
factors. Causes of NHL are poorly understood,
but immunodeficiency is known to be a strong
risk factor and the increased prevalence of
human immunodeficiency virus (HIV) beginning
in the 1980s may account for some of the
24
increased incidence of NHL since that time.

Figure 12: Non-Hodgkin lymphoma age-standardized incidence and mortality rates (per 100,000,
all ages, both sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Melanoma
What is it?
Melanoma is a malignant tumour beginning in
the melanocytes, a type of cell that makes
melanin, the pigment that gives skin and eyes
their colour. Cancer can occur in melanocytes in
25
body parts other than the skin, but it is rare.

What are the risk factors?
Risk factors for melanoma include ultraviolet
radiation exposure and history of blistering
sunburn, as well as factors such as the number
of moles a person has, having light skin, hair,
26
and/or eyes, and certain genetic conditions.

What are the findings?
Figure 13 shows trends in the ASIRs and
ASMRs for melanoma of the skin only, from
1986 to 2012. Other types of skin cancer are not
included. Halton’s 1987 ASMR is not reportable,
due to fewer than five melanoma-related deaths
that year.
The melanoma ASIR has been significantly
increasing in both Ontario and Halton since the
early 1990s. The Halton ASIR increased from
12.2 cases per 100,000 people in 1986 to 20.1
cases per 100,000 people in 2012.

The ASMR for melanoma experienced small but
statistically significant increases in Ontario until
1995, with no significant fluctuation since that
time. Halton’s ASMR for melanoma has been
variable but fairly stable, with no statistically
significant trend from 1988 to 2012.
Melanoma incidence has been higher in Halton
compared to Ontario throughout the time period
shown in
Figure 13, but mortality has been consistently
similar between Halton and Ontario.

How do we interpret the findings?
The higher incidence of melanoma in Halton
likely reflects greater prevalence of melanoma
risk factors in the region relative to Ontario,
including ultraviolet radiation exposure, and a
history of blistering sunburn. Socioeconomic
status in the region tends to be high, which may
be associated with engaging in physical activity
27
during leisure time (possibly outdoors) and
taking trips to the South. Increased detection of
early melanoma also likely plays a role, as
indicated by the lack of increase in melanoma
mortality despite increased incidence, as well as
Halton’s ASMR being similar to the provincial
28
ASMR despite higher incidence.

Figure 13: Melanoma age-standardized incidence and mortality rates (per 100,000, all ages, both
sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Melanoma incidence by age group and sex
What are the differences in
melanoma incidence by age and sex?
Like many cancers, incidence of melanoma
increases with age, as shown for females in
Figure 14 and for males in Figure 15.
For females, the incidence of melanoma is
slightly higher in Halton relative to Ontario for
every age group, although these differences are
not statistically significant for any age group.
For males, the incidence of melanoma is higher
in Halton relative to Ontario for each age group
shown in Figure 15, although the difference can
be considered statistically significant only for
those aged 30-39 and 70-79.

What do these differences tell us?
These figures, focusing on 2008-2012
combined, provide further information on the
significantly higher melanoma incidence (but not
mortality) observed in Halton relative to Ontario
for this time period, as shown in Table 3. The
figures suggest that Halton’s higher incidence of
melanoma for both sexes combined does not
reflect an unusual concentration of melanoma in
any particular age group or sex, but rather that
all residents of Halton, regardless of age or sex,
tend to have slightly higher incidence of
melanoma compared to their provincial
counterparts.

Figure 14: Melanoma age-standardized incidence rates (per 100,000, females only), by age group,
Ontario and Halton Region, 2008-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
**not reportable due to fewer than 5 cases.

2008-2012 Halton Region Cancer Report

24

Figure 15: Melanoma age-standardized incidence rates (per 100,000, males only), by age group,
Ontario and Halton Region, 2008-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
**not reportable due to fewer than 5 cases.

2008-2012 Halton Region Cancer Report

25

Leukemia
What is it?
Leukemia is a cancer beginning in the blood
stem cells, which are basic cells that can
become many different types of cells to perform
various tasks in the body.

What are the risk factors?
There are multiple kinds of leukemia. While
leukemia is one of the most common cancers to
occur in children, incidence of most types of
leukemia is actually higher among older adults,
with the exception of acute lymphocytic
29
leukemia, which is more common in children.
Risk factors for some types of leukemia include
radiation exposure (including as part of past
cancer treatment) and certain genetic
30
syndromes.

What are the findings?
Figure 16 shows trends in the ASIRs and
ASMRs for all types of leukemia combined from
1986 to 2012.
The leukemia ASIR for Ontario fluctuated
between 1986 and 2012, but in general showed

small, statistically significant increases, resulting
in a change from 12.8 cases per 100,000 people
in 1986 to 13.2 cases per 100,000 people in
2012. Conversely, Halton’s leukemia ASIR has
significantly decreased over time for unknown
reasons. However, there has been noticeable
variation in Halton’s ASIR throughout the time
period due to the smaller population relative to
Ontario.
The ASMR for leukemia in Ontario significantly
decreased from 7.0 deaths per 100,000 people
in 1986 to 5.8 deaths per 100,000 people in
2012. Halton’s leukemia ASMR has shown
greater fluctuation, but also decreased over
time, from 6.3 deaths per 100,000 people in
1986, to 4.4 deaths per 100,000 people in 2012.

How do we interpret the findings?
Trends in leukemia incidence and mortality have
generally been quite stable between 1986 and
2012. The fluctuating leukemia incidence and
mortality in Halton is likely a reflection of the
smaller population in the region compared to
Ontario.

Figure 16: Leukemia age-standardized incidence and mortality rates (per 100,000, all ages, both
sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Bladder cancer
What is it?

What are the findings?

Bladder cancer is a malignant tumour beginning
in the cells of the bladder, an organ in the
urinary system that stores urine.

Figure 17 shows trends in the ASIRs and
ASMRs for bladder cancer from 1989 to 2012.

What are the risk factors?
Smoking, occupational chemical exposure,
chemotherapy or radiation, and bladder irritation
are known risk factors for bladder cancer, which
31
is most common among people over age 65.
Bladder cancer is more common among males.
In Halton, the incidence of bladder cancer for
2008-2012 combined was nearly 3 times higher
in males compared to females (with an ASIR of
20.5 cases per 100,000 males, compared to 6.9
cases per 100,000 females). This difference was
statistically significant. A similar sex difference
was observed in Ontario as a whole.

The ASIR for bladder cancer in Ontario
significantly declined from 15.0 cases per
100,000 people in 1989 to 11.7 cases per
100,000 people in 2012. Halton’s bladder cancer
ASIR also significantly decreased, but it showed
much greater fluctuation due to the smaller
population compared to Ontario.
The ASMR for bladder cancer in both Ontario
and Halton fluctuated between 1989 and 2012,
with no consistent significant increasing or
decreasing trend.

How do we interpret the findings?
As in Ontario, declining incidence of bladder
cancer has been observed in most Western
countries. It is thought to partly reflect
decreasing tobacco use, which accounts for 3432
50% of all bladder cancers.

Figure 17: Bladder cancer age-standardized incidence and mortality rates (per 100,000, all ages,
both sexes), Ontario and Halton Region, 1989-2012.*
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
*Bladder cancer rates are only presented from 1989 onwards to ensure consistent analysis despite a change in coding practices.33
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Kidney cancer
What is it?
Kidney cancer is a malignant tumour beginning
in the cells of the kidney. The kidneys are part of
the urinary system, and are responsible for
producing urine by filtering water and waste
34
products from the blood.

What are the risk factors?
Kidney cancer most commonly occurs in people
over age 50. Risk factors include smoking,
overweight/obesity, high blood pressure, kidney
disease, family history/genetics, and certain
35
workplace exposures.

greater fluctuation across the time period, it
ultimately increased from 7.5 cases per 100,000
people in 1986 to 10.8 cases per 100,000
people in 2012.
The ASMR for kidney cancer showed small but
significant decreases in Ontario, declining from
3.7 deaths per 100,000 people in 1986 to 3.0
deaths per 100,000 people in 2012. Halton’s
ASMR was much more variable due the smaller
population in the region

How do we interpret the findings?

Figure 18 shows trends in the ASIRs and
ASMRs for kidney cancer from 1986 to 2012.

The increase in kidney cancer incidence is
thought to partially reflect improved cancer
36
coding, as well as increased presence of risk
factors in the population and differences in
diagnostic practices that have resulted in minor
37,38
tumours being detected.

The ASIR for kidney cancer increased in both
Ontario and Halton between 1986 and 2012.
Ontario’s ASIR rose from 7.9 cases per 100,000
people in 1986 to 11.7 cases per 100,000
people in 2012. While Halton’s rate showed

Decreased kidney cancer mortality in the
province likely reflects improved diagnostic
techniques in the early 1990s, better
understanding of the disease, and improved
39
surgical and chemotherapeutic treatments.

What are the findings?

Figure 18: Kidney cancer age-standardized incidence and mortality rates (per 100,000, all ages,
both sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Oral cancer
What is it?
Oral cancer is a malignant tumour beginning in
the cells of the mouth, including the lips, cheeks,
gums, and palate.

What are the risk factors?
40

Oral cancer is most common after age 45. The
most important risk factors are tobacco use and
41
alcohol consumption.
Oral cancer is more common among males. For
2008 to 2012 combined, the sex-specific Halton
oral cancer ASIRs were 12.3 cases per 100,000
males, compared to 5.9 cases per 100,000
females (a statistically significant difference).
This sex difference may reflect sex differences
in tobacco and alcohol use.

What are the findings?
Figure 19 shows trends in the ASIRs and
ASMRs for oral cancer from 1986 to 2012.
Halton’s ASMR for 1994 and 1996 is not
reportable, as the region experienced fewer than
five deaths from oral cancer those years.

The ASIR for oral cancer in Ontario significantly
decreased from 1986 to 2003, declining from
10.8 cases per 100,000 people in 1986 to 8.7
cases per 100,000 people in 2003. The rate then
began to significantly increase again, reaching
10.4 cases per 100,000 people in 2012. Halton’s
oral cancer ASIR fluctuated between 1986 and
2012, with no statistically significant trend.
Ontario’s oral cancer ASMR significantly
decreased from 3.8 deaths per 100,000 people
in 1986 to 2.4 deaths per 100,000 people in
2012. Due to the non-reportable ASMR in 1994
and 1996, Halton’s mortality trend can only be
assessed for statistical significance from 1997 to
2012. The ASMR fluctuated during this period,
with no significant trend observed.

How do we interpret the findings?
Increases in incidence since 2003 may be
related to an observed increase in oral cancer
associated with human papillomavirus in Ontario
in recent years, with a much greater incidence of
HPV-related oral cancer among males
42
compared to females.

Figure 19: Oral cancer age-standardized incidence and mortality rates (per 100,000, all ages, both
sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Pancreatic cancer
What is it?
Pancreatic cancer is a malignant tumour
beginning in the cells of the pancreas, which is
an organ in the digestive system that produces
hormones and enzymes to assist with digestion.

What are the risk factors?
Pancreatic cancer is most common in people
over age 65, with risk factors including tobacco
43
use, obesity, and diabetes.
ASIRs for pancreatic cancer were slightly higher
among males relative to females from 1986 to
2012 (with many years showing a statistically
significant difference between the sexes),
although the sex difference began decreasing in
the early 2000s, possibly due to declining
44
smoking rates among males.

What are the findings?
Figure 20 shows trends in the ASIRs and
ASMRs for pancreatic cancer from 1986 to
2012.
The ASIR for pancreatic cancer in Ontario
significantly decreased between 1986 and 2003,

declining from 9.9 cases per 100,000 people in
1986 to 8.5 cases per 100,000 people in 2003.
There have been no significant increases or
decreases since 2003. Halton’s pancreatic
cancer ASIR fluctuated between 1986 and 2012,
with no significant trend.
The ASMR for pancreatic cancer in Ontario
significantly decreased between 1986 and 1998,
and has remained stable since then, with 8.8
deaths per 100,000 people in 2012. Halton’s
ASMR has fluctuated due to the smaller
population in the region.

How do we interpret the findings?
Pancreatic cancer incidence and mortality rates
have been quite stable in recent years.
The overlapping lines in Figure 20 indicate that
the ASIRs and ASMRs for pancreatic cancer
were very similar from 1986 to 2012, reflecting
the fact that pancreatic cancer is highly fatal. In
Canada, five-year net survival for pancreatic
cancer is 8%, meaning that only about 8 out of
every 100 people diagnosed with pancreatic
cancer will be alive for at least five years after
45
diagnosis.

Figure 20: Pancreatic cancer age-standardized incidence and mortality rates (per 100,000, all ages,
both sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Stomach cancer
What is it?
Stomach cancer is a malignant tumour
beginning in the cells of the stomach, a
muscular organ in the digestive system that
46
mixes food with digestive fluids.

What are the risk factors?
Stomach cancer most commonly occurs after
age 50, with Helicobacter pylori infection being
the most important risk factor, along with others
like smoking and family history/genetic
47
conditions.
Stomach cancer is more common among males.
For 2008 to 2012 combined, the sex-specific
Halton stomach cancer ASIRs were 9.0 cases
per 100,000 males, compared to 4.8 cases per
100,000 females (a statistically significant
difference). A similar sex difference was
observed for Ontario overall.

What are the findings?
Figure 21 shows trends in the ASIRs and
ASMRs for stomach cancer from 1986 to 2012.

The ASIR for stomach cancer in Ontario
significantly decreased between 1986 and 2008,
from 10.9 cases per 100,000 people in 1986 to
7.3 cases per 100,000 people in 2008. The
ASIR has since remained relatively stable, with
7.7 cases per 100,000 people in 2012. Halton’s
ASIR significantly declined throughout the time
period, from 12.9 cases per 100,000 people in
1986 to 6.3 cases per 100,000 people in 2012.
In Ontario, the ASMR for stomach cancer
steadily decreased, from 7.9 deaths per 100,000
people in 1986 to 3.7 deaths per 100,000 people
in 2012. The stomach cancer ASMR also
significantly decreased in Halton, from 9.9
deaths per 100,000 people in 1986 to 2.9 deaths
per 100,000 people in 2012.

How do we interpret the findings?
The decreased incidence of and mortality from
stomach cancer likely reflects dietary changes,
decreased smoking rates, and the relatively
recent recognition of the bacterium Helicobacter
48
pylori as the cause of a treatable infection.

Figure 21: Stomach cancer age-standardized incidence and mortality rates (per 100,000, all ages,
both sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Brain and other nervous system cancer
What is it?

What are the findings?

Malignant tumours can develop in the brain or
spinal cord, which together form the central
nervous system.

Figure 22 shows trends in the ASIRs and
ASMRs for cancers of the brain and nervous
system from 1986 to 2012.

What are the risk factors?

In Ontario, the ASIR for brain and nervous
system cancer significantly decreased from 7.2
cases per 100,000 people in 1986 to 6.4 cases
per 100,000 people in 2005. It then began to
significantly increase, reaching 7.3 cases per
100,000 people in 2012. In Halton, the ASIR
fluctuated between 1986 and 2012, with no
statistically significant trend.

Several types of brain and spinal cord cancer
occur most commonly in childhood, and rates
increase again among people in their 20s. Rates
49
tend to be lower for those aged 70 and up.
Risk factors include radiation exposure, genetic
conditions, family history of brain and nervous
system cancer, immunodeficiency, and a
50
personal history of childhood cancer.
Most types of cancer of the brain and nervous
system are more common among males. For
2008 to 2012 combined, the sex-specific Halton
brain and nervous system cancer ASIRs were
10.4 cases per 100,000 males, compared to 5.9
cases per 100,000 females (a statistically
significant difference). A similar sex difference
was observed for Ontario overall.

The ASMR for brain and nervous system cancer
in Ontario showed some small decreases
between 1986 and 2012, but has generally
remained stable, with 4.5 deaths per 100,000
people in 2012. Halton’s ASMR fluctuated during
this time period, with no discernible trend.

How do we interpret the findings?
Incidence and mortality rates for cancer of the
brain and nervous system have generally been
quite consistent throughout the period from 1986
to 2012

Figure 22: Brain and other nervous system cancer age-standardized incidence and mortality rates
(per 100,000, all ages, both sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.

2008-2012 Halton Region Cancer Report

32

Esophageal cancer
What is it?
Esophageal cancer is a malignant tumour
beginning in the cells of the esophagus, a
muscular tube that carries food and drink from
the mouth to the stomach.

What are the risk factors?
Most cases occur among men over age 60, with
risk factors including tobacco use, alcohol
consumption, gastroesophageal reflux disease
51
(GERD), and being underweight or overweight.
Esophageal cancer is more common among
men. For 2008 to 2012 combined, the sexspecific Halton esophageal cancer ASIRs were
7.0 cases per 100,000 males, compared to 2.5
cases per 100,000 females (a statistically
significant difference). A similar sex difference
was observed for Ontario overall. This may
reflect greater prevalence among men of risk
52
factors such as smoking.

What are the findings?
Figure 23 shows trends in the ASIRs and
ASMRs for esophageal cancer from 1986 to
2012. The 1986 ASIR for Halton is not

reportable because there were fewer than five
cases of esophageal cancer in Halton that year.
In Ontario, the ASIR for esophageal cancer
remained fairly stable from 1986 until 2006, and
then began to significantly increase from 4.0
cases per 100,000 people in 2007 to 4.5 cases
per 100,000 people in 2012. Halton’s
esophageal cancer ASIR fluctuated during this
time period due to small numbers, with no
statistically significant trend observable.
From 1986 to 2012, the esophageal cancer
ASMR in Ontario has remained stable, with 4.1
deaths per 100,000 people in 2012. Halton’s
ASMR varied with no clear trend.

How do we interpret the findings?
Rising incidence of esophageal cancer in recent
years is thought to reflect increases in the
prevalence of risk factors such as obesity and
53
GERD. As indicated by the overlapping ASIR
and ASMR lines, survival is low for esophageal
cancer, with five-year net survival in Canada of
14%, meaning that about 14 out of every 100
people diagnosed with esophageal cancer will
54
be alive for at least five years after diagnosis.

Figure 23: Esophageal cancer age-standardized incidence and mortality rates (per 100,000, all
ages, both sexes), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Female cancers, all ages
Breast cancer
What is it?
Breast cancer is a malignant tumour beginning
in the cells of the breast.

What are the risk factors?
The main cause of breast cancer is exposure of
breast cells to the female hormones estrogen
55
and progesterone. Risk factors include
personal and family history of breast cancer,
BRCA gene mutations, dense breasts,
Ashkenazi Jewish ancestry, reproductive history
(such as older age at first pregnancy), use of
hormone replacement therapy and oral
56
contraceptives, alcohol use, and obesity.

What are the findings?
Figure 24 shows trends in the ASIRs and
ASMRs for breast cancer from 1986 to 2012.
The ASIR for breast cancer in Ontario
significantly increased from 88.8 cases per
100,000 females in 1986 to 104.6 cases per
100,000 females in 1992. Since then, it has
remained relatively stable, with an ASIR of 98.6
cases per 100,000 females in 2012. Halton’s
breast cancer ASIR fluctuated without any

statistically significant increases or decreases
between 1986 and 2012.
After lung cancer, breast cancer is the second
most common cause of cancer death among
women in both Halton and Ontario. In Ontario,
the breast cancer ASMR significantly decreased
from 33.2 deaths per 100,000 females in 1986 to
19.0 deaths per 100,000 females in 2012.
Similarly, Halton’s breast cancer ASMR
significantly decreased from 33.3 deaths per
100,000 females in 1986 to 20.8 deaths per
100,000 females in 2012.

How do we interpret the findings?
The increased incidence of breast cancer in the
early 1990s likely reflects increased detection
from greater mammography use and the
introduction of formal breast cancer screening
programs. Increasing use of hormone
replacement therapy may also have contributed
to more breast cancer cases actually developing
at the time. The decreasing mortality associated
with breast cancer reflects earlier detection of
cases due to screening, and improved breast
57
cancer treatments.

Figure 24: Breast cancer age-standardized incidence and mortality rates (per 100,000, all ages,
females only), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Breast cancer incidence by age group
What are the differences in breast
cancer incidence by age?
Like many cancers, incidence of breast cancer
increases markedly with age, as shown in
Figure 25. The figure also shows that in 20082012 combined, the incidence of breast cancer
was significantly higher in Halton compared to
Ontario only for women ages 40-49. The
incidence of breast cancer among Halton
women did not significantly differ from the
incidence among women in Ontario overall for
all other age groups.

What do these differences tell us?
Figure 25 provides information on which age
groups are driving the significantly higher breast
cancer incidence (but not mortality) in Halton

relative to Ontario that was shown in Table 3 for
2008-2012 combined. Incidence is notably
higher among Halton women in most age
groups, but reaches statistical significance only
for women in their 40s.
It is possible that the higher incidence of breast
cancer in Halton relates to the region’s high
socioeconomic status. High socioeconomic
status is thought to be a breast cancer risk factor
because of its association with several lifestyle
factors linked to increased breast cancer risk,
such as having fewer children, having children
58
later in life, or higher alcohol consumption.
Higher incidence in Halton may also reflect
screening behaviour, as discussed in the next
section.

Figure 25: Breast cancer age-standardized incidence rates (per 100,000, females only), by age
group, Ontario and Halton Region, 2008-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Breast cancer screening rates
In Ontario, women ages 50-74 who are of average breast cancer risk are recommended to have a
mammogram every two years. Figure 26 shows the age-standardized percentage of screen-eligible
Ontario and Halton women (aged 50-74) who completed at least one mammogram in a two-year period,
for each two-year period from 2006 to 2013. Women were screen-eligible if they were aged 50-74 as of
the midpoint in the two-year period (i.e. January 1, 2013 for the 2012-2013 period).
From 2006 to 2013, the mammogram participation rate was significantly higher in Halton compared to
Ontario overall. However, in both Halton and Ontario, a large percentage of screen-eligible women did not
receive a mammogram within a two-year period as recommended. For a perspective on the impact of
socioeconomic status on breast cancer screening in Halton, please see Breast cancer screening and
socioeconomic status later in this report.

Figure 26: Age-adjusted percentage of screen-eligible women (50-74 years old) who completed at
least one mammogram within a two-year period, Ontario and Halton Region, 2006-2013.
Source: Cancer Care Ontario, via Cancer Quality Council of Ontario, Cancer System Quality Index (standardized to the 2011
Canadian population), extracted December 2014.

2008-2012 Halton Region Cancer Report

36

Uterine cancer
What is it?
Uterine cancer is a malignant tumour beginning
in the cells of the uterus, which is the organ in
which a fetus develops during pregnancy.

What are the risk factors?
Women who have completed menopause and
are 45-70 years old are at greatest risk of
uterine cancer, with risk factors including use of
hormone replacement therapy,
overweight/obesity, early age of first
menstruation or late menopause, and never
59
giving birth.

What are the findings?

In Ontario, the ASIR for uterine cancer
significantly increased from 19.5 cases per
100,000 females in 1986 to 26.4 cases per
100,000 females in 2012. Halton’s uterine
cancer ASIR has been more variable due to the
smaller population, but began a significant
upward trend in 1988, increasing from 14.5
cases per 100,000 females in 1988 to 23.4
cases per 100,000 females in 2012.
The ASMR in Ontario showed some statistically
significant but very small increases between
1986 and 2012, but generally remained quite
stable, with 4.5 deaths per 100,000 females in
2012. Due to the multiple years with nonreportable ASMRs, Halton’s mortality trend
could not be assessed.

Figure 27 shows trends in the ASIRs and
ASMRs for uterine cancer from 1986 to 2012.

How do we interpret the findings?

The ASMR for Halton is not reportable in the
following years, due to fewer than five deaths
from uterine cancer in the region in these years:
1988-1993, 1996, 1997, and 1999.

The increasing incidence of uterine cancer in
Ontario women is thought to reflect increases in
the prevalence of risk factors for this cancer in
the population, such as hormone replacement
60
therapy use and obesity.

Figure 27: Uterine cancer age-standardized incidence and mortality rates (per 100,000, all ages,
females only), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Ovarian cancer

Ovarian cancer is a malignant tumour beginning
in the cells of an ovary. The ovaries are two
organs in the female reproductive system that
produce and release eggs and hormones.

The ovarian cancer ASMR in Ontario
significantly decreased from 8.8 deaths per
100,000 females in 1986 to 6.4 deaths per
100,000 females in 2012. Halton’s ovarian
cancer ASMR varied due to the small
population, with no significant trend observed.

What are the risk factors?

How do we interpret the findings?

Ovarian cancer tends to occur in women over
age 50, with risk factors including family history,
BRCA mutations, never being pregnant, and
61
using hormone replacement therapy.

The small but significant decreases in ovarian
cancer mortality between 1986 and 2012 are
thought to reflect the increased use of oral
contraceptives (which offer long-term protection
from ovarian cancer) and recent declines in the
use of hormone replacement therapy among
some women since its recognition as a cancer
62
risk factor. However, the ASIRs and ASMRs
for ovarian cancer remain fairly close together,
reflecting the relatively low survival associated
with this type of cancer, because its symptoms
are non-specific and the cancer is therefore
63
often diagnosed late, when it is less treatable.
The five-year net survival statistic for ovarian
cancer is 45%, meaning that about 45 out of
every 100 women diagnosed with ovarian
cancer will be alive for at least five years after
64
diagnosis.

What is it?

What are the findings?
Figure 28 shows trends in the ASIRs and
ASMRs for ovarian cancer from 1986 to 2012.
Ontario’s ASIR for ovarian cancer remained
generally stable between 1986 and 2012, with
12.5 cases per 100,000 females in 2012. The
ASIR for ovarian cancer in Halton was fairly
similar to Ontario’s during this time period,
although it fluctuated due to the smaller
numbers involved, with no significant increasing
or decreasing trend.

Figure 28: Ovarian cancer age-standardized incidence and mortality rates (per 100,000, all ages,
females only), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Cervical cancer
What is it?
Cervical cancer is a malignant tumour beginning
in the cells of the cervix, which is the opening of
the uterus to the vagina in the female
reproductive system.

What are the risk factors?
Most cases of cervical cancer occur in women
65
below age 50. The primary risk factor is human
papillomavirus (HPV) infection. Other risk factors
tend to be those that increase the likelihood of
acquiring HPV or not clearing an HPV infection
quickly, such as having many sexual partners,
66
smoking, or having a weak immune system.

What are the findings?
Figure 29 shows trends in the ASIRs and
ASMRs for cervical cancer from 1986 to 2012.
The Halton ASMR is not reportable, due to fewer
than five cervical cancer deaths in most years.
In Ontario, the ASIR for cervical cancer
significantly decreased from 11.3 cases per
100,000 females in 1986 to 7.3 cases per
100,000 females in 2005. Since then, the ASIR
has been significantly increasing, reaching 8.1
cases per 100,000 females in 2012. Halton’s

ASIR is more variable, but has also followed the
same trend, decreasing from 13.0 cases per
100,000 females in 1986 to 5.3 cases per
100,000 females in 2005. It then began to
increase, with an ASIR of 8.2 cases per 100,000
females in 2012.
Between 1986 and 2012, the cervical cancer
ASMR in Ontario decreased from 3.3 deaths per
100,000 females in 1986 to 2.1 deaths per
100,000 females in 2012.

How do we interpret the findings?
The observed decreases in incidence and
mortality likely reflect the availability of cervical
cancer screening. Screening involves using a
Papanicolaou (Pap) test to check for precancerous or cancerous conditions, allowing for
the identification and removal of lesions before
they become cancer, or detecting cancer in
earlier, more treatable stages. Most cases of
cervical cancer occur in women who have never
had a Pap test or had long intervals between
67
tests. It is projected that there will be future
decreases in cervical cancer incidence and
mortality by 2036 if Ontario achieves moderate
68
to high HPV vaccination rates.

Figure 29: Cervical cancer age-standardized incidence and mortality rates (per 100,000, all ages,
females only), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Cervical cancer screening rates
As of 2012, the Ontario Cervical Screening Program recommends Pap tests to screen for cervical cancer
every three years, beginning at age 21, for women who are or ever have been sexually active. Screening
can be discontinued at age 70 if there have been consistent negative results over the preceding 10 years.
More frequent pap smears are recommended for women at high risk (such as those with previous cervical
69
dysplasia or a compromised immune system).
Figure 30 shows the age-standardized percentage of screen-eligible Ontario and Halton women (aged
21-69) who completed at least one Pap test in a three-year period, for each three-year period from 2002
to 2013. Women were screen-eligible if they were aged 21-69 as of the midpoint in the three-year period
(i.e. July 1, 2012 for the 2011-2013 period).
In every three-year period between 2002 and 2013, the Pap test participation rate was significantly higher
in Halton compared to Ontario overall. However, in both Halton and Ontario, a large percentage of
screen-eligible women did not receive a Pap test within a three-year period as recommended. The
participation rate in 2011-2013 was similar to the 2002-2004 rate, showing a decrease compared to
increases in the interim years. This was partially due to a change in the cervical cancer screening
guidelines in 2012, which increased the recommended interval for Pap tests to every three years, as
70
opposed to every year.
For a perspective on the impact of socioeconomic status on cervical cancer screening in Halton, please
see Cervical cancer screening and socioeconomic status later in this report.

Figure 30: Age-adjusted percentage of screen-eligible women (21-69 years old)* who completed at
least one Pap test within a three-year period, Ontario and Halton Region, 2002-2013.
Source: Cancer Care Ontario, via Cancer Quality Council of Ontario, Cancer System Quality Index (standardized to the 2011
Canadian population), extracted December 2014.
*Women under age 21 have been excluded for consistency with current guidelines, even though they would have been eligible for
screening prior to the change in guidelines in 2012.
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Male cancers, all ages
Prostate cancer
What is it?
Prostate cancer is a malignant tumour beginning
in the cells of the prostate, an organ in the male
reproductive system that produces seminal
71
fluid.

What are the risk factors?
Risk of prostate cancer rises after age 50, and it
72
is most common in men over 65. Confirmed
risk factors include having a family history of
prostate cancer, while possible risk factors
include a diet high in fat, dairy products, and red
or processed meats, overweight/obesity, and
73
prostate inflammation.

What are the findings?
Figure 31 shows trends in the ASIRs and
ASMRs for prostate cancer from 1986 to 2012.
Ontario’s ASIR for prostate cancer significantly
increased from 81.0 cases per 100,000 males in
1986 to 141.1 cases per 100,000 males in 2007.
The ASIR then began to significantly decrease,
reaching 101.6 cases per 100,000 males in
2012. Halton’s prostate cancer ASIR followed
the same trend, significantly increasing from

88.7 cases per 100,000 males in 1986 to 167.8
cases per 100,000 males in 2007, then
significantly declining to 94.9 cases per 100,000
males in 2012.
In both Ontario and Halton, the ASMR for
prostate cancer significantly decreased from
1986 to 2012, resulting in Halton’s ASMR
declining from 37.5 deaths per 100,000 males in
1986 to 21.6 deaths per 100,000 males in 2012.

How do we interpret the findings?
Increased incidence in the 1990s and early
2000s was due to growing use of the prostatespecific antigen (PSA) test for population-based
screening, with peaks in 1993 and 2001 due to
74
two waves of intensified screening activity.
Originally meant to monitor progress of men with
known prostate cancer, the PSA test may
identify slow-growing cancers unlikely to cause
symptoms or death when used for screening.
Thus, population-based PSA screening is not
75
recommended in Ontario. Mortality declines
are likely due to better treatment and changes in
cause of death assignment, rather than to early
76
detection from PSA screening.

Figure 31: Prostate cancer age-standardized incidence and mortality rates (per 100,000, all ages,
males only), Ontario and Halton Region, 1986-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Prostate cancer mortality by age group
What are the differences in prostate
cancer mortality by age?
Consistent with prostate cancer incidence,
mortality associated with prostate cancer rises
markedly as men age, as shown in Figure 32.
For 2008-2012 combined, prostate cancer
mortality was significantly higher in Halton
compared to Ontario only for men aged 80 or
older. Prostate cancer mortality among Halton
men did not significantly differ from the mortality
among men in Ontario overall for the other age
groups.

What do these differences tell us?
Figure 32 provides further information on the
significantly higher prostate cancer mortality (but
not incidence) in Halton compared to Ontario
that was shown in Table 3 for 2008-2012
combined. While prostate cancer mortality is

slightly higher in Halton compared to Ontario for
all age groups, the primary driver of Halton’s
overall higher prostate cancer mortality appears
to be increased mortality among elderly men
over age 80.
The risk for adverse outcomes associated with
prostate cancer may be determined based on
77
the cancer stage and a man’s PSA level. Men
considered to have a high-risk prostate cancer
are typically offered aggressive treatment, while
those in the low-risk group may be provided
ongoing surveillance without immediate
treatment. A man’s age and health can also
determine whether he will be given treatment: in
an older man with other co-existing health
conditions, the risks associated with surgery or
the side effects of treatment (such as
incontinence or erectile dysfunction) may lead to
78
a preference for active surveillance.

Figure 32: Prostate cancer age-standardized mortality rates (per 100,000, males only), by age
group, Ontario and Halton Region, 2008-2012.
Source: SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, extracted Aug. 2015; Population
Estimates, Ontario Ministry of Health and Long-Term Care, IntelliHEALTH ONTARIO, extracted May 2015.
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Part III: Cancer and the social determinants of health
Earlier sections of this report have highlighted variation in cancer incidence and mortality over time and
by factors such as age and sex. Cancer incidence and mortality rates can also vary with social and
economic conditions, which shape the environments where people live, learn, work and play. These
social and economic conditions are also referred to as the social determinants of health. Social
determinants of health include factors such as income, level of education, working conditions, housing,
social networks, culture, and language.
Socioeconomic status, which reflects an individual’s education level, income, and employment status, is
often studied for its relationship to cancer incidence and mortality. The relationship between
socioeconomic status and cancer in the scientific literature is complicated, and more work remains to be
done to establish reliable trends in Canada. Individual measures of socioeconomic status are often not
routinely collected as part of administrative cancer records. Additionally, cancer is not a single disease.
There are many different types of cancers. Different cancers have different etiologies, and the social
environment may affect these different types of cancers in different ways. For example, lung cancer risk
may be affected by socioeconomic status in adulthood or throughout the life course, with smoking and
occupational exposure affected by factors such as education, occupation, and housing; conversely,
stomach cancer incidence is strongly tied to social circumstances during childhood and adolescence
79
specifically because it is triggered by infection with Helicobacter pylori bacteria.
Existing evidence suggests that incidence and mortality of some cancers may be negatively associated
with socioeconomic status indicators, meaning that as socioeconomic status increases, incidence and
mortality associated with the cancer decrease. This trend has been observed in Canada for cancers such
80
81
82
83,84,85,86
as lung, head and neck (including oral), liver, and cervical cancer.
For other cancers, such
as melanoma and breast cancer, some studies find incidence may be positively associated with
socioeconomic status indicators in Canada, meaning that as socioeconomic status improves, incidence
87,88
associated with the cancer increases.
Mortality trends by socioeconomic status for these cancers are
less clear.
Socioeconomic status has also been found to be negatively associated with overall survival among
cancer patients in Ontario. Individuals of lower socioeconomic status are less likely to survive for five
years after diagnosis with breast, colorectal, lung, or cervical cancer compared to those in higher
89
socioeconomic status groups. This is true even after taking into account cancer stage and age.
Limitations in data mean that local cancer incidence and mortality rates by socioeconomic status for
Halton are not available at this time. However, data are available to examine the relationship between
socioeconomic status and several cancer risk factors in Halton, including cancer screening.
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Cancer risk factors and the social determinants of health
Cancer is a complex disease. It usually takes many years for cancer to develop, with much time passing
between exposure to a cancer-causing agent or event and actual cancer formation. This time period is
90
known as the latency period, or lag time. Furthermore, very few cancers are due to a single identifiable
cause. Examples of such cancers include mesothelioma, a type of lung cancer that can develop 15-40
91
years after sufficient exposure to asbestos. However, most cancers stem from exposure over time to a
mix of many risk factors, which are defined as substances or conditions that increase the risk of
92
developing cancer. An example is breast cancer, which generally develops as a result of multiple risk
factors, such as genetic mutations, reproductive history, alcohol use, and overweight/obesity.
Some cancer risk factors are non-modifiable, such as age, sex, or genetics. Other known cancer risk
factors are modifiable lifestyle behaviours, including alcohol consumption, poor diet, physical inactivity,
obesity, sun exposure, tobacco use, and not regularly being screened for cancer. However these lifestyle
behaviours are not just about individuals having good habits, common sense or self-discipline.
Behaviours are strongly influenced by the built environment and social determinants of health. Not all
residents are well-supported by the social determinants of health, which means that residents do not all
have the same opportunities to make choices that reduce their cancer risk.
There are many inter-related factors that influence an individual’s opportunity to make healthy choices.
However, the only factor explored in relation to lifestyle behaviours in this report is income, because it is
one of the most easily and commonly analyzed factors, with strong links to many other social
determinants of health.
Table 6 highlights several lifestyle factors associated with increased cancer risk, and the relationship to
household income that this risk factor shows in the Halton population.

Table 6: Prevalence of lifestyle factors associated with cancer risk in Halton

46% of Halton adults reported exceeding the
Low-Risk Alcohol Drinking Guidelines in
2013/14

Alcohol
consumption

Drinking alcohol increases the risk of developing several types of
cancer, including head and neck, breast, liver, and colorectal cancer.
Cancer risk increases with the amount of alcohol people drink. There is
no “safe” level of drinking for cancer risk, but in 2011 Canada
introduced the Low-Risk Alcohol Drinking Guidelines (LRADG) for
adults wishing to decrease their alcohol-associated disease risks.93
In 2013/14, the percentage of Halton adults who reported exceeding
the LRADGs significantly increased as income increased.a

69% of Halton adults reported consuming less
than 5 fruits or vegetables per day in 2015

Diet low in
fruits and
vegetables

Vegetables and fruit are an excellent source of vitamins and minerals,
are high in fibre, and low in fat and calories. Diets high in non-starchy
vegetables and/or fruit may reduce the risk of stomach, oral,
esophageal, and lung cancer. Many people do not eat the number of
servings recommended in Canada’s Food Guide for their age, sex, and
activity level.94
In 2015, the percentage of Halton adults who reported consuming less
than 5 fruits or vegetables per day significantly decreased as income
increased.b
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39% of Halton adults reported being
physically inactive in 2013/14

Physical
inactivity

Physical activity refers to any muscle movement that uses energy,
such as biking, swimming, gardening, or playing sports. Being
physically inactive can increase the risk of colon and breast cancer,
as well as increase the risk of cancers linked to obesity, since
physical activity promotes healthy weights.95
In 2013/14, the percentage of Halton adults who reported being
physically inactive significantly decreased as income increased.c

57% of Halton adults reported being overweight
(40%) or obese (17%) in 2015

Overweight
and obesity

Individuals with a body mass index (BMI) of 25.0-29.9 are considered
overweight, while those with a BMI of 30.0 or more are considered
obese. Being overweight or obese is associated with increased risk of
breast, colorectal, esophageal, kidney, uterine, pancreatic, liver, and
prostate cancer.96
In 2015, there was no statistically significant association between
overweight/obesity and income in Halton.d

Overweight
and obesity
Sun
exposure

30% of Halton adults reported being sunburned
in the last 12 months in 2015
Sunlight contains ultraviolet rays. Exposure to ultraviolet radiation
(UVR) is the primary risk factor for developing skin cancer. Every time
the skin is exposed to UVR and becomes tanned or burned, skin cells
and DNA are damaged. This damage builds over time with repeated
exposure. Those with light skin and/or light hair are at higher risk.97
In 2015, the percentage of Halton adults who reported having been
sunburned in the last 12 months significantly increased as income
increased.e

11% of Halton adults reported being current
smokers in 2015

Tobacco
use

Tobacco smoke contains over 4,000 chemicals, including more than 70
that cause cancer. Smoking tobacco is responsible for more than 85%
of all Canadian lung cancer cases, and is also linked to many other
types of cancer, including oral, esophageal, stomach, pancreatic,
colorectal, bladder, cervical, ovarian, and kidney cancer.98
In 2015, there was no statistically significant association between
smoking and income in Halton.f

a

Halton Region. (2015). Health Indicator Report: Low-Risk Alcohol Drinking Guidelines. Available from Halton Health Statistics.
Data source: Canadian Community Health Survey.
b
Halton Region. (2016). Health Indicator Report: Fruit and Vegetable Consumption. Available from Halton Health Statistics. Data
source: Rapid Risk Factor Surveillance System.
c
Halton Region. (2015). Health Indicator Report: Leisure-Time Physical Activity. Available from Halton Health Statistics. Data
source: Canadian Community Health Survey.
d
Halton Region. (2016). Health Indicator Report: Body Mass Index. Available from Halton Health Statistics. Data source: Rapid Risk
Factor Surveillance System.
e
Halton Region. (2016). Health Indicator Report: Sun Safety. Available from Halton Health Statistics. Data source: Rapid Risk
Factor Surveillance System.
f
Halton Region. (2016). Health Indicator Report: Smoking Status. Available from Halton Health Statistics. Data source: Rapid Risk
Factor Surveillance System.
$ = Lowest household income group

$$ = Middle household income group
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Cancer screening and socioeconomic status
Cancer screening can detect cancer in earlier, more treatable stages. As with other lifestyle factors
related to cancer, a person’s tendency to engage in regular cancer screening may be influenced by the
social determinants of health, such as socioeconomic status. When personal socioeconomic status
measures are unavailable, aggregate measures such as the average income of the neighbourhood in
which a person resides can be used as a proxy measure. See Definitions in the Appendix for an
explanation of how neighbourhood income was assigned.

Colorectal cancer screening and socioeconomic status
Age-adjusted screening rates not considering socioeconomic status were presented in the Colorectal
cancer section of this report. Figure 33 below displays the percentage of Halton adults who were eligible
for colorectal cancer screening and were up to date with it in 2013, by neighbourhood income. Individuals
were screen-eligible if they were aged 50 to 74 as of January 1, 2013. An eligible person was considered
“up to date” if he or she had undergone a fecal occult blood test (FOBT) in the last two years, a flexible
sigmoidoscopy in the last five years, or a colonoscopy in the last 10 years.
The figure shows that as income increased, the percentage of individuals up to date with colorectal
cancer screening increased. Only 57% of people living in the lowest income neighbourhoods were up to
date with colorectal cancer screening, compared to 65% of people living in the highest income
neighbourhoods. This difference was statistically significant.

Figure 33: Percentage of screen-eligible individuals (50-74 years old, both sexes) up to date with
colorectal cancer screening, by neighbourhood income, Halton Region, 2013.
Source: Cancer Care Ontario, extracted November 2015.
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Breast cancer screening and socioeconomic status
In Ontario, women ages 50-74 who are of average breast cancer risk are recommended to have a
mammogram every two years. Age-adjusted screening rates not considering socioeconomic status were
presented in the Breast cancer section of this report. Figure 34 shows the percentage of screen-eligible
women in Halton who completed at least one mammogram in the two-year period from 2012 to 2013, by
neighbourhood income. Women were considered screen-eligible if they were aged 50-74 as of the
midpoint in the two-year period (January 1, 2013).
The figure shows that the mammogram participation rate for 2012-2013 in Halton rose with increasing
neighbourhood income. 62% of women in the highest neighbourhood income group had at least one
mammogram in the two-year period, compared to only 55% of women in the lowest neighbourhood
income group. This difference was statistically significant.

Figure 34: Percentage of screen-eligible women (50-74 years old) who completed at least one
mammogram within a two-year period, by neighbourhood income, Halton Region, 2012-2013.
Source: Cancer Care Ontario, extracted November 2015.
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Cervical cancer screening and socioeconomic status
As of 2012, the Ontario Cervical Screening Program recommends Pap tests to screen for cervical cancer
every three years, beginning at age 21, for women who are or ever have been sexually active. Screening
can be discontinued at age 70 if there have been consistent negative results over the preceding 10
99
years. Age-adjusted screening rates not considering socioeconomic status were presented in the
Cervical cancer section of this report. Figure 35 shows the percentage of screen-eligible Halton women
who completed at least one Pap test in the three-year period from 2011 to 2013, by neighbourhood
income. Women were screen-eligible if they were aged 21-69 as of the midpoint in the three-year period
(July 1, 2012).
The figure shows that the cervical cancer screening participation rate for 2011-2013 in Halton rose with
increasing neighbourhood income. Only 60% of women in the lowest neighbourhood income group had at
least one Pap test in the three-year period, compared to 70% of women in the highest neighbourhood
income group. This difference was statistically significant

Figure 35: Percentage of screen-eligible women (21-69 years old) who completed at least one Pap
test within a three-year period, by neighbourhood income, Halton Region, 2011-2013.
Source: Cancer Care Ontario, extracted November 2015.
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Conclusion
Cancer is an important cause of illness and mortality in Halton and throughout Canada. The findings
shown in this report are generally consistent with those from Halton’s last cancer report in 2013, and
indicate that cancer rates and trends in Halton are fairly similar to those of Ontario as a whole. There are
some exceptions, such as higher incidence of thyroid cancer, breast cancer, and melanoma in Halton
compared to Ontario, lower incidence of lung cancer, and higher mortality from prostate cancer but lower
mortality for all cancers combined.
Halton had higher participation rates than the province overall for breast, cervical, and colorectal cancer
screening, however many eligible individuals were not screened in the recommended timeframe in both
Halton and Ontario. In Halton, screening participation significantly increases as neighbourhood income
increases. Income also appears to have a relationship with several other cancer risk factors in Halton,
such as alcohol consumption and physical inactivity. Results of this report will be used by the Halton
Region Health Department to inform program planning and health service delivery for Halton residents.
For further information on health in Halton, please refer to the Halton Health Statistics.
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Appendix: Data notes and limitations
Definitions
Common
Name
Bladder

Cancer of the:

ICD-0-3/WHO 2008 Site
(Incidence)
C670-C679

C67

C700-C729

C70-C72

C500-C509
C530-C539
C180-C189, C199, C209, C260
C150-C159
C649, C659

C50
C53
C18-C20, C26
C15
C64-C65
C90.1, C91.0-C91.5, C91.7,
C91.9, C92.0-C92.5, C92.7,
C92.9, C93.0-C93.2, C93.7,
C93.9, C94.0-C94.5, C94.7,
C95.0- C95.2, C95.7, C95.9
C34
C43

Breast
Cervical
Colorectal
Esophageal
Kidney

Urinary bladder
Brain and other parts of
the nervous system
Breast
Cervix
Colon and rectum
Esophagus
Kidney and renal pelvis

Leukemia

Blood or bone marrow

C420, C421, C424

Lung
Melanoma

Lung and bronchus
Skin

Non-Hodgkin
lymphoma

White blood cells

Oral

Lips, tongue, salivary
gland, floor of the mouth,
gums, pharynx, and
tonsils

C340-C349
C440-C449
9590-9597, 9670-9671, 9673, 9675,
9678-9680, 9684, 9687-9691, 9695,
9698-9702, 9705, 9708-9709, 9712,
9714-9719, 9724-9729, 9735, 97379738; all sites other than C024,
C098, C099, C111, C142, C379,
C422, C770-C779 with histology
codes 9811-9818, 9823, 9827,
9837
C000-C009, C019-C029, C079C089, C040-C049, C030-C039,
C050-C059, C060-C069, C110C119, C090-C099, C100-C109,
C129, C130-C139, C140, C142,
C148
C569
C250-C259
C619
C160-C169
C739

Brain

Ovarian
Pancreatic
Prostate
Stomach
Thyroid
Uterine

Ovary
Pancreas
Prostate
Stomach
Thyroid
Corpus (body) of uterus
and uterus, not
otherwise specified

C540-C549, C559

ICD-10 (Mortality)

C82-C85, C96.3

C00-C14

C56
C25
C61
C16
C73
C54, C55

Dissemination areas (DAs) are small geographic units with a population of 400 to 700 persons. DAs are
the smallest standard geographic area for which all census data are disseminated. All of Canada is
divided into DAs. In the census year 2011, Halton was made up of 746 DAs.
Neighbourhood income groups:
Screening by income
The National Household Survey (NHS) indicator “in the bottom half of the Canadian distribution” was
used as the basis for the neighbourhood income groups shown in the cancer screening analysis. The
term neighbourhood refers to a single DA. This indicator provides the percent of households per DA who
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are in the bottom half of the Canadian distribution based on adjusted household income. Using this value,
all of the DAs in Canada were ranked into 10 equal groups (deciles) and then categorized into the lowest
(deciles 1 and 2), low-middle (deciles 3 and 4), middle (deciles 5 and 6), high-middle (deciles 7 and 8), or
highest (deciles 9 and 10). When looking at Halton alone, this resulted in an unequal number of DAs in
each income group since deciles are based on the national ranking.
Screening rates by DA were provided by Cancer Care Ontario upon request. Neighbourhood income was
then assigned based on DA. Since the actual income of individuals is not known, and may vary from their
neighbourhood income, misclassification of individuals based on their neighbourhood income instead of
household income may diminish the association between income and screening behaviour.
Cancer risk factors by income
Assessment of the relationship between cancer risk factors and income was based on self-reported
household income adjusted for household size, then divided into the lowest 30%, middle 40%, and top
30%. For more information, please see the RRFSS or CCHS data notes on the Halton Health Statistics
website.

Statistical significance
95% confidence intervals were calculated for some incidence, mortality, and screening rates. A 95%
confidence interval (CI) represents a range of values that 95% of the time will contain the true value. 95%
CIs are presented by “I” shaped bars on a graph. When CIs do not overlap between two or more groups
(such as when comparing an Ontario rate to a Halton rate), this indicates that the difference between the
groups is statistically significant and is therefore unlikely due to chance alone.
When assessing annual percent change (APC) for trends over time, the APC was considered statistically
significant if the associated p-value in Joinpoint regression software was less than 0.05, meaning the
probability of the change occurring due to chance alone was less than 5%.

Data sources
Cancer incidence and mortality data, with corresponding population data:
SEER*Stat Package Release 10 – Ontario Cancer Registry, Cancer Care Ontario, Date Extracted:
August 2015.
Pop Est Summary (Statistics Canada, Ontario Ministry of Finance), Ontario Ministry of Health and LongTerm Care, IntelliHEALTH ONTARIO, Date Extracted: May 2015.
Screening data:
Cancer Screening Evaluation and Reporting, Cancer Care Ontario, via the Cancer Quality Council of
Ontario’s Cancer System Quality Index, Date Extracted: December 2014.
 Sources – OHIP Claims History Database, Integrated Client Management System, Ontario
Cancer Registry, Registered Persons Database.
Screening by neighbourhood income data:
Screening Rates by Dissemination Area, provided upon request from Cancer Care Ontario, Date
Extracted: November 2015.
This report was developed with the support of the Ministry of Health and Long-Term Care. The views
expressed in this report are those of the author and do not necessarily reflect those of the Ontario
Ministry of Health and Long-Term Care, Cancer Care Ontario, or the Government of Ontario.
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Limitations
Change in multiple primary rules
In October 2014, Cancer Care Ontario replaced the Ontario Cancer Registry Information System (OCRIS)
with the Ontario Cancer Registry (OCR). From 1964 to 2009, the OCRIS used conservative multiple
primary counting rules similar to those used by the International Association of Cancer Registries (IACR).
These IACR-like rules did not recognize the existence of two or more primary cases based on timing,
laterality, or subsites within an organ. They also did not recognize a second primary unless it was
substantially different from the first primary in terms of both topography and morphology.
For cancers from 2010 onwards, the new OCR uses the more liberal Surveillance, Epidemiology, and
End Results (SEER) rules for identifying multiple primaries, resulting in a higher number of newly
diagnosed cancer cases for the years 2010-2012 than would be observed if using the IACR rules. This
does not indicate that there are more people being diagnosed or treated with cancer, but simply that more
cases of some types of cancer are being registered. The impact of the change varies by cancer – for
example, the number of prostate cancer cases diagnosed in 2010-2012 is roughly the same using both
sets of rules, whereas for melanoma there is a 15.2% increase using the SEER rules versus the IACRlike rules.
To ensure consistent analysis for 1986-2012 and 2008-2012 in this report, all incidence and mortality data
were extracted from SEER*Stat selecting only those cases meeting the IACR rules. This excludes the
extra cases registered solely based on the new SEER rules in the new OCR era. Future Halton reports
may choose to use the new SEER rules as more baseline data accumulates.

Other limitations
Only malignant cases are included in all cancer counts and rates; in situ cases have been excluded.
Only cancer cases that were considered to be malignant in both ICD-O-2 and ICD-O-3 are included in
cancer counts and rates.
Only cancer deaths are included in the mortality data made available through SEER*Stat. Deaths due to
other causes are not included.
Ontario residents who die outside of Ontario are excluded from the mortality data made available through
SEER*Stat, as are people who died in Ontario but who were not residents of Ontario.
Ontario residents with ‘unknown’ residence information are excluded from all Ontario rates to ensure
consistent comparison with Halton rates. Provincial rates do include Halton residents.
Screening rates by socioeconomic status only include dissemination areas with a known number of
participants and eligible population for the rate of interest, as provided by Cancer Care Ontario. Screening
rates by socioeconomic status also only include dissemination areas with a known neighbourhood income
group assigned from the 2011 census.
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