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Preface

This report provides estimates of the projected cancer burden in Canada as well as in the provinces and territories, to the year 2032.

These estimates are based on current trends and, given the latency period of most cancers, are not unreasonable.

The information provides a timely benchmark to measure progress and should be a valuable resource for future cancer control and

care.

The overall cancer incidence rate is projected to remain relatively constant over the next 28 years, with a 5% decline for males and a

4% increase for females. The decline in smoking-related cancers, particularly in males, will be balanced by increases in thyroid, uterus

and liver cancers. Furthermore, the growth and aging of the population will mean that the numbers of new cases per year are projected

to increase by 84% for men and 74% for women. Our population trends will overwhelm even those areas where we expect to see

moderate improvements in rates and will result in much higher numbers of new cases. Clearly, more effort is needed if we are to

succeed in significantly reducing the rates, the numbers and the overall burden of cancer.

The importance of cancer prevention is heightened by the lack of large improvements in survival for most cancers. Cancer prevention

is hampered by the relative complexity of cancer biology; cancer is many different diseases often with diverse and poorly understood

etiologies. Although much is known, control efforts have been mixed. The large declines in smoking-related cancers reflect the success

of tobacco control efforts over almost 50 years. However, current attempts to control the obesity epidemic and decrease sedentary

lifestyles have not yet been successful and clearly need to be a major focus of future efforts in cancer prevention.

Howard Morrison, PhD

Former Director, Science Integration Division, Public Health Agency of Canada.

Former Editor-in-Chief, Chronic Diseases and Injuries in Canada, Public Health Agency of Canada.
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Purpose and intended audience

Each year, the Canadian Cancer Statistics publication provides an estimate of expected case counts and rates for common cancer sites for

the current year in Canada as a whole and in the provinces and territories. This monograph expands on the Canadian Cancer Statistics

publication by providing historical and projected cancer incidence frequencies and rates at national and regional levels from 1983 to 2032.

The aim is that this monograph will be an important resource for health researchers and planners. Most importantly, it is hoped the

monograph will:

N provide evidence-based input for the development of public health policy priorities at the regional and national levels; and

N guide public health officials in planning strategy including designing and evaluating preventive interventions and planning resources

(treatment requirements) and infrastructure for future cancer control and care intended to reduce the burden of cancer in Canada.
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Executive Summary

In this monograph, we present historical

and projected cancer incidence frequen-

cies and rates for Canada, excluding non-

melanoma skin cancers (i.e. basal and

squamous carcinomas), in 1983 to 2032.

The information is intended to help in

planning strategy and allocating resources

and infrastructure for future cancer con-

trol and health care.

Projected changes in cancer incidence rates

From 2003–2007 to 2028–2032, the age-

standardized incidence rates (ASIRs) for all

cancers combined are predicted to decrease

in Canadian males by 5%, from 464.8 to

443.2 per 100 000 population, and increase

in Canadian females by 4%, from 358.3 to

371.0 per 100 000. The overall decrease in

cancer rates in males will be driven by the

decrease in lung cancer rates in men aged

65* or older and in prostate cancer rates in

men aged 75 or older. The overall increase

in cancer rates in females reflects the

predicted rise in lung cancer rates in

women aged 65 or older. The increase also

represents the expected increase in cancers

of the uterus, thyroid, breast (in females

under 45), leukemia, pancreas, kidney and

melanoma.

The largest changes in ASIRs projected over

the 25-year forecasting horizon are

increases in thyroid cancer (55% in males

and 65% in females) and liver cancer in

males (43%) and decreases in larynx cancer

(47% in males and 59% in females), lung

cancer in males (34%) and stomach cancer

(30% in males and 24% in females). The

incidence rate of lung cancer in females is

projected to continue to rise by 2% from

2003–2007 to 2008–2012 and then start to

decrease in the last 20 projection years, by

18%. Breast cancer incidence is expected to

change the least (an increase of less than

1%) of all cancers in females. The predicted

changes in the rates for colorectal cancer

are below the medians in all cancers, with a

decrease of 6% for both males and females

during the entire projection period. The

rates for prostate cancer are projected to be

stable, based on an assumption of future

stabilization in the prevalence of screening.

New cancer cases to rise

The annual number of new cancer cases is

predicted to increase by 84% in Canadian

males, from 80 800 in 2003–2007 to

148 400 in 2028–2032, and by 74% in

Canadian females, from 74 200 to 128 800.

Drivers of the changes in cancer cases

The primary reason for the increase in the

number of all newly diagnosed cancer cases

will be the aging of the Canadian population

and, to a lesser extent, the increase in

population size. Changes in the risk of cancer

will constitute a relatively small component

of the projected increase in new cases.

Preventive interventions can have a strong

influence on future incidence rates for

individual cancer types.

Most common cancers

The most common new cancers in males—

prostate, colorectal, lung and bladder can-

cers, and non-Hodgkin lymphoma—are

projected to remain the same from 2003–

2007 to 2028–2032, but colorectal cancer is

predicted to outrank lung cancer as the

second most frequently diagnosed cancer

by 2028–2032. For females, breast, lung,

colorectal and uterine cancers figure as the

top 4 most common incident cancers in

both periods. However, thyroid cancer will

overtake non-Hodgkin lymphoma as the

fifth most common cancer by 2028–2032.

Incidence by geographical region

There is an east–west gradient in incidence

across Canada. The highest incidence rates

for most cancers are projected to be in

eastern Canada (Atlantic region [New

Brunswick, Prince Edward Island, Nova

Scotia, and Newfoundland and Labrador],

Quebec or Ontario) for both males and

females. While British Columbia is projected

to continue to have the lowest incidence rates

for the majority of cancers in both sexes, this

province will also continue to experience

the highest rates for esophageal cancer

in females, liver cancer in both sexes

and testis cancer. The Atlantic region is

projected to have the lowest incidence

rates for cancers of the breast, uterus

and ovary in females, and for liver

cancer and leukemia in both sexes. In

contrast, this region is projected to

experience elevated incidence rates in

males for about half the cancers studied.

The incidence rates for all cancers com-

bined are projected to continue to be

highest for males in the Atlantic region

and for females in Quebec in 15 years but in

Ontario thereafter, and lowest in British

Columbia. The inter-regional differences

are larger in males than in females,

possibly due to variations in prostate-

specific antigen (PSA) testing (for prostate

cancer) and risk factors. In both males and

females, colorectal cancer incidence rates

will remain highest in the Atlantic region

and lowest in British Columbia. Lung

cancer incidence rates are projected to be

highest in Quebec and lowest in Ontario

and British Columbia for both sexes. The

similar regional rates of breast cancer in

females are expected to persist. The sig-

nificantly lowest rates of prostate cancer in

Quebec are projected to continue, as are the

elevated rates in the Atlantic region.

Incidence by sex and age

Cancer is more common in males than in

females except in those aged under 55. The

overall cancer incidence rate in men aged

65 or older has been falling and will

continue to do so. The decrease in lung

cancer rates in men aged 65 or older from

decreased tobacco use and the decrease in

prostate cancer rates in men aged 75 or

older have contributed to the overall

decrease in this age range. In women aged

65 or older, the relatively stable rate is

primarily the result of an increase in lung

cancer incidence offset by decreases in

incidence for the other cancer sites. This

stable trend is projected to continue.

Targeted cancer prevention efforts and

specific needs for health care services can

be expected to vary at different points in

the age continuum for males and females.

Smoking-related cancers

Between 2003–2007 and 2028–2032, sub-

stantial risk reductions are projected for

major common tobacco-related cancers in

* All ages are in years unless otherwise specified.
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Canada, even with relatively lower reduc-

tions or delayed downturn trends in

females. The differences between males

and females in the predicted incidence

trends of these cancers mirror the historical

pattern of reductions in smoking prevalence

that took place in males 20 years earlier

than in females. Given the lag of 20 years or

more between the reduction in smoking

and subsequent decrease in cancer inci-

dence, the incidence rates in females will

likely begin to drop more noticeably over

the longer term. By comparison, the risk of

cancer incidence is forecast to increase for

non-tobacco-related cancers.

Cancers associated with excess weight and
physical inactivity

Over the 25-year projection period, the

incidence rates for cancers associated with

excess weight and physical inactivity are

estimated to increase by 0.6% to 16% for

cancers of the uterus, kidney, pancreas,

female breast and male esophagus, in

descending order. Incidence rates are

expected to decrease by 2% to 6% for

colorectal and female esophageal cancer.

Increased obesity prevalence in Canada may

contribute to the increased incidence trends.

Most common infection-associated cancers

From 2003–2007 to 2028–2032, the inci-

dence rates of liver cancer are expected to

escalate almost 3 times faster in males than

in females (43% vs. 15%), while the rate of

stomach and cervical cancer will continue to

decrease by 20% to 30%. The ongoing

increasing trend of liver cancer incidence is

possibly linked to the historical increase and

continued high incidence in hepatitis C virus

(HCV) infection, the aging of the previously

infected population, and increasing immi-

gration from areas where risk factors such as

hepatitis B virus (HBV) are prevalent. The

persisting decrease in incidence of stomach

cancer may be explained by improved

healthy behaviours, such as decreased

smoking and changes in diet, and increased

recognition and treatment of Helicobacter

pylori infection. The continuing downward

trend in the rates of cervical cancer is mainly

attributable to general population screening

with the Papanicolaou (Pap) test and

successful treatment of screening-detected

premalignant lesions. The immunization of

school-aged children with the vaccine for

human papilloma virus (HPV) is anticipated

to further reduce the incidence of cervical

cancer.

Implications for cancer control strategies

The projected aging and growth of the

population are expected to lead to a

progressive and significant increase in the

total number of new cancer cases in Canada

over the next 25 years. Consequently, this

report indicates the need to continue to

strengthen cancer control strategies and

leverage resources to meet future health

care requirements and reduce the burden of

cancer in Canada. Although incidence rates

are projected to decrease for many cancers,

the rates for some cancers, for example,

thyroid, liver, uterus, pancreas, kidney

and leukemia, are estimated to increase.

Additional etiological research is needed to

better understand risk factors and guide

prevention efforts.

This monograph underscores the impor-

tance of cancer prevention by curbing

smoking; promoting healthy eating, physi-

cal activity and weight management;

enhancing uptake of cancer screening;

and increasing coverage of HPV vaccina-

tion. The implication of future changes in

our demographic profiles and cancer trends

should be addressed from the full spectrum

of cancer control, including research and

surveillance, prevention and early detec-

tion, treatment, and psychosocial, pallia-

tive and medical care.

Chapter 1: Introduction

A prominent characteristic of current

sociodemographic changes in Canada is

the accelerated growth in the number and

proportion of seniors. Figure 1.1 shows

that the percentage of men aged 65* or

older is projected to increase from 12% in

2003–2007 to 21% in 2028–2032 and of

women the same age from 15% to 24% in

the same period. The increase in the

number of older adults is a consequence

of reduced mortality rates in all age groups

and the aging of the baby boomer genera-

tion. This demographic trend is expected to

result in a significantly higher number of

cancer diagnoses and therefore demand for

health care services. Defining the expected

societal burden of cancer can provide

evidence-based input into planning cancer

control programs, leveraging resources to

meet future health care needs and reducing

the expected burden of cancer in Canada.

We quantify the future burden of cancer

from two perspectives: age-standardized

rate and the number of new cancer cases.

Changes in incidence rates communicate

changes in risk of developing cancer over

time. The future number of new cases is a

consequence of changes both in the cancer

rates and in the population size and

composition.

The main source of estimates of expected

case counts and rates for common cancer

sites in the current year for Canada and

the provinces and territories is the annual

Canadian Cancer Statistics report.1 These

estimates provide important information

for cancer control planners, public policy

analysts, and provincial and territorial

health care professionals who need to

know the relative burden of different types

of cancer and for different geographical

regions.

Currently, there are no widely available

long-term national projections for Canada,

whereas several other developed countries

have documented their profiles.2-5 To map

out such a possible future cancer scenario,

this monograph presents estimates of cancer

incidence frequencies and rates in Canada

for 25 cancer sites by geographical area, sex

and age group through 2028–2032.

Chapter 2: Data and Methods

2.1 Data

The observed cancer incidence data used

for the projections cover 1983 to 2007,

which represents the most recent period for

which data are available for all parts of

Canada. We extracted data from the

Canadian Cancer Registry (CCR) for 1992

to 2007 and from the National Cancer

Incidence Reporting System (NCIRS) for

* All ages are in years unless otherwise specified.
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the earlier years. While the CCR is a person-

oriented database, the NCIRS is an event-

oriented database with cases diagnosed

from 1969 to 1991. The cases in the

NCIRS were coded in or converted to the

International Classification of Diseases,

Ninth Revision (ICD-9).6 Projections were

prepared for the most frequent invasive

primary cancers (including in situ bladder

cancers but excluding non-melanoma skin

cancer (i.e. basal and squamous carci-

noma). We generally defined cancer cases

based on the International Classification of

Diseases for Oncology, Third Edition (ICD-

O-3) and classified them using Surveillance,

Epidemiology, and End Results (SEER)

Program Incidence Site Recode shown

in Table 2.1.7,8 Cases retrieved from the

NCIRS used equivalent ICD-9 codes.

Changes in cancer definition over time were

derived following the methods outlined in

the Canadian Cancer Statistics.1

Population estimates for Canada and the

provinces/territories are based on quin-

quennial censuses conducted from 1981 to

2006. We used intercensal estimates pre-

pared by Statistics Canada for the years

between these censuses and postcensal

estimates for 2007 to 2010.9 Projected

population estimates were used for 2011

to 2032, as prepared by Statistics Canada

under assumptions of medium growth

(scenario M1).10 The scenario M1 incor-

porates medium growth and historical

trends (1981–2008) of interprovincial

migration. For the total population, the

low and high growth scenarios are about

6% below and above the M1 scenario, but

this range is reduced to 3% for ages 65 or

older.

Data on cancer incidence counts and

population estimates were summarized into

5-year age groups (0–4, 5–9, …, 80–84, 85+)

and 5-year periods of diagnosis (1983–1987,

1988–1992, 1993–1997, 1998–2002, 2003–

2007) by sex and geographical region

(British Columbia, the Prairie provinces

[Alberta, Saskatchewan and Manitoba]

individually and together, Ontario, Quebec,

the Atlantic provinces [New Brunswick,

Prince Edward Island, Nova Scotia and

Newfoundland and Labrador] individually

and together, and the North [Yukon,

Northwest Territories and Nunavut]). The

projected population figures were similarly

aggregated for 5 projection quinquennia

(2008–2012, 2013–2017, 2018–2022, 2023–

2027, 2028–2032). The single-year data

from 1994 to 2007 were used for projecting

prostate cancer incidence. Rates for each

category were calculated by dividing the

number of cases in each category (a

combination of cancer site, sex, region,

period, and age group) by the corresponding

population figure. These age-specific rates

were standardized to the 1991 Canadian

population (Table 2.2), using the direct

method,11 to obtain the age-standardized

incidence rates (ASIRs).

2.2 Methods

2.2.1 Projection methods
Future trends in cancer incidence rates are

generally estimated by extending past

trends using statistical models. A statisti-

cal model formulates the relationship

between the risk factors and the cancer

rates, and projections can be obtained by

applying the future times in the equation.

There are several methods for projecting

cancer burden, differing in terms of the type

FIGURE 1.1
Historic and projected growth in average annual population in Canada by age, 1983–2032
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of model, selection of the data used for

model fitting, and the method of extrapolat-

ing the model components into future

periods. The model type diverges from

simple linear or log-linear regression of

age-specific rates or counts against

time2,12,13 to age–period–cohort (APC) mod-

elling.11,14,15 Within the framework of APC

models, effects of age, period and cohort are

addressed in heterogeneous ways such as

generalized linear models16,17 including

their derivative, Nordpred method, based

on a step function on 5-year intervals,3,15

generalized additive models18,19 with poly-

nomial15,20 or spline smoothing methods,21

and Bayesian models22 with Markov chain

Monte Carlo (MCMC) simulation.23 The link

function is either common exponen-

tial11,14,22 or non-canonical power.3,15 A

model is fitted to all available data or their

subset for an adequate fit through a good-

ness-of-fit test.3,15 The assumptions used for

extrapolating the observed trends include

keeping current rates unchanged in future,24

continuing overall historical trend,2,22

extending only the most recent trend,3,15

and adjusting the extent to which the

observed trend are likely to influence the

future.3,15 To develop the most accurate

profile of future cancer burden, we used the

major projection models to produce projec-

tions of current rates as would have been

forecast 15 or 20 years ago based on the

long-term data series in Canada, compared

the projected rates with those observed, and

concluded with a cancer-dependent model-

ling approach. This multiple modelling

approach consists of the following models

and integrates the strengths of these models.

The common projection models relate

incidence to the 3 intrinsically interdepen-

dent time dimensions: age at diagnosis

(age), year of diagnosis (period), and year

of birth (cohort). The Nordpred APC

model3,15 uses the power-5 link function

instead of the traditional logarithmic link to

reduce the exponential changes; sum-

marizes the linear trends in period and

cohort over the observed data into a drift

component and then arithmetically attenu-

ates the drift into the future to damp the

impact of past trends in the future; chooses

data for model fitting; and chooses the drift

for extrapolations. Nordpred with its stan-

dard and various modified parameter set-

tings was the primary method used in the

TABLE 2.1
Cancer definitions for incidence

Cancer ICD-O-3 site/histology typea

(Incidence)

Oral C00–C14

Esophagus C15

Stomach C16

Colorectal C18–C20, C26.0

Liver C22.0

Pancreas C25

Larynx C32

Lung C34

Melanoma C44 (Type 8720–8790)

Breast C50

Cervix C53

Body of uterus C54–C55

Ovary C56.9

Prostate C61.9

Testis C62

Kidney C64.9, C65.9

Bladder (including in situ) C67

Central nervous system C70–C72

Thyroid C73.9

Hodgkin lymphomab Type 9650–9667

Non-Hodgkin lymphomab Type 9590–9596, 9670–9719, 9727–9729

Type 9823, all sites except C42.0,.1,.4

Type 9827, all sites except C42.0,.1,.4

Multiple myelomab Type 9731, 9732, 9734

Leukemiab Type 9733, 9742, 9800–9801, 9805, 9820, 9826,
9831–9837, 9840, 9860–9861, 9863, 9866–9867,
9870–9876, 9891, 9895–9897, 9910, 9920, 9930–
9931, 9940, 9945–9946, 9948, 9963–9964

Type 9823 and 9827, sites C42.0,.1,.4

All other cancers All sites C00–C80, C97 not listed above

Mesotheliomab 9050-9055

Kaposi’s sarcomab,c 9140

Small intestine C17

Anus C21

Gallbladder C23

Other digestive system C22.1, C24, C26.8–9, C48

Other respiratory system C30–31, C33, C38.1–9, C39

Bone and joints C40–41

Soft tissue (including heart) C38.0, C47, C49

Other skin C44 excl. 8050:8084, 8090:8110, 8720:8790

Other female genital system C51–52, C57–58

Penis C60

Other male genital system C63

Ureter C66

Other urinary system C68

Eye C69

Continued on the following page
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projections in this monograph. When

cohort effects were not present, we con-

sidered a Nordpred model without cohort

component as an alternative. When there

were too few observed cases to properly

estimate model parameters via the

Nordpred method or projections from

Nordpred seemed unlikely based on biolo-

gical and clinical grounds, we pursued

Bayesian APC models22 or submodels with

various prior settings, 5-year average

method or applying a relative percentage

adjustment to national estimates to obtain

the estimates for a jurisdiction. Bayesian

models estimate the age-specific rates from

their posterior distribution through

repeated iterative sampling. The 5-year

average model assumes the current age-

specific rates will remain in future. In

addition, we used an age-specific trend

power-5 model fitted to most recent data

for the projections of prostate cancer to

reduce the impact of prostate-specific anti-

gen (PSA) screening on the long-term

historical trend.

All the long-term projection models

depend on an assumption of the continu-

ity of past trends in age-specific rates, but

with different extent. The details of these

models, model section methods, and

‘‘best’’ models are described below.

2.2.1.1 Projection models

2.2.1.1.1 Nordpred power-5 models—modified
generalized linear models (NP_ADPC and
NP_ADP)
The Nordpred approach was developed as

part of a comprehensive analysis of cancer

trends in the Nordic countries.3,25 The

approach is based on a standard APC

Poisson regression model14,16,26 but has

been shown to give more realistic predic-

tions, especially for long-term projec-

tions.15,27 It is now one of the most

frequently used methods for cancer projec-

tions worldwide.28-31 The log-linear rela-

tionship between the rate and the

covariates in the standard model produces

predictions in which the rates grow expo-

nentially with time. Nordpred uses a power-

link function instead of the log-link function

to lower this growth. The power-link

function is an approximation of the log-link

function based on Box-Cox power transfor-

mation theory, in which lim
l?0

xl~log(x).

The Nordpred model is defined as

caseap*Poisson(map),

Rap or,
map

nap

� �� �
~ AazD:pzPpzCc

� �5
, ðNP{ADPCÞ

where Rap is the incidence rate for age

group a in calendar period p, which is the

mean count map of caseap divided by the

corresponding population size nap; Aa, Pp

and Cc are the non-linear components of

age group a, period p and cohort c,

respectively; and D is the common linear

drift parameter of period and cohort.26 A

cohort is calculated by subtracting age from

period: c = A +p – a, with A = number of

age groups (i.e. 18).

To achieve an adequate fit of each data to

the model, the number of 5-year periods on

which the projections should be based is

chosen in the Nordpred software by using a

goodness-of-fit test to successively remove

the earlier periods. To extrapolate the

model for future periods, two approaches

are considered instead of simple continua-

tion of the overall historical trend. Firstly,

the software determines whether the aver-

age trend across all observed values, or the

slope for the last 10 years of observed

values, is used as the drift component D to

be projected. The software does this by

testing for departure from a linear trend. If

the trend across the entire observation

period departs significantly from linearity,

only the trend in the most recent 10 years is

used for projection. The ‘‘recent’’ option in

the software allows choosing between

using the average trend (recent=F) or the

trend for the last 10 years (recent=T).

Secondly, to attenuate the impact of cur-

rent trends in future periods, a ‘‘cut trend’’

(or ‘‘drift’’) option is used, which is a

vector of proportions indicating how much

to cut the trend estimate for each 5-year

TABLE 2.2
1991 Canadian standard population

Age Group Population (per 100 000)

0–4 6946.40

5–9 6945.40

10–14 6803.40

15–19 6849.50

20–24 7501.60

25–29 8994.40

30–34 9240.00

35–39 8338.80

40–44 7606.30

45–49 5953.60

50–54 4764.90

55–59 4404.10

60–64 4232.60

65–69 3857.00

70–74 2965.90

75–79 2212.70

80–84 1359.50

85+ 1023.70

Total 100 000.00

Data source: Census and Demographics Branch, Statistics
Canada

Note: The Canadian population distribution is based on the
final postcensal estimates of the July 1, 1991, Canadian
population, adjusted for census undercoverage. The age
distribution of the population has been weighted and
normalized.

TABLE 2.1 (continued)
Cancer definitions for incidence

Cancer ICD-O-3 site/histology typea

(Incidence)

Other endocrine C37.9, C74, C75

Other, ill-defined, and unknown Type 9740, 9741, 9750–9758, 9760–9769, 9950–
9962, 9970–9989; C76.0–76.8 (type 8000–9589);
C80.9 (type 8000–9589); C42.0–42.4 (type 8000–
9589); C77.0–C77.9 (type 8000–9589)

All cancers All invasive sites

a ICD-O-3 refers to the International Classification of Diseases for Oncology,Third Edition.7 Cancers are classified by SEER
Incidence Site Record.8

b Histology types 9590–9989 (leukemia, lymphoma and multiple myeloma), 9050–9055 (mesothelioma) and 9140 (Kaposi’s
sarcoma) are excluded from other specific organ sites.

c Data are not available for Ontario and Canada.
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projection period. A gradual reduction in

the drift parameter of 25%, 50%, 75% and

75% in the second, third, fourth and fifth 5-

year period, respectively, is used as a

default ‘‘cut’’ in Nordpred.3,25

To explore accurate projection methods

for this study, we compared the power-5

models and Poisson models (using log link

instead of the power link in equation

NP_ADPC), with the Nordpred option

recommendations and their modifications.

The default ‘‘cut trend’’ vector was mod-

ified to reduce or increase the impact of

current trend in future periods.

For each age group, a minimum of 5 cases

in each 5-year period was required; for age

groups below this limit, the average

number of cases in the last 2 periods was

used to calculate future rates. If a limit of

10 had been used, as in the report for

Nordic countries in most of the situa-

tions,3 a larger number of age groups

would have been based on the average

rates. This would reduce the effect of

current trends, so a low limit of 5 was

chosen as a trade-off between unbiased

estimation of the underlying trend and a

large estimation error.

In addition to the full ADPC model, we

also considered using an age-drift-period

model (ADP) with power-5 link functions

for cancers with average annual counts of

fewer than 50 over the last observed 5

years when cohort effects were not pre-

sent based on a significance test:

Rap~ AazD:pzPp

� �5
: ðNP{ADPÞ

This ADP model was used for rare cancers

in Iceland in an analysis of cancer trends

in the Nordic countries.3

2.2.1.1.2 Bayesian Markov chain Monte Carlo
method
Instead of a maximum likelihood approach,

we applied a Bayesian framework to the

APC model or submodel. The Bayesian

method incorporates prior knowledge into

the model to derive a posterior distribution

and uses MCMC approximations22,23 for

inference (parameter estimates). We con-

sidered this approach for situations in which

average annual count over the last observed

5 years was less than or equal to 10 (when

there were too few observed cases to

properly estimate model parameters via

the Nordpred method) or if projections from

Nordpred seemed unlikely. We considered 2

Bayesian approaches.

2.2.1.1.2.1 Bayesian APC model with
autoregressive prior – Bray approach (B_APC)
For the classical APC Poisson model,26

Bray specified a second-order autoregres-

sive prior model to smooth age, period and

cohort effects and to extrapolate period and

cohort effects.22,23 The model can be

written as,

caseap*Poisson(map),

log(
map

nap

)~AazPpzCc

Supposing that we compute N-period

projections based on P-period observed

data, there are total C = A+P 21 cohorts.

With the Nordpred model, an individual

cohort c can be calculated as c = A + p 2

a. The prior distributions are defined as

follows. For the A age effects:

A1*normal 0,1000000
1

tA

� �
;

A2 A1j *normal 0,1000000
1

tA

� �
;

Aa A1,...,a{1j *normal 2Aa{1{Aa{2,
1

tA

� �
,

3ƒaƒA:

For the P + N period effects:

P1*normal 0,1000000
1

tP

� �
;

P2 P1j *normal 0,1000000
1

tP

� �
;

Pp P1,...,p{1*normal 2Pp{1{Pp{2,
1

tP

� ����� ,

3ƒpƒPzN:

For the C + N cohort effects:

C1*normal 0,1000000
1

tC

� �
;

C2 C1j *normal 0,1000000
1

tC

� �
;

Cc C1,...,c{1*normal 2Cc{1{Cc{2,
1

tC

� ����� ,

3ƒcƒCzN:

The variance parameters tA, tP and tC

(determining the smoothness of age,

period and cohort effects, respectively)

are given the same gamma prior,

t*gamma(0:001, 0:001):

Fitted and projected rates are derived by

combining the simulated age, period and

cohort effects based on

Rap~exp(AazPpzCc):

Three MCMC chains were run for a ‘‘burn-

in’’ of 50 000 iterations. Parameter esti-

mates (posterior medians) were based on

an additional 50 000 iterations for each

chain, thinned to every thirtieth sample

(N=150 000 samples). Chain convergence

was assessed via the Gelman-Rubin statis-

tic, examination of sample autocorrelation,

and visual inspection. All Bayesian model-

ling was implemented in WinBUGS

(Windows Version of Bayesian inference

Using Gibbs Sampling);32 additional details

can be found elsewhere.33

2.2.1.1.2.2 Bayesian age–period model using
national coefficients as priors’ means for
regional projections (B_AP)
To stabilize regional estimates, initial or

‘‘prior’’ distributions based on national

data were assumed for regional parameters

and then updated using the actual regional

data. The model can be written as

caseap*Poisson(map),

log(
map

nap

)~AazPp

We first used the model to estimate

national-level age and period coefficients,

denoted as Âa and P̂p, respectively.

Regional age Aa and period Pp effects were

then given normally distributed priors with

means equal to the corresponding national

estimates,
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Aa*normal(Âa,
1

tA

),

Pp*normal(P̂p,
1

tP

),

where variance parameters tA, tP were

given the same gamma prior,

t*gamma(0:001,0:001):

Following Spiegelhalter et al.,34 corner

constraints were imposed on the first age

effect (A1 = 0) to facilitate computations.

2.2.1.1.3 Five-year average model (AVG)
The 5-year average model assumes that

the age-specific average rates of cancer

incidence in the most recent 5 years of

observed data will remain constant in

future years, so that future numbers of

cancer would be affected only because of

demographic changes in the population.

The projected rates are calculated as

Ra~
X2007

t~2003

Cat

, X2007

t~2003

Pat,

where Ra represents the rate for age group

a, Cat the number of cases for age group a

in year t, and Pat the population size for

age group a in year t.

2.2.1.1.4 Relative percent adjustment method –
regional projections derived from scaling down
national-level projections (SD)
For a cancer site in a region with average

annual counts over the last observed 5

years of fewer than 10, the age-specific

counts were also calculated by adjusting

the national estimates (based on a mod-

ified method used in the Cancer Registry

of Norway).35 Let w denote the relative

difference of the averages of the ASIRs in

the last 5 observation years between the

region and the whole country, that is,

w~
X2007

t~2003

ASIRRt

, X2007

t~2003

ASIRNt,

then the cancer incidence rate in a region

R, age group a and period p,

RRap~RNap � w~ CNap

�
PNap

� �
� w,

where RNap, CNap and PNap are the national

cancer incidence rate, count and popula-

tion size at age group a and period p,

respectively. For example, if the region

had 5% lower rates than the national

average in the last 5 observation years, the

age-specific rates in each future period

were adjusted down by 5% for that region.

We therefore have the corresponding

number of new cancer cases,

CRap~RRap � PRap:

2.2.1.1.5 Age-specific trend power-5 model
fitting single-year data for short-term
projections of prostate cancer (ADa)
Trends in prostate cancer incidence since

the early 1990s have been subject to over-

diagnosis (the detection of latent cancer

that would never have been diagnosed in

the absence of screening) because of the

rapid dissemination of the PSA test.36 The

projections of period analysis from

Nordpred seem unlikely. Therefore, an

age-specific trend power-5 model based on

yearly data was fitted to a minimum of 8

years of observations from 1994 to 2007

for projections of prostate cancer inci-

dence in the first 5 (2008–2012) or 10

(2008–2017) future years: Rap = (Aa +
Da?p)5, where Da is the slope parameter in

age group a, which takes the differentia-

tion in trend from different age groups into

consideration. This model also allowed for

the ‘‘spike’’ value in the year 2001.

Another peak year was in 1993, which

was excluded from the modelling.

2.2.1.2 Comparison of models
We fitted the projection models described

above to observed incidence counts in

1972–1991 and used them to estimate

average annual number of cancer cases

for the 5-year periods in 1992–2011.

Projections were made for males and

females, by age group, for the Canadian

provinces and at the national level, for the

cancer types shown in Table 2.1. Quebec

was excluded from this analysis because

of data quality issues prior to 1983.37,38

Given that prostate cancer accounts for

nearly one-third of all new cancer cases in

males in Canada, the effect of PSA screen-

ing is also clearly seen in the incidence of

‘‘all cancers combined’’ in males. The

model comparisons were therefore con-

sidered with and without prostate cancer

and ‘‘all cancers combined’’ for males

when appropriate.

We compared projected average annual

numbers of cancer cases with observed

values. Median absolute relative differ-

ence between projected and observed

values, |projected2observed|/observed,

was calculated to examine each model’s

overall tendency to over- or underestimate

the actual number of cancer cases. The

absolute difference was used when com-

paring for rare cancers. We compared

median prediction errors for each model

for combinations of cancer type, geogra-

phical area and sex by length of projec-

tion. The comparisons considered only

combinations for which the models pro-

duced projections. We used Friedman’s

test39 to test for statistical difference in

medians between different projection

models. In addition to considering predic-

tion error across all cancers, we separately

compared model performance for each

cancer type, across the geographical areas

and sexes.

2.2.1.3 Projection validation and adjustment
The model selection was performed by

assessing the models and integrating these

model comparison results with those

from other published studies. However, a

model created on cohorts in early periods

may give inaccurate predictions when

applied to contemporary cohorts. Owing

to limitations in the availability of differ-

ent long-term datasets used for validating

the selected models, we examined the

projections from the selected models using

our knowledge of data quality, trends in

cancer rates in different regions, risk

factors or interventions to ensure the

estimates are appropriate. When the esti-

mated trends seemed unlikely, we used

such knowledge to adjust the extrapola-

tion methods of the fitted models, or used

Bayesian simulations instead of the gen-

eralized linear models. Such modifications

were applied in the following situations:

all cancers combined in males in Prince

Edward Island, Saskatchewan and Alberta,

and in females in Ontario, Manitoba and

Alberta; female non-Hodgkin lymphoma in

New Brunswick; multiple myeloma in
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males in the Atlantic region and New

Brunswick, and in females in Ontario and

British Columbia; and thyroid cancer in the

provinces except Manitoba, Saskatchewan

and British Columbia.

2.2.1.4 Selected models by cancer category
We used the following projection methods

in this monograph.

N Common cancers (average annual

count over the latest 5 observation years

for a national or regional series, N>

50): NP_ADPC model with varied

‘‘recent’’ and ‘‘drift’’ values. One excep-

tion is that B_APC was applied to

multiple myeloma in males in the

Atlantic region as the projections from

NP_ADPC seem questionable.

N Less common cancers (10 <N ƒ 50):

NP_ADPC or NP_ADP model (based on

the significance of the cohort effect and

comparison with AVG results) with

varied ‘‘recent’’ and ‘‘drift’’ values. The

simple age-effect only AVG model has

been proven to be the best approach for

rare cancers in our model evaluation and

other studies27 and has been used in

recent reports.35 With this, we adopted

either NP_ADPC or NP_ADP, from which

the projections were closer to the AVG

results, instead of basing them solely on

linear extrapolation of the 5-year average

rate into the future. One exception is that

B_APC was applied to multiple myeloma

in males in New Brunswick.

N Rare cancers (N ƒ 10): NP_ADPC,

NP_ADP, B_APC, B_AP or SD model,

whichever projections were closer to

the AVG results.

N Prostate cancer: ADa + AVG, defined as

N using ADa to project for the first 5

future years, and then

N using the age-specific average rates

of the predicted 5-year data to

estimate counts for the second to

fifth 5-year periods.

N ‘‘All cancers’’ for males: The estimates

of incidence counts were computed as

the sum of the estimates for prostate

cancer and for all cancers excluding

prostate, as estimated by NP_ADPC

modelling.

Tables 2.3 shows the selected projection

models for rare cancers or in small areas

by cancer type, sex and geographical area.

2.2.2 Other analysis methods
2.2.2.1 Joinpoint regression analysis
We assessed observed trends (1986–2007)

using joinpoint regression,40,41 which

involves fitting a series of joined straight

lines on a logarithmic scale to the trends in

ASIRs. The trends in incidence are reflected

by the annual percent change. The models

incorporated estimated standard errors of

the ASIRs. The tests of significance used a

Monte Carlo Permutation method. The

estimated slope from this model was then

transformed back to represent an annual

percentage increase or decrease in the rate.

A minimum of 5 years of data before and

after a changepoint in years in which the

annual percent change changed signifi-

cantly was required for a new trend to be

identified. Thus, the most recent possible

changepoint is 2003. In Figures 3.1 and 3.2,

if no changepoint was detected from 1998

to 2007, then the annual percent change

was estimated by fitting a model within this

time period. If a changepoint was detected

within this decade, then the annual percent

change was estimated from the trend in the

last segment. Both the changepoint year

and the annual percent change for the years

beyond the changepoint are indicated in

these two figures.

2.2.2.2 Contribution of change in cancer risk,
population growth and population age structure
to incidence trend
Figure 3.4 shows the relative contributions

of changes in the total numbers of new

cases that can be attributed to changes in

cancer risk, population growth, and aging

of the population. The series were defined

as follows (the annual ASIR was calculated

by using the average annual population

distribution in 1983–1987 for males or

females as the standard weights):1

N The baseline (red reference line) repre-

sents the observed average annual

number of new cancer cases during

1983–1987 for males or females.

N The lowest black line represents the

average annual number of new cancer

cases that would have occurred in each

period if the average annual population

size and composition had remained the

same as they were in 1983–1987. Thus,

it measures the impact of changes in

cancer risk. This series was computed

by multiplying the average annual

population in 1983–1987 by the ASIR.

N The middle black line represents the

average annual number of new cases that

would have occurred if the age distribu-

tion of the average annual population had

remained the same as it was in 1983–

1987, measuring the impact of changes in

risk and population growth. This series

was computed by multiplying the average

annual population by the ASIR.

N The top line represents the total average

annual number of new cases that

actually occurred (projected estimates

as of 2008) in each period for males or

females, reflecting the combined impact

of changes in cancer risk, and popula-

tion growing and aging.

2.3 Presentation of results

In this monograph, while the figures display

longer-termtimetrendsinASIRsofeachcancer

for broader areas, the tables show cancer

incidencefrequenciesandratesinallprovinces

andterritoriesfromthelastobservationperiod

(2003–2007) onward. The numbers of cases

shown in the tables and figures are average

annualnumbers.AlltheASIRswerecalculated

per100 000person-years.

For each type of cancer, the historical and

projected ASIRs are shown in figures to

illustrate their time trends and differences

between (1) sexes and age groups (<45, 45–

54, 55–64, 65–74, 75–84, 85+), and (2)

regions (British Columbia, the Prairies,

Ontario, Quebec, the Atlantic region and

Canada as a whole). The trends for the North

are not shown in the figures because of small

numbers. Number of cases in Figure 3.8–

3.10 was rounded to the nearest 100.

Tables for males and females give the

observed (2003–2007) and projected aver-

age annual number of cases and ASIRs by

the 10-year age group and province/terri-

tories combined. Number of cases was

rounded to the nearest 5. The numbers

were rounded separately, so it is possible

that the totals in the tables do not add up.

Chapter 3 presents the overview of histor-

ical and projected trends for all cancers

combined, whereas Chapter 4 breaks

down such information by cancer sites.
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The cancers are ordered by the ICD-O-3

codes.

Chapter 3: Overview of Observed
and Projected Status of All
Cancers

Recent changes in observed cancer
incidence rates

The annual percent change in cancer-

specific ASIRs in males and females in the

last observed decade (1998–2007) shows

varying trends by cancer site (Figures 3.1

and 3.2). Between 1998 and 2007, the

overall incidence rate increased signifi-

cantly in females by 0.3% per year.

Statistically significant increases of 2% or

more per year occurred for liver cancer in

both males (3.6%) and females (2.4%),

kidney cancer in males (2.6% since 2003)

and thyroid in both males (6.8%) and

females (6.9% since 2002). Significant

annual decreases of 2% or more occurred

in larynx cancer for both males (3.8%) and

females (3.4%) and in stomach cancer in

males (2.0%). The possible explanations

for the observed trends can be found in the

corresponding section of Chapter 4.

Overall (historic and projected) trends

Figure 3.3 illustrates the average annual

number of new cases and ASIRs for all

cancers combined for 1983–2032, with pro-

jections as of the year 2008. Even though the

observed ASIRs for all cancers combined

stabilized, the number of new cancer cases

continues to increase as the Canadian

population grows and ages. The ASIRs in

males decreased after increasing until 1993–

1997. This pattern mirrors a similar trend in

the incidence of prostate cancer, the leading

cancer in males. The decrease also represents

the decrease in lung cancer rates in men aged

65 or older. In females, the cancer incidence

rate increased slightly over the observation

horizon. The increase reflects the rise in rates

in cancers of lung (in women aged 65 or

older), uterus, thyroid, breast (in females aged

under 45), leukemia, kidney, and melanoma.

All cancers combined excludes non-mela-

noma skin cancer. In Canada, non-mela-

noma skin cancer accounts for about 30%

of all new cancer cases.

Tables 3.1 to 3.4 show historic and pro-

jected numbers of new cancer cases and

ASIRs by sex, period, age group and

TABLE 2.3
Projection models for rare cancers or in small areas by cancer type, sex and geographical area

Cause Model

B_APa B_APCa SDa NP_ADPa

Oral PE/F, TC/M+F MB/F

Esophagus TC/M, NL/F PE+TC/F NS/F

Stomach PE/M TC/F PE/F, TC/M NB/F

Colorectal PE/F TC/M+F

Liver NS/F, TC/M PE+NL/M+F, NB+SK+TC/F MB+SK/M, AT/M+F

Pancreas TC/M+F PE/M+F NL/F

Larynx PE/F, TC/M PE/M, NS+NB+MB+SK/F NL+TC/F AT/F

Melanoma TC/M+F

Breast TC/F

Cervix PE/F, TC/F MB/F

Body of uterus TC/F

Ovary TC/F PE/F

Testis PE+NL+TC/M NS+NB+MB/M

Kidney PE/F TC/F TC/M PE/M, NL/M+F

Bladder PE+TC/F, TC/M NL/F

Central nervous system PE+TC/M+F NS/M, NB+NL+SK/F, MB/M+F

Thyroid PE/M PE/F TC/M+F NS/M, SK/F

Hodgkin lymphoma NB/F PE+NL+TC/M+F NB+AB+AT/M, BC/F, NS+MB+SK/M+F

Non-Hodgkin lymphoma PE/F, TC/M+F PE/M NL/M+F, AT+NS+NB/F

Multiple myeloma AT+NB/M, PE/F PE/M, NL/F, TC/M+F NS+MB+SK/M+F, NL/M

Leukemia PE/M, TC/F PE/F TC/M NL/M+F

All other cancers PE/F TC/F

Abbreviations: AB, Alberta; AT, All Atlantic provinces together (PE, NS, NB and NL); BC, British Columbia; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova
Scotia; PE, Prince Edward Island; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: The abbreviation before ‘/’ refers to the province or region; ‘M’ or ‘F’ after ‘/’ refers to males or females. For example, PE+TC/M+F in the ‘SD’ model was used for both males and females
in PE and TC for central nervous system cancers.
a See Methods for the definitions.
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geographical region. From 2003–2007 to

2028–2032, the ASIRs for all cancers in

Canada are projected to decrease in males

by 5%, from 464.8 to 443.2 per 100 000, and

to increase in females by 4%, from 358.3 to

371.0 per 100 000. The annual number of

cases is projected to increase by 84% (from

80 810 to 148 370) in males and by 74%

(from 74 165 to 128 830) in females.

Figure 3.4, presenting the determinants of

increases in the total average annual

numbers of cancer incidence cases (see

Chapter 2 for definitions of the series),

shows that the observed and projected

increase in the number of cancer cases

mainly results from the aging of the

population and, to a lesser extent, popula-

tion growth. Changes in the risk of cancer

have been contributing marginally to the

increase in new cases, especially in males.

In 2028–2032, the percentages of the total

changes due to aging, population increase

and cancer risk are predicted to be 70.9%,

29.1% and 0.1% respectively in males,

and 58.4%, 35.5% and 6.1% in females.

In addition, the percentages of the total

changes due to change of age distribution

increase with time, from 41.5% in 1988–

1992 to 70.9% in 2028–2032 in males and

from 42.0% to 58.4% in females. The

percentages due to change of population

size generally decrease over the same

period, from 39.8% to 29.1% in males

and from 46.8% to 35.5% in females. The

percentages due to change of cancer risk

decrease in males from 18.7% to 0.1% over

the study period, whereas the percentages

in females increased from 11.2% in 1988–

1992 to 14.1% in 1998–2002 (in part

because of increased mammography screen-

ing) and decrease thereafter to 6.1% in

2028–2032.

Trends by age

Figure 3.5 shows similar patterns of cancer

occurrence and population distribution in

males and females. The figure shows the

increase in percentage of the population at

older ages along with the corresponding

increase in the number of expected cancer

cases. Cancer cases increase with age until

the peak in the 70–74 age group in both

sexes, and illustrate approximately bell-

shaped symmetric distributions about the

peak in the 50-or-older age groups.

Trends by sex

Figure 3.6 compares the ASIRs for all

cancers between sexes by 10-year age group

from 1983 to 2032. Cancer is more common

in males than in females except in those

aged under 55. Breast cancer is the most

common cancer in females under 55,

accounting for 30% to 40% of cases

in this age range in 2003–2007 (see

Figure 3.9). Thyroid and cervical cancer

also account for the higher cancer incidence

in younger females. The overall cancer

incidence rate in men aged 65 or older has

been falling. The decrease in lung cancer

incidence rates in males aged 65 or older as

a result of decrease in tobacco use36,42,43

FIGURE 3.1
Annual percent changes in age-standardized incidence rates (1998–2007) for selected cancers, males, Canada

Annual
percent
change 

Change-
point

Males
-2.0-4.0-6.0 8.06.04.02.00.0 10.0Cause

0.4Hodgkin lymphoma

Annual percent change

All cancers 0.1 2003

Esophagus 0.6

Colorectum -0.8 2000

Pancreas -0.3

Lung -1.8

2001Prostate -0.6

2003Kidney 2.6

Central nervous system -0.4

Multiple myeloma 0.4

Oral -0.1

Stomach -2.0

Liver 3.6

-3.8Larynx

Melanoma 1.4

Testis 1.4

Bladder -0.7

Leukemia 0.6

Non-Hodgkin lymphoma 0.8

Thyroid 6.8

Note: The error bars refer to 95% confidence intervals.
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and the decrease in prostate cancer rates

in people aged 75 or older have together

contributed to the overall decrease in this

age range, as these two cancers account for

42% of all new cancer cases in Canadian

men in 2003–2007. In women aged 65 or

older, the relatively stable rate is the result

of an increase primarily of lung cancer

incidence offset by decreases in incidence

for the other cancer sites.

Trends by geographical region

Figure 3.7 shows historic and estimated ASIRs

for all cancers combined by sex and region

from 1983 to 2032. In males, the ASIRs for all

cancers combined are projected to continue to

be highest in the Atlantic region and lowest in

British Columbia. Male incidence rates in

Quebec, Ontario, the Prairies and British

Columbia are projected to decrease and then

stabilize, while rates in the Atlantic region will

be relatively stable. In females, Ontario is

predicted to surpass Quebec and experience

the highest rates in 15 years (i.e. after 2018–

2022), while British Columbia will continue to

have the lowest incidence. Female incidence

rates are predicted to increase 10%, 3% and

1% in Ontario, Quebec and the Atlantic region,

respectively, and decrease 9% and 7% in

British Columbia and the Prairies by 2028–

2032. This follows an increasing trend in the

former regions prior to 2008 and a decreasing

trend in the latter regions starting in 1998–

2002. The overall differences in cancer inci-

dence across the country are smaller in

females, ranging from 7.1 to 101.8 per

100 000 versus 45.9 to 134.6 per 100 000 in

males over the observation and projection

periods.

Observed most common cancers by sex and
age

Figures 3.8 and 3.9 show the most common

newly diagnosed cancers by sex and age

group for 1983–1987 and 2003–2007.

Overall, 52% of new cases in the last

observation period (2003–2007) were in

males and 48% in females. For males in

each period, prostate, lung and colorectum

were among the most frequently diagnosed

cancer sites, together accounting for just

over half the cases. In the last period the

incidence of prostate cancer had replaced

lung cancer in first place, followed by

cancers of the colorectum and bladder.

These cancers were similarly distributed

for males within the various age groups,

with some variation in proportions and

ranking. The only exception was the young-

est age group (<45 years), in which testis

cancer was the most common newly diag-

nosed cancer. The incidence of testis cancer

increased over the 2 periods of study. Other

common cancers in the youngest males

included non-Hodgkin lymphoma (NHL),

leukemia and cancer of the central nervous

system (CNS). Prostate cancer cases in men

FIGURE 3.2
Annual percent changes in age-standardized incidence rates (1998–2007) for selected cancers, females, Canada
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aged 45 to 74 increased markedly and

occurred with the highest frequency in the

most recent period, as a prevalent pool of

undiagnosed cancers were detected by

prostate-specific antigen (PSA) screening.36

Breast cancer dominated cancer incidence in

females, representing the same proportion of

27% of all diagnoses in the 2 periods studied,

followed by lung and colorectal cancers

(which had switched places between 1983–

1987 and 2003–2007). The top 3 cancer

diagnoses for females within each age group

of 45 or older were these same 3, but with

slight variations in rank. For the youngest

females (<45 years), the most common

newly diagnosed cancer was breast cancer,

with 30% of new cases. The other common

cancers in this age group included thyroid,

cervical cancers and melanoma.

The most noticeable difference between

males and females under 45 was the much

higher proportion of thyroid cancer inci-

dence in females. The most dramatic

changes in the incidence proportions of

different types of cancer as a function of

age (<45 and 45+) occurred with mela-

noma, leukemia, CNS tumours, NHL,

thyroid and genital tract malignancies.

The incidence proportions (by 10-year age

group) of lung cancer in males aged 45 to 74

decreased by 7% to 12% between 1983–1987

and 2003–2007, whereas the incidence pro-

portions of prostate cancer increased more

pronouncedly (10%–20%) over the 2 periods

for the same age groups. The incidence share

attributed to NHL also registered some

increase in the 2 youngest age groups, while

the proportion of stomach cancer incidence

decreased in each age group.

The increase of 6% to 8% between the

study periods in the incidence proportion

of lung cancer in women 65 or older is

notable. A similar trend was observed in

European countries.4 The proportional

increase in lung cancer incidence in

females of all ages was 4% from 1983–

1987 to 2003–2007. The incidence percen-

FIGURE 3.3
Average annual new cases and age-standardized incidence rates (ASIRs) for all cancers, Canada, 1983–2032

Males

500

600

110

120

130

140

150

New cases ASIR

300

400

40

50

60

70

80

90

100

100

200

1983–87
0

10

20

30

Period

Females

New cases ASIR

Period

ASIR (per 100 000) New cases (in thousands)

500

600

110

120

130

140

150

300

400

40

50

60

70

80

90

100

100

200

0

10

20

30

ASIR (per 100 000) New cases (in thousands)

1988–92 1993–97 1998–02 2003–07 2008–12 2013–17 2018–22 2023–27 2028–32

1983–87 1988–92 1993–97 1998–02 2003–07 2008–12 2013–17 2018–22 2023–27 2028–32

Estimated

Estimated

Vol 35, Supplement 1, Spring 2015$22Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



TABLE 3.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), all cancers, males, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 4720 560 495 125 155 1950 1080 100 155 20 65 15

45–54 8265 970 850 230 280 3230 2000 225 285 40 140 20

55–64 18 860 2280 1655 540 600 7145 4870 545 715 110 360 40

65–74 24 570 3090 2090 840 825 9375 6135 710 905 140 420 40

75–84 19 040 2600 1555 705 725 6985 4925 500 670 95 260 20

85+ 5350 785 440 235 240 1750 1470 155 195 30 55 5

Total 80 810 10 280 7090 2675 2825 30 430 20 480 2235 2925 440 1295 140

2008–12 <45 4810 555 555 125 135 1940 1060 100 140 20 65 10

45–54 9490 1015 1015 255 280 3865 2180 235 320 50 140 25

55–64 23 235 2665 2120 695 680 9090 5640 710 875 135 455 55

65–74 27 390 3435 2160 870 830 10 455 6875 850 1060 160 495 50

75–84 20 520 2775 1680 675 660 7435 5520 545 705 110 275 25

85+ 7065 1050 560 245 265 2385 2055 180 220 30 55 5

Total 92 515 11 495 8085 2860 2850 35 170 23 330 2620 3320 510 1490 170

2013–17 <45 5085 590 590 120 130 2030 1110 100 140 20 65 10

45–54 9505 1000 1035 245 260 3965 2085 230 315 50 145 25

55–64 26 330 2985 2610 795 750 10 455 6140 760 910 150 470 60

65–74 33 695 4245 2810 1005 990 12 860 8175 1070 1320 200 630 75

75–84 22 080 2955 1855 680 660 7910 5935 620 780 125 310 35

85+ 8940 1265 750 265 295 3080 2670 205 250 35 65 5

Total 105 630 13 040 9645 3115 3085 40 300 26 115 2985 3715 580 1685 210

2018–22 <45 5420 650 605 125 130 2170 1155 105 145 20 70 10

45–54 8895 925 1015 220 235 3735 1890 215 280 45 130 20

55–64 28 975 3235 2945 845 800 11 885 6500 780 970 170 465 65

65–74 40 245 5110 3665 1220 1165 15 510 9295 1250 1505 235 735 95

75–84 25 830 3445 2220 740 750 9150 6925 760 950 145 385 50

85+ 10 370 1450 915 285 305 3530 3155 240 280 45 80 10

Total 119 730 14 810 11 360 3440 3385 45 985 28 915 3355 4130 655 1870 250

2023–27 <45 5765 710 620 130 130 2340 1190 110 150 20 70 10

45–54 9065 950 1065 215 240 3785 1940 215 275 40 125 20

55–64 28 925 3245 2970 815 775 12 195 6210 750 950 170 460 60

65–74 46 165 5815 4515 1415 1325 18 160 10 280 1350 1615 260 770 110

75–84 32 640 4395 2960 895 945 11 625 8475 975 1220 180 505 70

85+ 11 725 1615 1055 305 335 3995 3570 280 330 50 95 10

Total 134 285 16 725 13 185 3780 3750 52 105 31 670 3685 4545 725 2025 280

2028–32 <45 5990 745 620 135 125 2475 1220 115 150 15 70 10

45–54 9780 1070 1135 235 260 4065 2060 215 295 45 135 15

55–64 27 300 3075 2930 750 715 11 615 5685 700 860 150 420 55

65–74 51 070 6370 5090 1510 1440 20 765 10 950 1405 1745 295 780 115

75–84 39 720 5365 3930 1115 1140 14 280 9880 1155 1415 215 600 90

85+ 14 510 2010 1335 350 400 4855 4475 365 425 65 130 15

Total 148 370 18 635 15 040 4090 4085 58 055 34 275 3955 4890 785 2140 305

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 3.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), all cancers, females, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 7940 895 820 190 240 3505 1725 175 230 30 110 20

45–54 11 490 1370 1095 310 395 4490 2950 280 345 45 185 30

55–64 15 485 1870 1305 440 550 5810 4195 400 530 75 275 35

65–74 16 325 2025 1350 515 570 6245 4280 405 570 85 250 25

75–84 15 975 2035 1225 550 655 5960 4280 420 565 75 200 15

85+ 6945 900 540 280 310 2380 1990 190 265 35 55 5

Total 74 165 9100 6335 2280 2715 28 385 19 425 1870 2505 345 1075 130

2008–12 <45 7900 850 875 185 235 3605 1630 165 195 25 105 20

45–54 12 670 1430 1245 325 400 5195 3125 290 370 50 205 30

55–64 18 805 2235 1690 520 645 7140 5030 480 595 85 335 45

65–74 18 915 2315 1600 565 655 7135 5075 485 640 95 330 35

75–84 16 755 2025 1390 545 630 6310 4635 420 575 80 215 20

85+ 8885 1185 730 315 375 3170 2530 225 305 40 65 5

Total 83 930 10 040 7525 2460 2945 32 560 22 020 2070 2675 375 1255 160

2013–17 <45 8280 860 935 200 255 3865 1670 170 190 30 100 20

45–54 12 770 1425 1290 290 385 5595 2910 275 340 45 195 30

55–64 21 300 2425 2045 600 720 8270 5560 515 635 90 370 55

65–74 23 685 2870 2075 660 795 8915 6405 625 785 115 445 50

75–84 17 955 2150 1575 560 650 6745 4965 460 610 90 255 30

85+ 10 500 1310 915 355 420 3770 3125 260 345 50 85 5

Total 94 495 11 035 8830 2660 3220 37 160 24 635 2305 2900 420 1450 195

2018–22 <45 8685 905 995 210 280 4130 1715 165 180 30 100 15

45–54 12 365 1370 1275 260 360 5685 2610 260 300 40 175 30

55–64 23 405 2590 2300 635 760 9510 5820 550 675 95 380 60

65–74 28 330 3400 2640 790 940 10 780 7505 735 900 130 535 70

75–84 21 170 2545 1915 620 735 7820 5945 550 720 110 340 45

85+ 11 635 1415 1075 365 450 4190 3530 280 360 55 100 10

Total 105 590 12 230 10 200 2875 3525 42 110 27 125 2545 3140 465 1630 235

2023–27 <45 9035 975 1025 220 295 4425 1695 165 175 30 100 15

45–54 12 750 1380 1340 280 375 5890 2665 265 305 45 160 30

55–64 23 410 2625 2350 570 735 10 080 5360 525 635 90 360 60

65–74 32 100 3775 3165 915 1050 12 430 8270 800 985 145 585 90

75–84 26 800 3245 2495 740 905 9860 7535 715 910 135 455 65

85+ 13 085 1600 1270 400 480 4675 3975 320 405 70 120 15

Total 117 185 13 600 11 645 3125 3845 47 365 29 500 2790 3415 515 1780 280

2028–32 <45 9110 995 1020 215 295 4580 1655 175 175 30 105 15

45–54 13 610 1505 1475 310 435 6340 2785 250 295 45 150 25

55–64 22 685 2560 2310 520 695 10 190 4825 500 570 80 325 60

65–74 35 275 4085 3550 970 1115 14 235 8655 855 1065 155 605 100

75–84 32 250 3900 3180 900 1080 11 955 8875 845 1065 160 550 95

85+ 15 895 1950 1570 445 555 5590 4925 390 500 85 170 25

Total 128 830 14 995 13 105 3360 4170 52 890 31 720 3015 3670 555 1900 320

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 3.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and povince/territories combined (TC), all cancers,

males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 46.0 43.1 43.4 42.8 42.4 48.3 45.6 44.4 54.1 53.3 40.8 35.0

45–54 331.4 291.0 330.1 307.3 316.8 346.2 327.3 368.3 381.3 393.1 319.7 259.3

55–64 1109.9 975.6 1099.4 1132.0 1019.7 1133.7 1120.4 1239.1 1295.8 1369.8 1124.0 932.9

65–74 2287.3 2035.9 2305.9 2453.0 2218.9 2302.8 2297.5 2672.0 2642.8 2782.8 2238.1 2446.9

75–84 3068.1 2876.7 3046.6 3012.9 2999.1 2907.7 3404.9 3358.1 3583.7 3517.4 2724.6 3229.8

85+ 3506.6 3246.0 3394.8 3122.3 3355.0 3093.5 4643.9 3735.2 3631.1 3692.9 2367.1 2467.3

Total 464.8 420.2 461.3 467.3 444.3 461.1 489.3 517.7 535.7 550.6 433.8 440.2

2008–12 <45 47.7 42.4 45.1 42.4 37.9 49.3 46.6 47.6 54.9 49.3 47.5 31.2

45–54 342.9 279.5 340.0 321.4 295.3 362.0 331.4 380.8 405.2 434.7 330.5 281.2

55–64 1129.3 929.0 1062.6 1165.2 959.9 1190.9 1113.7 1341.0 1347.4 1419.7 1191.9 928.6

65–74 2208.8 1946.8 2055.6 2394.1 2001.2 2254.4 2185.5 2666.1 2652.8 2729.1 2216.4 2327.6

75–84 2942.7 2714.5 2860.4 2867.5 2672.3 2767.8 3280.2 3371.6 3424.2 3519.0 2613.7 3340.0

85+ 3368.6 3176.5 3220.2 2878.2 2999.6 2950.5 4469.9 3416.4 3477.7 3603.6 2139.2 3120.6

Total 457.6 401.9 434.8 459.7 403.5 458.7 476.0 526.9 536.7 552.1 437.7 442.0

2013–17 <45 49.3 43.1 45.7 41.0 35.0 50.4 48.0 50.8 56.9 48.0 51.4 30.3

45–54 341.9 268.5 344.9 330.3 282.8 357.2 328.3 386.7 413.8 441.6 348.7 292.8

55–64 1120.4 919.8 1076.3 1150.2 915.9 1183.3 1085.6 1340.3 1296.4 1458.8 1186.2 893.9

65–74 2157.2 1898.1 2018.9 2309.2 1895.1 2203.5 2104.0 2607.6 2617.2 2651.4 2200.5 2186.3

75–84 2867.6 2608.8 2824.4 2879.8 2587.1 2684.2 3159.4 3320.8 3332.2 3382.3 2515.8 3452.5

85+ 3345.1 3061.9 3272.9 2824.4 2935.6 2902.9 4447.3 3397.1 3467.1 3615.1 2135.7 3071.7

Total 451.4 392.1 433.7 452.5 385.4 451.3 464.1 523.7 528.8 545.3 437.3 433.5

2018–22 <45 50.5 44.6 45.4 40.6 33.3 51.5 48.5 52.0 59.0 46.4 56.1 27.4

45–54 346.3 260.4 350.8 330.7 273.4 361.9 334.4 409.4 422.5 421.0 361.5 301.1

55–64 1114.2 907.9 1083.8 1145.1 900.8 1176.9 1068.0 1332.7 1297.5 1502.9 1168.9 884.7

65–74 2130.2 1870.0 2026.7 2258.2 1822.8 2190.7 2046.5 2573.5 2538.7 2609.4 2173.6 2126.1

75–84 2782.1 2532.5 2759.1 2829.2 2486.9 2600.1 3020.4 3228.1 3286.9 3286.9 2500.3 3213.3

85+ 3277.6 2968.9 3268.1 2849.4 2826.1 2810.4 4351.1 3422.5 3345.9 3625.9 2135.2 3445.8

Total 446.6 385.6 432.9 446.8 372.3 447.2 453.7 520.9 523.1 539.6 438.0 422.8

2023–27 <45 51.8 46.0 45.7 41.4 31.7 52.7 49.7 54.2 59.3 43.5 58.9 27.8

45–54 354.3 264.7 354.7 315.8 273.9 373.8 340.6 423.8 445.9 424.3 380.5 275.7

55–64 1112.2 889.6 1094.3 1169.0 893.6 1173.6 1061.8 1338.3 1322.3 1510.5 1204.6 902.2

65–74 2115.6 1862.3 2045.3 2238.9 1788.2 2190.6 2000.2 2559.6 2468.9 2653.8 2143.9 2033.8

75–84 2715.7 2477.3 2707.2 2724.7 2401.9 2556.1 2910.6 3132.1 3252.1 3133.1 2448.2 3025.3

85+ 3183.1 2848.0 3199.1 2872.0 2823.0 2745.5 4177.2 3286.2 3284.9 3337.1 1982.1 3329.5

Total 443.8 381.8 433.2 443.0 365.2 446.8 445.9 518.7 521.3 533.2 439.6 407.6

2028–32 <45 52.8 46.8 45.8 42.0 29.9 53.8 51.0 55.6 57.2 36.2 59.7 28.1

45–54 361.1 276.1 352.9 313.4 278.1 381.6 339.2 427.6 476.5 443.8 427.6 242.0

55–64 1121.5 873.7 1106.0 1173.9 882.6 1186.9 1074.8 1383.0 1343.2 1459.9 1230.4 909.2

65–74 2106.3 1845.6 2060.8 2239.0 1779.0 2184.7 1973.7 2541.9 2485.4 2730.1 2122.2 2018.7

75–84 2682.2 2449.9 2725.4 2670.3 2326.4 2548.3 2832.4 3087.4 3143.8 3089.7 2426.8 2927.3

85+ 3086.7 2794.6 3120.2 2776.5 2689.4 2651.1 4018.4 3189.2 3258.1 3340.9 2043.7 2983.8

Total 443.2 379.5 434.9 440.6 358.8 447.9 441.4 520.1 521.9 529.5 445.8 396.8

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 3.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), all cancers,

females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 77.6 67.3 76.0 65.9 68.9 86.2 73.4 74.7 77.5 68.5 67.6 60.3

45–54 459.8 405.1 442.7 424.9 456.7 477.2 479.8 454.7 454.1 423.5 416.5 435.8

55–64 875.8 779.9 865.6 901.5 908.0 876.9 914.4 886.4 923.9 902.5 848.4 1003.9

65–74 1372.1 1283.4 1396.0 1386.5 1363.1 1362.6 1405.8 1391.2 1515.1 1583.5 1277.7 1680.4

75–84 1828.8 1737.8 1805.9 1757.9 1867.6 1758.8 1971.2 1907.9 2085.6 1956.8 1569.3 2078.9

85+ 2023.8 1869.5 1978.6 1772.8 1919.8 1894.5 2453.6 1982.7 2097.8 1973.2 1081.8 1834.0

Total 358.3 326.1 354.8 344.6 354.4 361.7 372.7 360.4 381.4 368.9 319.0 382.9

2008–12 <45 79.4 64.2 77.6 67.1 69.6 90.6 74.0 79.3 72.9 71.3 71.2 57.1

45–54 465.1 389.1 445.4 415.8 432.8 493.0 484.2 454.3 459.2 407.4 459.5 414.1

55–64 880.0 747.8 864.4 869.6 888.1 889.5 947.0 877.0 878.7 830.8 848.1 886.4

65–74 1397.4 1250.5 1437.2 1447.9 1444.3 1384.0 1458.9 1445.6 1470.6 1530.6 1408.4 1718.1

75–84 1838.1 1668.4 1892.9 1812.9 1899.0 1781.7 2000.7 1920.2 2079.2 1980.7 1605.8 2509.1

85+ 2042.4 1937.0 2094.1 1856.0 1992.9 1924.8 2419.9 1990.6 2126.3 1846.7 1145.8 1890.5

Total 362.7 315.5 363.2 348.7 358.0 370.2 380.7 367.0 372.0 358.9 337.0 386.7

2013–17 <45 81.1 62.3 78.4 69.9 71.6 94.5 74.9 83.0 72.4 75.3 74.9 54.4

45–54 476.5 387.4 464.0 397.7 428.8 521.5 482.0 461.4 447.9 392.3 458.6 404.5

55–64 875.1 711.8 860.9 857.5 879.2 896.0 947.3 863.2 848.7 819.6 880.9 892.3

65–74 1402.8 1217.3 1431.1 1435.6 1423.2 1395.4 1500.4 1446.6 1431.8 1396.2 1450.0 1556.5

75–84 1862.5 1650.6 1965.0 1903.5 1963.8 1800.5 2045.9 1963.9 2042.2 2056.7 1712.4 2623.6

85+ 2059.0 1845.4 2165.1 1944.2 2011.0 1933.9 2480.6 2062.5 2253.8 1990.6 1264.3 2115.6

Total 366.1 307.0 368.4 351.0 359.3 378.0 386.2 371.4 365.2 354.0 350.2 379.7

2018–22 <45 80.9 61.2 79.4 70.7 74.3 95.9 73.0 81.5 69.4 73.9 76.7 50.4

45–54 494.7 386.2 473.2 401.4 431.9 557.2 489.0 496.7 451.8 411.0 462.2 412.6

55–64 883.4 701.1 866.3 850.7 865.4 919.4 947.2 888.2 850.5 791.0 899.4 875.5

65–74 1387.1 1168.3 1409.8 1396.5 1386.3 1390.1 1512.8 1401.1 1388.5 1340.6 1447.6 1564.1

75–84 1881.5 1640.5 2005.3 1960.3 1982.8 1810.6 2087.7 1984.7 2025.1 2089.3 1827.0 2560.5

85+ 2061.9 1821.2 2209.9 1961.0 2090.4 1938.0 2500.3 2084.3 2196.0 1982.0 1337.4 2302.1

Total 368.3 301.3 370.9 350.8 359.3 384.9 388.2 374.2 359.4 349.9 358.0 376.5

2023–27 <45 80.5 61.5 78.7 71.2 74.5 96.9 71.1 82.8 64.9 73.3 80.4 49.2

45–54 503.5 379.6 478.4 419.1 442.0 573.2 491.3 514.4 478.8 448.5 459.7 411.6

55–64 897.5 708.1 889.7 817.0 854.4 957.5 934.6 896.3 846.0 780.0 880.7 890.9

65–74 1376.2 1134.0 1394.3 1381.2 1371.9 1392.5 1501.1 1383.3 1365.3 1332.4 1472.4 1618.6

75–84 1878.9 1616.7 1979.2 1938.3 1946.1 1812.1 2126.5 1977.2 1997.4 1923.5 1831.2 2407.2

85+ 2092.4 1833.8 2294.3 2104.9 2144.1 1950.6 2550.1 2135.5 2204.3 2148.6 1405.5 2445.5

Total 369.7 298.3 371.9 349.8 357.8 391.0 387.1 376.8 356.4 347.8 361.2 376.6

2028–32 <45 79.3 60.6 78.3 69.7 71.4 96.4 69.3 86.6 64.9 72.6 84.4 48.0

45–54 504.3 382.7 485.0 429.0 478.0 582.6 477.6 485.1 451.0 444.3 452.0 390.9

55–64 924.9 712.0 903.0 820.6 859.0 1011.6 940.4 950.5 855.6 814.0 876.3 921.1

65–74 1385.3 1127.1 1399.5 1365.6 1345.9 1421.1 1493.7 1415.0 1380.4 1308.4 1483.6 1620.8

75–84 1852.7 1562.0 1946.5 1884.9 1896.6 1797.0 2129.0 1906.7 1951.7 1895.8 1819.4 2483.2

85+ 2099.2 1825.4 2300.0 2107.2 2136.8 1948.8 2582.1 2131.0 2190.7 2121.5 1498.1 2307.0

Total 371.0 295.8 372.7 347.2 356.3 397.6 384.8 380.5 353.5 346.9 364.1 377.6

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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tage also increased notably for NHL in

women aged 65 to 84 and for thyroid

cancer in those under 55. The proportion

of breast cancer incidence increased by

2% to 3% in women aged between 45 and

64. This increased share for breast cancer

may be partly attributable to the impact of

early detection with the increased uptake

of mammography screening. There was a

marked reduction in the incidence propor-

tion for cervical cancer in females aged

under 45 as well as noteworthy reductions

in the incidence proportions for stomach

cancer and colorectal cancer in all female

age groups. Many more cervical cancers

are prevented by screening each year.

Projected most common cancers by sex and
age

As the projected change in cancer incidence

is attributable primarily to demographic

factors, the relative frequencies of major

cancers are not expected to change signifi-

cantly. Figure 3.10 shows the cancer types

that are projected to be newly diagnosed

with the greatest frequency in 2028–2032 by

sex and age group. By 2028–2032, colorectal

cancer is projected to have overtaken lung

cancer as the second most frequently

diagnosed cancer in males, even though

colorectal cancer will maintain a similar

percentage of the total cancer cases in males

as during 2003–2007. This change in rank-

ing is the result of a decrease of 27% in the

incidence of lung cancer as a proportion of

all cancers, reflecting the historical reduc-

tion in smoking prevalence after accounting

for a lag period.42-44 In males, the most

common cancers in 2028–2032 are pro-

jected to be prostate cancer (28%), color-

ectal (13%), lung (11%), bladder (6%) and

NHL (4%). The age-specific analysis indi-

cates that, between 2003–2007 and 2028–

2032, the incidence of lung cancer in males

(as a proportion of total cancer cases) will

decrease by 19%, 34%, 32%, 30% and 21%

for each of the 10-year age groups from 45 to

85 and over, respectively. Another notable

change in the incidence frequency will be

the 32% decrease in the melanoma inci-

dence proportion in the youngest males

(<45 years). Cancers of the prostate, color-

ectum and lung are projected to be the top 3

most common types, in that order, within

each age group from 45 years and older.

For females, the top 4 most common

incident cancers are expected to remain

the same as in the last observation period

(2003–2007). However, thyroid cancer will

outrank NHL as the fifth most common

cancer. Specifically, the most commonly

diagnosed cancers in females in 2028–2032

are projected to be breast cancer (24%),

lung cancer (12%), colorectal cancer

(12%), uterine cancer (6%), thyroid cancer

(5%) and NHL (4%). The overall increase

in thyroid cancer will be mainly from the

proportional increases of 67% in women

aged 45 to 54, 140% in those aged 55 to 64,

and 105% in those aged 65 to 74. The 26%

predicted reduction in the incidence pro-

portion for cervical cancer in females under

45 will underscore the further success of

prevention and screening programs.45,46

Compared with the 2003–2007 age-specific

results, the projected most common inci-

dent cancers in females will be the same

within each 10-year age group, but with

changes in ranking order for the under-65

and 75–84 age groups. The cancers in the

‘Other’ category, together representing just

FIGURE 3.4
Trends in average annual new cases for all cancers and ages, attributed to changes in cancer risk,

population growth, and aging population, Canada, 1983–2032
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over one-third of all new cancer cases, will

be examined in Chapter 4.

Chapter 4: Projections by Cancer
Site

1. Oral cancer

Oral cancers are also referred to as cancers

of the buccal cavity and pharynx. In 2003–

2007, the average annual number of new

oral cancer cases was 2285 in males and

1085 in females (Tables 4.1.1 and 4.1.2),

accounting for 2.8% and 1.5% of all male

and female cancer cases, respectively. Oral

cancer was the ninth most common cancer

for males and the fourteenth most common

in females in that period. The lifetime risk of

developing oral cancer is about 1 in 67 for

males and 1 in 137 for females.1 Within oral

cancers the percentages of cases in 2007 by

subsite were lip (9%), tongue (25%),

salivary gland (11%), mouth (19%), naso-

pharynx (7%), oropharynx (4%), and other

and unspecified (23%).1 The male-to-

female ratio of ASIRs in Canada has

decreased rapidly, from 3.3:1 in 1983–1987

to 2.4:1 in 2003–2007 for all ages combined

(Figure 4.1.1). In 2003–2007, the incidence

rates of oral cancer were low for both males

and females aged under 45 (Tables 4.1.3

and 4.1.4). Rates increased steeply up to

ages 70 to 74 and then rose slowly. The

majority of cases (72% in men and 73% in

women) occurred in people aged 55 or over

(Tables 4.1.1 and 4.1.2). The 5-year relative

survival rates for oral cancer diagnosed

between 2006 and 2008 were 61% for males

and 68% for females.1

In males, incidence rates of oral cancers

have decreased over the observation per-

iod, falling from 18.8 per 100 000 in 1983–

1987 to 12.6 in 2003–2007 (Figure 4.1.1).

The decreased trends accelerated with age

in males (Figure 4.1.2). Across the country,

the largest decrease was observed in the

Prairies. Rates of oral cancers have

decreased marginally in females.

From 1998 to 2007, the ASIRs for oral

cancers have significantly decreased by

1.0% per year in males and have remained

relatively static in females (Figures 3.1

and 3.2). The trend pattern by sex is

similar for all age groups except in the

group younger than 45 (Figure 4.1.2).

The ASIRs for oral cancer in Canadian males

are projected to continue to fall in all age

groups above 45, but beginning to increase

after 15 years for the group aged between 45

and 54 (Figure 4.1.2). However, the projec-

tions in the young age groups may be affected

by random error from the small number of

cases in these age ranges. The rates in

females will remain stable in each age group

(Figure 4.1.2). Oral cancer rates will continue

to be significantly higher for males than for

females, but the male-to-female ratio will

decrease to 2.2:1 in 2028–2032.

Figure 4.1.1 illustrates the inter-regional

variation of ASIRs for oral cancer. The

predictions indicate that the rates of oral

cancer in males will continue to gradually

decrease and then stabilize in all regions.

The rates in the Prairies will have dropped

from being the highest in the country in

1983–1987 to the lowest as of 2008–2012. In

females, the rates are projected to decrease

FIGURE 3.5
Historic and projecteda growth in average annual population (pop) and in average annual

incidence cases of all cancers in Canada by age, 1983–2032
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FIGURE 3.6
Age-standardized incidence rates (ASIRs) for all cancers by age group (– males, – females), Canada, 1983–2032
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in British Columbia and, to a lesser extent,

in the Prairies, but are likely to increase in

the Atlantic region and Quebec, and remain

stable in Ontario. The ASIRs for females will

be 4.4 per 100 000 in British Columbia and

4.9–5.8 per 100 000 in the other regions by

2028–2032. In general, the incidence rates

are projected to be higher in eastern Canada

than in western Canada.

From 2003–2007 to 2028–2032, ASIRs for

Canada are predicted to decrease by 6% in

males, from 12.6 to 11.8 per 100 000, and to

remain stable in females, changing only

from 5.2 to 5.3 per 100 000 (Tables 4.1.3

and 4.1.4). Due to the projected Canada

population growth and aging, the annual

number of cases is estimated to increase by

57% in males, from 2285 to 3595, and by

62% in females, from 1085 to 1760

(Tables 4.1.1 and 4.1.2).

Comments
The major risk factors for oral cancer

(except salivary gland, nasopharyngeal and

lip cancers) are tobacco and alcohol use.47-50

In 2011, the age-standardized prevalence of

current smoking in Canadians aged 12 or

older was 23.0% for males and 17.9% for

females, with crude rates of 22.3% and

17.5%, respectively.51 A decrease in smok-

ing prevalence began in the mid-1960s in

males and in the mid-1980s in females.42,43

The decrease in smoking likely accounts for

the downward trends in male oral cancer

incidence. For females, the impact of

decrease in smoking is largely not yet

reflected in the incidence data used for the

projections, given the lag of at least 20 years

between the fall in smoking rates and the

decrease in oral cancer incidence rates. It is

likely that incidence rates in females will

begin to drop as well over the longer term.

Human papilloma virus (HPV), particularly

HPV type 16, is a risk factor for orophar-

yngeal cancer, and Epstein-Barr virus (EBV)

is a risk factor for nasopharyngeal can-

cer.52,53 Oropharynx cancer is increasing in

incidence in Canada,54,55 with a decreasing

age at diagnosis.55 This increase has also

been reported in the United States (US),56

Denmark57 and Korea,58 where HPV-unre-

lated oral cancers have decreased. A change

in sexual behaviour that increases oral

exposure to HPV may be one reason for

the rise in HPV-associated oral cancers.54

Since the fall of 2008, all provinces and

territories have introduced HPV immuniza-

tion programs for girls into their routine

immunization schedules (see more in

Section 11).59 The vaccination coverage

has increased significantly in Ontario since

the program was initiated in the 2007.60

HPV vaccination and the upward trend in

coverage may cause a decrease in rates of

HPV-associated oral cancers in the future.

The contributions of other risk factors for

oral cancers, including diet and sun expo-

sure (linked to lip cancer), are unclear.

2. Esophagus cancer

Esophageal cancer is infrequent but very

malignant. The average annual number of

new esophageal cancer cases in 2003–2007

was 1095 in males and 385 in females

(Tables 4.2.1 and 4.2.2), constituting 1.4%

and 0.5% of all male and female cancer

cases, respectively. From 1983–1987 to

2003–2007, the ASIRs of esophageal cancer

in Canada increased by 6.9% in males,

from 5.8 to 6.2 per 100 000, and decreased

by 10.5% in females, from 1.9 to 1.7 per

100 000 (Figure 4.2.1). In recent years, the

ASIRs have remained relatively stable

(Figures 3.1 and 3.2). The distribution of

morphology in Canada in 2002–2006 for

adenocarcinoma, squamous cell carci-

FIGURE 3.7
Age-Standardized Incidence Rates (ASIRs) by region, all cancers, 1983–2032
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FIGURE 3.8
Most common newly diagnosed cancers in Canada, 1983–1987
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FIGURE 3.9
Most common newly diagnosed cancers in Canada, 2003–2007
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FIGURE 3.10
Projected most common newly diagnosed cancers in Canada, 2028–2032
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4.1%

4.0%
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29.6%

4.0%

33.9%

39.9%

31.6%

33.2%
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Total

85+

75-84

65-74

55-64

45-54

<45

Average 
annual number 
of new cases 

N=9,100

Lung

Breast

Uterus

Cervix

Uterus

Other

Other

Other

Other

Other

Other

OtherLung

Breast

LungBreast
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Thyroid

Thyroid

Uterus

Thyroid

Lung

NHLc

Melanoma

Colorectal

Colorectal

Colorectal

Colorectal

ColorectalBreast

Lung

Colorectal

Breast

Breast

Breast

Uterus

N=13,600

N=22,700

N=35,300

N=32,300

N=15,900

N=128,800

Age

Thyroid

Uterus

NHLc

Pancreas

NHLc Thyroid

Leukemia Colorectal

Leukemia

NHLc

28.5%

21.1%

23.9%

34.6%

35.9%

21.6%

12.7%

13.4%

15.0%

15.5%

12.7%

11.8%

13.6%

8.3%

11.1%

12.3%

13.0%

11.4%

9.3%

9.2%

7.5%

5.9%

9.5%

8.1%

5.4%

37.6%

5.7%

6.8%

4.1%

5.1%

4.9%

33.2%

5.4%

6.5%

34.8%

4.4%

35.4%

38.2%

5.5%

35.2%

5.3% 5.0% 4.3% 27.5%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Total

85+

75-84

65-74

55-64

45-54

<45

Average annual
number of new 
cases (N)a 

N=6,000

LeukemiaTestis

Prostate

Bladder

Thyroid Oral Other

Other

Other

Other

Other

Other

OtherProstate

Prostate

Lung

Prostate

Prostate

NHLc

Kidney

Hodgkin

NHLc

Colorectal Melanoma

Colorectal

Colorectal

Colorectal

Colorectal

Colorectal

Colorectal Lung
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Prostate
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Lung

CNSb

Bladder

Bladder

Bladder

N=9,800

N=27,300

N=51,100

N=39,700

N=14,500

N=148,400

Oral

Age

NHLc Leukemia

NHLc

a Total of rounded numbers may not equal rounded total number;
b CNS refers to central nervous system cancer; c NHL refers to non-Hodgkin lymphoma.
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TABLE 4.1.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), oral cancer, males, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 185 25 15 5 5 80 35 5 5 0 5 0

45–54 455 65 45 10 20 180 95 10 15 0 5 0

55–64 660 85 45 15 25 250 175 15 25 5 15 0

65–74 545 65 45 15 20 200 150 15 20 0 10 0

75–84 340 35 20 10 15 145 90 10 10 0 5 0

85+ 100 10 5 5 5 40 25 5 5 0 0 0

Total 2285 285 180 65 95 895 570 60 80 10 40 5

2008–12 <45 180 20 15 5 5 80 30 5 5 0 5 0

45–54 505 70 55 10 15 205 105 10 20 0 5 0

55–64 770 100 60 15 30 300 190 20 25 5 10 5

65–74 585 65 40 15 20 205 160 15 20 0 10 0

75–84 365 40 25 10 15 145 95 10 15 0 5 0

85+ 125 15 5 5 10 45 30 5 5 0 0 0

Total 2525 310 200 60 95 975 605 60 90 10 40 10

2013–17 <45 190 20 15 5 5 80 30 5 5 0 5 0

45–54 485 70 50 5 15 200 100 10 20 0 10 0

55–64 890 115 80 15 30 350 205 20 30 5 15 5

65–74 715 85 50 15 30 260 185 20 25 5 15 0

75–84 355 40 25 10 15 135 95 10 15 0 5 0

85+ 155 15 10 5 5 60 35 5 5 0 0 0

Total 2795 345 230 55 100 1085 655 65 100 10 45 10

2018–22 <45 215 20 15 5 5 90 30 5 5 0 5 0

45–54 445 60 45 5 10 185 100 10 20 0 5 0

55–64 965 130 95 15 30 395 220 20 35 5 15 5

65–74 870 105 70 20 35 325 215 25 30 5 15 5

75–84 405 45 25 10 15 155 115 10 15 0 5 0

85+ 160 20 10 5 5 65 40 5 5 0 0 0

Total 3060 380 260 55 105 1210 720 70 110 10 45 10

2023–27 <45 245 25 15 5 5 100 30 5 5 0 5 0

45–54 460 60 45 5 10 195 110 5 15 0 5 0

55–64 930 130 95 10 30 395 225 20 40 5 15 5

65–74 1015 125 105 20 35 395 250 30 35 5 15 5

75–84 510 60 40 10 20 205 145 15 20 0 10 0

85+ 165 20 10 5 5 65 45 5 5 0 0 0

Total 3325 415 305 55 110 1360 800 75 120 10 50 10

2028–32 <45 255 25 10 5 5 100 25 5 5 0 5 0

45–54 525 65 45 5 10 235 105 5 15 0 5 0

55–64 870 125 90 10 25 375 230 15 35 5 15 5

65–74 1105 145 125 20 40 455 280 30 40 5 20 5

75–84 635 75 55 15 25 270 180 20 25 5 10 0

85+ 210 20 15 5 10 85 60 10 5 0 5 0

Total 3595 450 340 60 115 1515 880 80 130 10 55 10

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.1.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), oral cancer, females, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 120 15 10 5 5 55 25 5 0 0 0 0

45–54 170 20 15 5 5 70 40 5 5 0 5 0

55–64 230 30 20 5 5 95 60 5 10 0 0 0

65–74 240 30 20 5 10 95 65 5 5 0 0 0

75–84 220 30 20 10 10 85 50 5 5 0 5 0

85+ 105 15 10 5 5 40 25 0 5 0 0 0

Total 1085 140 90 30 45 435 260 20 30 5 15 5

2008–12 <45 120 15 10 5 5 55 25 0 0 0 0 0

45–54 190 25 15 5 5 80 45 5 5 0 5 0

55–64 285 35 25 5 10 115 75 5 10 0 5 0

65–74 245 30 20 10 10 95 65 5 10 0 0 0

75–84 230 25 20 5 10 90 60 5 5 0 5 0

85+ 125 15 10 5 10 50 35 0 5 0 0 0

Total 1195 150 100 30 50 480 300 25 35 5 15 5

2013–17 <45 125 15 10 5 5 60 30 0 0 0 0 0

45–54 195 30 10 5 5 85 45 5 5 0 5 0

55–64 335 40 30 5 10 140 85 5 10 0 5 0

65–74 295 35 30 10 15 110 80 5 10 0 5 0

75–84 225 25 15 5 10 85 60 5 5 0 5 0

85+ 155 20 15 5 10 55 45 5 5 0 0 0

Total 1330 160 110 35 55 535 340 25 40 5 15 5

2018–22 <45 140 15 10 5 5 65 25 0 0 0 0 0

45–54 180 30 10 5 5 80 45 5 5 0 5 0

55–64 375 45 30 5 15 160 90 5 10 0 5 0

65–74 365 40 35 10 15 140 100 10 10 0 5 0

75–84 240 25 20 10 10 90 65 5 10 0 0 0

85+ 160 20 15 5 10 60 50 5 5 0 0 0

Total 1465 175 120 35 60 595 375 30 40 5 15 5

2023–27 <45 150 15 10 5 5 75 30 0 0 0 0 0

45–54 185 25 10 5 5 80 45 5 5 0 0 0

55–64 380 55 25 5 15 165 85 5 10 0 5 0

65–74 430 45 40 10 20 175 110 10 15 0 5 0

75–84 295 30 30 10 15 110 85 5 10 0 5 0

85+ 165 20 15 5 10 60 50 5 5 0 0 0

Total 1605 190 130 35 65 660 405 30 45 10 15 10

2028–32 <45 155 15 10 5 5 85 30 0 0 0 0 0

45–54 210 25 10 5 5 85 45 5 5 0 0 0

55–64 355 50 20 5 10 155 85 5 10 0 5 0

65–74 480 55 40 10 20 200 120 10 15 0 5 0

75–84 370 40 35 10 20 145 100 10 15 0 5 0

85+ 185 20 20 5 10 65 55 5 10 0 0 0

Total 1760 205 140 40 70 735 435 35 50 10 15 10

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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noma, and other and unknown types was

56%, 30% and 14% in males and 28%,

53% and 19% in females, respectively.61

Survival is poor, with a 5-year relative

survival rate of 14% in 2006–2008.1

From 2003–2007 to 2028–2032, the ASIRs

of esophageal cancer for the country are

projected to remain stable, at 6.2 per

100 000 in males and at 1.7 per 100 000

in females (Tables 4.2.3 and 4.2.4).

Because of the aging and growth of the

Canadian population, the annual number

of new male cases is projected to increase

by 93%, from 1095 to 2110, and of new

female cases by 79%, from 385 to 690

(Tables 4.2.1 and 4.2.2). The overall stable

ASIRs are expected to continue in both

sexes for all age groups, the only exception

being an increase in males younger than 55

(Figure 4.2.2). Random error from the few

cases in this age group could potentially

influence the accuracy of this finding.

In 2003–2007, incidence rates for esopha-

geal cancer increased steeply with age:

most of the cases occurred in people aged

55 or older (85% in males and 92% in

females). In the same period, the overall

ASIRs for esophageal cancer were 3.6

times greater for males than for females.

By age group, the male-to-female rate ratio

of esophageal cancer at the national level

decreased with age from 5.3:1 in the 45–54

age group to 2.2:1 in those 85 and older.

This pattern is projected to continue over

the projection period.

Across all regions of Canada and all periods

shown in Tables 4.2.3 and 4.2.4, the

average ASIRs of esophageal cancer range

from 5.0 (Saskatchewan) to 8.4 (Nova

Scotia) per 100 000 in males and from 0.8

(Newfoundland and Labrador) to 2.3

(British Columbia) per 100 000 in females.

These differences are likely related to the

combined effects of variation in risk factor

prevalence and cancer registry practices.

Figure 4.2.1 shows the differences in ASIRs

by broader areas. In males, the Atlantic

region is projected to have about 18%

higher rates than the Prairies and between

25% and 28% higher rates than other

regions, where the rates are trending to

the same level after 2023–2027. The pre-

dictions indicate that rates will slightly

increase in the Atlantic and Prairie regions,

and remain stable in other regions.

In females, the rates in British Columbia are

predicted to be between 42% and 75%

higher than those in the other regions. This

is notable given that British Columbia

generally has lower than national average

rates for most cancers. Quebec is projected

to continue to have the lowest rates of

esophageal cancer. Incidence rates for

females have and will continue to decrease

steadily from 1993–1997 rates in the

Prairies, in Quebec, and most markedly in

Ontario. In contrast, the rates in British

Columbia are projected to increase margin-

ally. The increase in rates of esophageal

cancer is less evident for females than for

males in Atlantic Canada.

Comments
While overall incidence rate has stabilized

over the past 2 decades, the 2 main types of

esophageal cancer demonstrate opposite

trends. Adenocarcinoma incidence rose by

4% per year, whereas squamous cell

carcinoma incidence decreased by 3% per

year from 1986 to 2006.61 Similar incidence

trends have been observed in Australia, the

US, and parts of Europe.62,63 Furthermore,

the observation that the increase is also

seen in more recent birth cohorts would

suggest that adenocarcinoma incidence

will continue to increase in the years to

come.64 The observed trends may be linked

FIGURE 4.1.1
Age-standardized incidence rates (ASIRs) by region, oral cancer, 1983–2032
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TABLE 4.1.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), oral cancer,

males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 1.7 1.7 1.4 1.5 1.5 1.9 1.5 1.6 2.3 1.2 2.8 3.7

45–54 18.3 19.1 18.3 15.8 20.8 19.6 15.7 16.9 22.9 11.8 16.4 22.9

55–64 38.3 35.8 29.5 33.4 44.9 39.3 40.4 33.0 43.1 39.9 40.2 53.2

65–74 50.8 43.0 48.2 49.9 53.7 49.0 56.0 63.5 58.5 35.7 56.4 68.8

75–84 54.6 38.7 41.5 41.9 70.8 59.5 61.6 59.2 52.8 43.8 33.4 93.9

85+ 66.4 48.0 54.1 66.5 80.7 68.0 74.1 106.9 59.6 79.7 80.4 0.0

Total 12.6 11.2 10.8 11.2 14.2 13.0 13.0 13.3 14.3 10.4 13.0 17.6

2008–12 <45 1.8 1.6 1.2 1.0 1.1 1.9 1.3 1.4 2.1 1.5 2.9 2.5

45–54 18.3 19.3 17.9 11.5 17.4 19.2 15.9 16.5 24.7 18.5 17.7 26.1

55–64 37.2 33.7 30.2 25.0 41.7 38.8 37.0 34.1 41.2 30.2 31.1 53.0

65–74 47.0 37.5 38.4 42.2 51.5 44.4 50.2 50.4 50.7 37.2 48.2 66.9

75–84 52.0 40.5 40.9 43.6 61.6 53.1 56.7 58.4 65.3 47.1 47.5 74.2

85+ 58.5 41.7 42.0 58.4 88.1 57.9 60.3 86.0 61.7 54.0 80.8 83.3

Total 12.1 10.5 9.9 9.2 12.9 12.3 11.9 12.1 14.1 10.4 12.4 17.2

2013–17 <45 1.9 1.5 1.1 1.0 1.0 2.0 1.3 1.3 2.0 1.5 2.8 2.6

45–54 17.7 18.4 16.2 8.8 15.4 18.3 16.1 15.5 27.7 18.5 18.9 25.2

55–64 37.6 35.3 33.4 23.5 38.1 39.1 36.2 35.2 43.7 27.9 31.7 53.6

65–74 45.9 36.9 36.4 37.2 53.8 44.6 47.3 45.6 48.6 35.9 47.2 65.3

75–84 46.2 34.8 36.3 35.8 51.3 46.4 51.9 53.0 59.2 36.9 36.7 65.9

85+ 57.1 40.8 37.2 52.3 72.7 58.3 58.2 82.2 67.1 65.9 68.2 81.4

Total 11.8 10.3 9.5 8.0 11.9 12.0 11.5 11.5 14.3 9.9 11.9 16.8

2018–22 <45 2.0 1.4 1.0 0.9 1.0 2.1 1.1 1.3 2.0 1.5 2.7 2.9

45–54 17.5 17.4 15.3 7.9 14.1 18.0 17.8 14.4 28.1 18.5 18.1 25.0

55–64 37.0 37.1 35.3 20.4 35.9 38.8 36.2 32.2 49.6 26.5 36.8 52.7

65–74 46.1 37.7 39.4 34.6 52.2 46.2 47.6 49.6 49.8 32.6 43.1 65.6

75–84 43.5 32.1 33.7 33.7 49.9 43.8 50.2 50.5 55.4 39.9 37.2 61.9

85+ 50.9 37.1 33.5 47.0 68.2 50.0 56.2 77.8 59.5 48.1 59.4 72.5

Total 11.7 10.2 9.6 7.3 11.3 12.0 11.4 11.2 14.7 9.4 11.9 16.6

2023–27 <45 2.1 1.4 0.9 0.9 1.0 2.1 1.1 1.3 2.0 1.5 2.7 3.0

45–54 18.1 16.9 14.7 7.5 13.7 19.7 19.1 13.9 27.9 18.5 17.7 25.8

55–64 36.0 36.4 34.9 17.8 33.8 38.4 38.5 32.2 55.4 25.8 40.3 51.3

65–74 46.6 40.7 46.6 35.3 50.2 47.9 48.6 52.3 53.5 31.0 45.8 66.3

75–84 42.5 32.5 34.7 31.7 54.2 45.5 49.8 48.0 53.9 42.9 36.6 60.6

85+ 45.3 31.6 32.2 40.6 55.5 46.1 53.2 74.4 55.6 46.6 45.3 64.5

Total 11.7 10.2 10.0 6.9 11.0 12.3 11.8 11.2 15.3 9.4 12.1 16.7

2028–32 <45 2.2 1.4 0.9 0.9 0.9 2.0 1.0 1.2 2.0 1.5 2.7 3.1

45–54 19.6 16.4 14.1 7.1 13.3 22.4 17.2 13.4 27.7 18.5 17.3 28.0

55–64 35.7 35.1 34.3 17.0 32.2 38.4 43.2 31.3 56.4 25.2 39.5 50.9

65–74 45.7 42.7 50.1 31.8 48.4 47.9 50.4 50.1 61.5 29.5 53.8 65.1

75–84 42.9 33.6 39.3 31.1 53.4 47.8 51.7 55.2 55.5 40.9 34.3 61.1

85+ 44.2 31.2 31.0 43.4 63.4 45.3 54.5 74.2 52.5 58.4 55.8 62.9

Total 11.8 10.2 10.2 6.6 10.7 12.6 12.2 11.1 15.9 9.3 12.6 16.8

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.1.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), oral cancer,

females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 1.2 1.2 0.9 1.2 1.1 1.3 1.0 1.1 0.6 0.4 1.4 2.2

45–54 6.8 6.3 6.7 6.1 6.9 7.3 6.5 6.8 6.8 7.5 6.7 14.0

55–64 13.1 12.4 13.0 9.8 11.3 14.2 13.0 8.4 14.2 16.1 6.0 34.7

65–74 20.0 17.5 18.9 19.5 26.6 20.5 20.7 18.2 16.9 29.8 12.2 68.2

75–84 25.2 24.5 27.0 26.2 35.9 25.5 23.4 18.2 26.1 30.7 23.6 0.0

85+ 30.8 30.4 35.7 24.2 41.2 31.5 29.5 25.2 25.5 32.2 23.5 0.0

Total 5.2 5.0 5.1 4.8 6.0 5.5 5.1 4.4 4.7 5.9 4.1 10.7

2008–12 <45 1.2 1.2 0.8 1.1 1.1 1.4 1.2 0.9 0.7 1.4 1.2 2.4

45–54 7.0 7.1 5.2 6.1 6.6 7.6 7.0 6.2 6.1 7.8 6.8 14.1

55–64 13.3 12.0 12.9 9.8 15.0 14.2 13.6 9.3 11.9 14.9 8.2 26.9

65–74 18.1 15.5 19.7 20.8 24.0 18.1 18.5 14.9 20.4 20.3 9.3 36.7

75–84 25.0 21.5 23.9 21.4 32.5 25.3 26.3 23.6 24.3 28.1 21.1 50.7

85+ 29.1 25.5 34.8 20.1 41.7 28.8 31.3 19.0 27.5 32.7 20.9 58.9

Total 5.2 4.7 4.8 4.6 6.0 5.4 5.3 4.1 4.7 5.8 3.9 10.4

2013–17 <45 1.3 1.0 0.8 1.1 1.1 1.4 1.3 0.9 0.7 1.4 1.2 2.5

45–54 7.2 8.6 4.2 6.1 6.6 7.6 7.3 6.1 6.1 8.1 6.8 14.6

55–64 13.8 11.3 12.5 9.3 15.0 15.1 14.3 9.1 12.1 15.5 8.6 27.9

65–74 17.5 14.6 19.1 17.6 24.0 17.4 18.8 14.7 21.0 19.6 8.2 35.3

75–84 23.1 18.8 22.1 23.8 32.6 23.1 25.1 22.7 23.9 26.0 17.1 46.8

85+ 30.7 26.8 35.8 20.3 41.8 29.5 34.2 28.2 26.9 34.4 28.5 62.1

Total 5.2 4.5 4.5 4.5 6.0 5.4 5.4 4.1 4.8 5.8 3.8 10.4

2018–22 <45 1.3 1.0 0.8 1.1 1.1 1.5 1.2 0.9 0.7 1.5 1.2 2.7

45–54 7.2 7.8 3.6 6.1 6.7 7.6 8.5 6.1 6.1 8.1 6.8 14.6

55–64 14.1 12.4 10.8 9.1 15.0 15.5 14.8 9.0 12.3 15.8 8.9 28.5

65–74 17.9 14.0 18.9 16.2 24.1 18.3 19.8 16.1 18.0 20.1 10.1 36.3

75–84 21.5 16.4 22.8 24.2 32.7 21.1 23.7 19.6 27.4 24.1 12.5 43.5

85+ 28.7 25.2 28.9 19.3 41.9 26.7 34.8 26.4 30.6 32.2 19.1 58.0

Total 5.2 4.4 4.3 4.3 6.0 5.5 5.5 4.1 4.7 5.8 3.7 10.5

2023–27 <45 1.3 1.0 0.8 1.1 1.1 1.6 1.2 0.9 0.7 1.5 1.2 2.7

45–54 7.4 6.5 3.6 6.1 6.7 7.8 8.7 6.1 6.1 8.3 6.8 15.0

55–64 14.5 14.9 9.1 8.9 15.1 15.6 14.9 9.0 12.3 16.3 9.0 29.3

65–74 18.5 13.3 18.2 16.0 24.1 19.4 20.1 15.9 18.1 20.7 10.3 37.4

75–84 20.8 15.6 21.9 21.1 32.7 20.5 23.8 20.7 26.2 23.4 11.8 42.1

85+ 26.4 21.0 29.6 24.9 41.9 24.7 31.3 26.0 27.1 29.6 17.7 53.3

Total 5.2 4.4 4.0 4.3 6.0 5.6 5.6 4.1 4.7 5.9 3.6 10.6

2028–32 <45 1.3 1.0 0.8 1.1 1.1 1.8 1.2 0.9 0.7 1.5 1.2 2.7

45–54 7.8 6.4 3.5 6.1 6.7 7.8 7.4 6.1 6.1 8.8 6.8 15.8

55–64 14.5 13.9 7.9 8.8 15.1 15.6 16.8 9.0 12.4 16.2 9.2 29.3

65–74 18.9 15.0 15.9 15.8 24.2 19.8 20.7 15.9 18.2 21.3 10.4 38.3

75–84 21.5 15.0 22.2 19.8 32.8 21.6 24.6 21.9 23.3 24.1 13.7 43.5

85+ 24.8 19.3 30.9 21.7 42.0 22.6 30.0 20.9 36.0 27.8 9.9 50.1

Total 5.3 4.4 3.8 4.1 6.1 5.8 5.7 4.1 4.7 6.0 3.7 10.8

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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FIGURE 4.1.2
Age-standardized incidence rates (ASIRs) for oral cancer by age group (– males, – females), Canada, 1983–2032
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TABLE 4.2.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), esophagus cancer, males,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 30 5 0 0 0 15 5 0 0 0 0 0

45–54 130 15 20 5 5 50 30 5 5 0 5 0

55–64 280 40 25 5 10 105 70 5 15 0 5 0

65–74 320 45 25 5 10 120 80 10 15 0 5 0

75–84 265 40 20 10 10 100 55 10 10 0 5 0

85+ 65 10 5 0 5 25 15 0 5 0 0 0

Total 1095 155 100 30 35 415 255 30 45 5 20 0

2008–12 <45 35 5 0 0 0 15 5 0 0 0 0 0

45–54 155 20 20 5 5 65 30 5 5 0 0 0

55–64 345 45 40 10 10 125 80 10 15 0 5 0

65–74 370 50 35 5 10 130 95 10 15 5 5 0

75–84 290 45 25 10 10 110 60 10 10 0 5 0

85+ 100 15 10 5 5 40 20 0 5 0 0 0

Total 1290 180 135 35 40 485 295 40 55 5 20 5

2013–17 <45 35 5 0 0 0 15 5 0 0 0 0 0

45–54 155 20 25 5 5 70 30 5 5 0 0 0

55–64 405 55 60 10 15 150 95 15 15 0 5 0

65–74 460 70 45 10 15 160 120 15 25 0 10 0

75–84 305 45 30 10 10 115 65 10 15 0 5 0

85+ 125 20 15 5 5 50 25 5 5 0 0 0

Total 1490 210 170 35 45 560 345 45 60 10 20 5

2018–22 <45 40 5 0 0 0 15 5 0 0 0 0 0

45–54 155 20 25 5 5 70 25 5 5 0 0 0

55–64 440 55 65 10 15 175 105 15 15 5 5 0

65–74 560 85 65 10 15 195 145 20 25 0 10 0

75–84 355 55 30 10 10 125 85 15 15 0 5 0

85+ 140 25 15 5 5 55 30 5 5 0 0 0

Total 1690 240 200 40 55 640 395 50 65 10 25 5

2023–27 <45 40 5 0 0 0 20 5 0 0 0 0 0

45–54 160 20 25 5 5 70 25 5 5 0 0 0

55–64 435 60 65 10 15 185 100 15 15 5 5 0

65–74 655 95 85 15 20 240 170 20 25 0 10 0

75–84 450 70 40 10 15 160 110 15 20 0 10 0

85+ 155 25 15 5 5 60 35 5 5 0 0 0

Total 1900 275 235 45 60 730 445 55 75 10 30 5

2028–32 <45 40 5 0 0 0 20 5 0 0 0 0 0

45–54 170 20 25 5 5 70 30 5 5 0 0 0

55–64 440 60 65 10 15 185 90 10 15 5 5 0

65–74 710 105 95 15 20 280 185 20 25 5 10 0

75–84 555 90 60 15 15 200 130 20 25 0 10 0

85+ 195 35 15 5 5 70 50 5 10 0 5 0

Total 2110 315 265 50 65 825 495 60 75 10 35 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.2.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), esophagus cancer, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 10 0 0 0 0 5 0 0 0 0 0 0

45–54 25 5 0 0 0 10 5 0 0 0 0 0

55–64 65 10 5 0 0 25 15 0 0 0 0 0

65–74 100 20 10 5 5 40 20 5 5 0 0 0

75–84 120 20 5 5 5 50 25 5 5 0 0 0

85+ 70 10 5 5 5 25 10 0 5 0 0 0

Total 385 70 30 10 10 150 80 10 15 0 5 0

2008–12 <45 5 0 0 0 0 5 0 0 0 0 0 0

45–54 30 5 0 0 0 10 5 0 0 0 0 0

55–64 75 15 5 5 0 25 20 0 5 0 0 0

65–74 100 20 10 5 5 40 20 5 5 0 0 0

75–84 125 20 10 5 5 50 25 5 5 0 0 0

85+ 90 15 10 5 5 35 20 5 5 0 0 0

Total 430 80 35 15 15 165 90 10 15 0 5 0

2013–17 <45 5 0 0 0 0 5 0 0 0 0 0 0

45–54 35 5 0 0 0 10 5 0 0 0 0 0

55–64 85 20 10 5 0 30 20 0 5 0 0 0

65–74 125 20 10 5 5 50 25 5 5 0 0 0

75–84 130 30 10 5 5 50 25 5 5 0 0 0

85+ 100 15 10 5 5 40 20 5 5 0 0 0

Total 480 90 45 15 15 180 95 15 15 0 5 0

2018–22 <45 10 0 0 0 0 5 0 0 0 0 0 0

45–54 30 5 0 0 0 10 5 0 0 0 0 0

55–64 100 20 10 5 0 30 15 0 5 0 0 0

65–74 150 25 20 5 5 55 35 5 5 0 0 0

75–84 140 35 10 5 5 55 25 5 5 0 0 0

85+ 115 20 15 5 5 45 20 5 5 0 0 0

Total 540 105 60 15 15 195 105 15 20 5 10 0

2023–27 <45 10 0 0 0 0 5 0 0 0 0 0 0

45–54 30 5 0 0 0 10 5 0 0 0 0 0

55–64 105 20 15 5 0 30 15 0 5 0 0 0

65–74 170 35 25 5 5 60 35 0 5 0 5 0

75–84 175 35 15 5 5 65 35 10 5 0 5 0

85+ 115 25 15 5 5 40 20 5 5 0 0 0

Total 605 125 75 20 10 210 110 15 20 5 10 0

2028–32 <45 10 0 0 0 0 5 0 0 0 0 0 0

45–54 35 5 5 0 0 10 5 0 0 0 0 0

55–64 100 20 15 5 0 30 15 0 5 0 0 0

65–74 195 40 30 5 5 65 30 0 5 0 5 0

75–84 210 45 25 5 5 75 45 10 5 0 5 0

85+ 140 25 20 5 5 55 30 5 5 0 0 0

Total 690 140 90 20 15 235 120 15 20 5 10 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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to changes in risk factors, which include

smoking, alcohol use, overweight (body

mass index [BMI]: 25–29 kg/m2) and

obesity (BMI § 30 kg/m2), and insufficient

intake of fruit and vegetables.

Tobacco smoking and alcohol drinking are

the main risk factors for this cancer, with a

stronger association with squamous cell

carcinoma than with adenocarcinoma.65,66

In a US case-control study, ever smoking,

alcohol use, and low fruit and vegetable

consumption were linked to 56.9% (95%

confidence interval [CI]: 36.6%–75.1%),

72.4% (CI: 53.3%–85.8%) and 28.7% (CI:

11.1%–56.5%) of squamous cell carcinoma

cases, respectively.67 Reduced smoking in

Canada may contribute to the decreasing

incidence of squamous cell carcinoma.43,61

About 55% of male esophageal cancers and

44% of female esophageal cancers could be

avoided if smoking were eliminated, as

could 40% and 30% of such cancers in

males and females, respectively, if drinking

were eliminated.3

The increasing prevalence of gastroesopha-

geal reflux disease (GERD) and obesity is

thought to add to the changes in incidence of

esophageal cancer. An important risk factor

for adenocarcinoma is GERD and the

associated development of Barrett’s esopha-

gus.68 In Western countries, the prevalence

of GERD ranges from 10% to 20% of the

population.69 Obesity causally increases risk

of adenocarcinoma,70,71 and the link is

greater than that of any other obesity-

associated cancer.68 A proposed mechanism

is that obesity increases intra-abdominal

pressure and gastroesophageal reflux.68 In

contrast to adenocarcinoma, increased BMI

may reduce the risk of squamous cell

carcinoma.70,71 Recent Canadian data sug-

gest that the prevalence rates of obesity have

nearly doubled in adults from 1978/79 to

2012.51,72,73 The prevalence of GERD has

increased significantly in Western popula-

tions in recent decades74 and likely con-

tinues to increase because of the aging of the

population69 and the increased prevalence

of obesity. The observed slight increase in

esophagus cancer incidence in males may

reflect these changes in the prevalence of

GERD and obesity in Canada, as adenocar-

cinoma accounts for a majority of all male

esophageal cancer cases.61 The increased

prevalence of obesity might play a part in

the decrease of squamous cell carcinoma

incidence, and therefore the slight decrease

of overall esophagus cancer rates in females.

The high incidence rates of esophagus cancer

in females in British Columbia could partially

be explained by high number of immigrants

from South Asia and China where hepatitis B

virus (HBV) is endemic (see the detailed

explanations in Chapter 5).75-78

3. Stomach cancer

Stomach cancer (sometimes referred to as

gastric cancer) was responsible for approxi-

mately 1.9% of all incident cases of cancer

in Canada in 2003–2007 (Tables 4.3.1 and

4.3.2). It is the tenth most common cancer

in males and the fifteenth most common in

females. One in 73 males and 1 in 127

females can expect to be diagnosed with

stomach cancer in their lifetime, and 1 in

111 males and 1 in 195 females can expect

to die from it.1 On average, 1925 and 1080

new cases of stomach cancer were diag-

nosed each year in males and females,

respectively, during 2003–2007.

The overall incidence rate of stomach

cancer in Canada has decreased for a long

time (Figure 4.3.1). In 1998–2007, the

incidence rate of stomach cancer was the

second most rapidly decreasing of all

cancers after larynx (2% per year in males

FIGURE 4.2.1
Age-standardized incidence rates (ASIRs) by region, esophagus cancer, 1983–2032
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TABLE 4.2.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), esophagus

cancer, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.3 0.3 0.1 0.1 0.6 0.3 0.3 0.1 0.3 0.8 0.2 0.6

45–54 5.3 4.8 6.9 5.4 3.6 5.4 4.6 7.2 5.9 3.6 6.1 2.6

55–64 16.5 16.2 18.2 12.4 14.4 16.7 15.7 15.8 23.1 23.6 15.4 23.8

65–74 29.9 29.9 30.1 19.1 27.9 29.7 29.6 39.3 42.1 31.5 24.4 25.1

75–84 42.5 44.0 43.1 47.0 36.7 42.5 39.5 52.9 51.4 36.8 43.7 61.3

85+ 42.9 50.4 43.3 29.3 41.7 40.0 43.3 43.7 52.2 26.6 62.5 0.0

Total 6.2 6.2 6.4 5.0 5.7 6.2 5.9 7.2 8.0 6.7 6.0 6.6

2008–12 <45 0.3 0.3 0.1 0.1 0.5 0.4 0.2 0.2 0.2 0.6 0.1 0.3

45–54 5.5 5.0 7.4 5.6 4.1 6.0 4.7 7.1 7.7 6.0 4.5 5.0

55–64 16.7 15.9 20.9 13.2 15.6 16.3 16.1 21.8 22.5 12.5 16.8 19.5

65–74 29.8 29.7 32.5 20.5 27.0 28.0 30.6 38.3 43.5 46.7 24.6 36.3

75–84 41.4 43.8 45.1 41.0 37.1 41.3 36.2 53.3 52.7 52.7 37.9 42.0

85+ 48.1 52.8 49.7 36.4 40.9 46.6 48.1 40.5 57.8 50.4 62.1 38.2

Total 6.3 6.2 7.0 5.1 5.7 6.2 5.9 7.7 8.4 7.7 5.7 6.8

2013–17 <45 0.4 0.3 0.1 0.1 0.5 0.4 0.2 0.2 0.2 0.6 0.1 0.3

45–54 5.6 5.4 7.8 5.7 4.1 6.3 4.7 7.4 7.9 6.0 4.5 5.0

55–64 17.3 16.5 24.2 16.2 15.7 17.1 16.4 22.8 21.4 19.4 16.6 19.3

65–74 29.6 30.4 32.1 17.5 27.7 27.6 31.4 35.9 45.2 32.2 26.7 36.3

75–84 39.6 39.7 45.6 41.3 35.3 38.5 36.0 59.4 53.9 44.3 41.5 41.9

85+ 47.2 52.3 55.0 32.8 49.4 47.3 43.9 48.1 51.6 58.3 36.2 38.1

Total 6.3 6.2 7.4 5.1 5.8 6.2 6.0 8.0 8.4 7.1 5.7 6.8

2018–22 <45 0.4 0.3 0.1 0.1 0.5 0.4 0.2 0.2 0.2 0.6 0.1 0.3

45–54 6.1 5.4 7.8 5.7 4.1 6.7 4.7 7.4 7.9 6.0 4.5 5.0

55–64 16.9 16.1 24.2 16.2 15.7 17.4 17.0 22.8 21.4 25.5 16.6 19.3

65–74 29.6 30.9 35.4 18.9 27.1 27.9 31.9 37.3 39.9 21.0 26.7 36.1

75–84 38.1 39.5 40.1 37.1 36.4 36.1 36.6 53.5 57.7 48.7 42.9 41.6

85+ 44.8 47.9 49.4 39.0 47.0 44.2 42.2 47.4 60.0 35.0 56.8 38.1

Total 6.2 6.2 7.4 5.1 5.7 6.1 6.0 7.8 8.3 6.8 5.9 6.7

2023–27 <45 0.4 0.3 0.1 0.1 0.5 0.4 0.2 0.2 0.2 0.6 0.1 0.3

45–54 6.3 5.4 7.8 5.7 4.1 6.7 4.7 7.4 7.9 6.0 4.5 5.0

55–64 16.9 16.7 24.2 16.2 15.7 17.9 17.1 22.8 21.4 29.0 16.6 19.2

65–74 30.0 31.1 37.7 21.8 27.1 28.9 32.6 37.0 37.7 24.0 26.7 35.8

75–84 37.2 39.5 38.5 31.5 36.4 35.4 37.7 50.7 56.6 29.8 46.4 41.4

85+ 42.2 42.5 49.0 34.7 44.6 40.6 43.2 53.3 54.3 28.7 49.1 37.5

Total 6.2 6.2 7.5 5.1 5.7 6.2 6.2 7.8 8.0 6.6 6.0 6.7

2028–32 <45 0.4 0.3 0.1 0.1 0.5 0.4 0.2 0.2 0.2 0.6 0.1 0.3

45–54 6.3 5.4 7.8 5.7 4.1 6.7 4.7 7.4 7.9 6.0 4.5 5.0

55–64 18.0 16.7 24.2 16.2 15.7 18.8 17.1 22.8 21.4 33.0 16.6 19.2

65–74 29.1 30.9 37.7 21.8 27.1 29.3 33.5 37.0 37.7 27.4 26.7 35.9

75–84 37.5 40.6 42.7 35.0 35.8 35.9 38.1 51.8 50.3 14.3 46.4 41.3

85+ 41.1 45.7 40.1 31.2 48.1 38.7 43.8 41.3 64.0 32.2 58.5 37.4

Total 6.2 6.2 7.5 5.2 5.7 6.3 6.2 7.7 7.9 6.6 6.1 6.7

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.2.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), esophagus

cancer, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.1 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0

45–54 1.0 1.4 0.7 0.3 0.7 1.3 0.9 0.7 1.3 2.0 0.4 0.0

55–64 3.6 4.8 3.3 4.0 1.8 3.7 3.4 2.5 3.8 2.7 2.1 0.0

65–74 8.2 11.3 9.3 8.7 6.6 8.2 6.4 10.0 9.8 7.3 2.9 27.5

75–84 13.3 17.9 9.9 10.5 13.0 13.9 11.3 16.3 15.4 20.4 7.6 0.0

85+ 19.7 24.1 21.9 16.6 18.7 21.2 15.3 21.0 20.8 10.7 11.8 0.0

Total 1.7 2.2 1.7 1.5 1.4 1.8 1.5 1.8 1.9 1.8 0.8 1.9

2008–12 <45 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.1

45–54 1.1 1.6 0.8 0.8 0.7 1.0 0.8 0.8 1.6 1.2 1.1 1.3

55–64 3.5 4.7 3.5 4.1 2.2 3.4 3.4 3.4 4.6 3.7 3.2 4.0

65–74 7.5 11.0 8.3 9.2 6.0 7.8 6.0 7.7 7.2 7.9 6.5 8.4

75–84 13.5 18.4 12.1 9.9 13.7 14.4 10.5 20.6 14.1 14.2 12.6 15.1

85+ 20.5 23.8 25.6 18.0 14.8 21.2 18.4 26.1 24.7 21.6 19.2 23.0

Total 1.7 2.3 1.7 1.6 1.3 1.7 1.4 1.9 1.9 1.8 1.5 1.9

2013–17 <45 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.1

45–54 1.3 1.6 0.8 0.8 0.7 1.0 0.7 0.8 1.6 1.3 1.1 1.4

55–64 3.6 5.5 3.9 4.1 2.1 3.2 3.2 1.1 4.5 3.8 3.1 4.0

65–74 7.3 9.0 8.3 9.6 5.5 7.7 6.4 8.4 7.0 7.7 6.4 8.2

75–84 13.0 21.9 13.9 10.7 11.7 12.6 9.4 24.3 13.7 13.6 12.4 14.5

85+ 19.3 21.2 22.3 17.7 15.2 20.5 17.0 20.1 24.1 20.2 18.9 21.6

Total 1.7 2.3 1.8 1.7 1.2 1.6 1.4 1.9 1.9 1.7 1.5 1.8

2018–22 <45 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.1

45–54 1.3 1.6 0.8 0.8 0.7 0.9 0.7 0.8 1.6 1.3 1.1 1.4

55–64 3.7 5.5 4.3 4.1 2.0 3.0 2.7 1.0 4.4 3.9 3.1 4.2

65–74 7.3 9.1 9.5 9.9 5.1 7.1 6.8 8.6 6.8 7.6 6.4 8.1

75–84 12.4 21.4 12.8 11.3 8.9 12.5 9.1 19.2 13.4 13.1 12.4 13.9

85+ 20.1 25.3 30.1 18.5 17.6 20.1 15.5 38.4 23.5 21.1 18.7 22.5

Total 1.7 2.3 1.9 1.7 1.1 1.5 1.3 1.9 1.8 1.7 1.5 1.9

2023–27 <45 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.1

45–54 1.2 1.6 0.8 0.8 0.7 0.9 0.6 0.8 1.6 1.3 1.0 1.4

55–64 4.1 5.5 4.7 4.1 1.9 2.9 2.6 0.9 4.3 4.3 3.1 4.6

65–74 7.3 10.3 10.7 10.0 4.8 6.8 6.2 3.6 6.6 7.6 6.4 8.1

75–84 12.0 18.0 12.9 11.6 8.3 12.2 9.7 23.7 13.0 12.6 12.3 13.5

85+ 18.1 29.7 29.6 18.9 11.3 16.4 13.7 33.6 22.9 19.0 18.7 20.3

Total 1.6 2.3 2.0 1.7 1.0 1.5 1.3 1.6 1.8 1.7 1.5 1.8

2028–32 <45 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.1

45–54 1.2 1.6 0.8 0.8 0.7 0.9 0.6 0.7 1.6 1.3 1.1 1.4

55–64 4.1 5.6 5.1 4.1 1.8 2.8 2.5 0.8 4.3 4.3 3.1 4.6

65–74 7.7 10.3 12.0 10.1 4.4 6.4 5.6 3.4 6.4 8.1 6.4 8.6

75–84 12.1 18.7 14.4 11.9 7.8 11.4 10.3 19.0 12.7 12.7 12.4 13.5

85+ 18.5 25.2 26.4 19.4 10.6 18.8 14.5 24.8 22.4 19.4 18.8 20.7

Total 1.7 2.3 2.2 1.8 0.9 1.4 1.2 1.3 1.7 1.8 1.5 1.9

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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FIGURE 4.2.2
Age-standardized incidence rates (ASIRs) for esophagus cancer by age group (– males, – females), Canada, 1983–2032
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TABLE 4.3.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), stomach cancer, males,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 75 10 10 0 5 30 15 0 0 0 0 0

45–54 200 25 20 5 10 70 50 5 10 0 5 0

55–64 400 50 30 10 15 145 105 10 15 0 15 0

65–74 545 70 45 15 20 205 145 15 15 0 15 0

75–84 535 65 40 15 25 190 150 15 15 0 15 0

85+ 175 25 15 5 10 55 45 5 5 0 5 0

Total 1925 245 160 55 80 700 510 55 65 5 50 5

2008–12 <45 70 10 10 0 0 30 15 0 0 0 0 0

45–54 205 25 20 5 10 85 45 5 10 0 5 0

55–64 440 55 35 10 20 160 110 15 15 0 15 0

65–74 560 70 45 15 20 205 150 15 20 5 15 0

75–84 550 75 45 15 20 195 155 15 15 0 10 0

85+ 200 30 20 5 10 70 50 5 5 0 5 0

Total 2020 260 170 55 80 745 525 55 65 10 50 5

2013–17 <45 70 10 10 0 0 30 15 0 0 0 0 0

45–54 200 30 15 5 5 80 40 5 5 0 0 0

55–64 460 55 40 15 25 175 105 10 15 0 10 0

65–74 650 80 55 15 25 245 165 20 20 5 20 0

75–84 545 75 45 15 20 200 155 15 15 0 10 0

85+ 225 35 20 5 10 80 60 5 5 0 5 0

Total 2150 280 185 55 85 805 540 60 70 10 50 5

2018–22 <45 65 10 10 0 0 30 15 0 0 0 0 0

45–54 195 30 15 0 5 80 40 5 5 0 0 0

55–64 480 60 40 15 20 195 105 10 15 0 10 0

65–74 735 100 65 20 35 270 175 20 25 5 20 0

75–84 585 75 50 15 20 215 160 15 20 5 15 0

85+ 250 35 20 5 10 95 65 5 10 0 5 0

Total 2315 310 200 55 95 880 560 60 70 10 50 5

2023–27 <45 65 10 5 0 0 25 10 0 0 0 0 0

45–54 195 30 10 0 5 85 45 5 5 0 0 0

55–64 480 70 35 10 20 190 95 10 15 0 5 0

65–74 790 105 75 25 35 300 180 20 25 5 20 0

75–84 705 95 60 15 30 260 190 25 20 5 15 0

85+ 255 35 25 5 10 100 65 5 10 0 5 0

Total 2490 340 215 60 100 960 585 60 75 10 50 5

2028–32 <45 55 10 5 0 0 25 10 0 0 0 0 0

45–54 185 25 10 0 5 80 40 5 5 0 0 0

55–64 475 70 30 10 15 185 95 5 10 0 5 0

65–74 845 110 75 20 35 340 185 20 25 5 15 5

75–84 820 120 75 20 40 295 210 25 25 5 20 0

85+ 300 40 30 5 10 115 75 10 10 0 5 0

Total 2680 370 225 60 110 1040 610 60 80 10 45 10

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.3.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), stomach cancer, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 65 5 5 0 0 25 10 0 0 0 5 0

45–54 105 10 10 0 5 45 25 5 0 0 0 0

55–64 155 20 15 5 5 55 40 5 5 0 5 0

65–74 240 25 15 5 10 90 70 10 10 0 10 0

75–84 330 35 25 10 15 115 100 10 10 0 10 0

85+ 190 15 15 5 10 70 60 5 5 0 0 0

Total 1080 115 85 30 40 405 305 30 30 5 30 5

2008–12 <45 65 10 5 0 0 30 15 0 0 0 0 0

45–54 105 15 10 0 5 45 20 0 5 0 0 0

55–64 175 20 15 5 5 70 40 5 5 0 5 0

65–74 240 25 20 5 10 90 70 5 5 0 10 0

75–84 315 35 20 10 10 115 95 10 10 0 10 0

85+ 210 20 15 5 10 75 65 5 5 0 5 0

Total 1110 120 90 25 40 425 300 30 30 5 30 5

2013–17 <45 70 10 5 0 0 30 15 0 0 0 0 0

45–54 105 10 10 0 5 50 20 0 5 0 0 0

55–64 195 25 20 5 5 80 45 5 5 0 5 0

65–74 265 30 20 5 10 105 70 5 10 0 10 0

75–84 305 35 20 10 10 110 90 10 5 0 10 0

85+ 215 20 20 5 10 80 65 5 5 0 5 0

Total 1155 130 100 25 40 455 305 30 30 5 30 5

2018–22 <45 70 5 5 0 0 30 15 0 0 0 0 0

45–54 110 10 10 0 5 55 20 0 0 0 0 0

55–64 205 25 25 5 5 85 40 5 5 0 5 0

65–74 305 35 25 5 10 125 75 5 10 0 10 0

75–84 315 35 25 5 10 115 95 10 5 0 10 0

85+ 215 20 20 5 5 80 70 5 5 0 5 0

Total 1220 135 110 25 40 490 310 30 30 5 30 5

2023–27 <45 65 5 5 0 5 25 10 0 0 0 0 0

45–54 125 10 10 0 5 65 20 0 0 0 0 0

55–64 205 25 25 5 5 90 35 5 5 0 5 0

65–74 350 40 30 5 10 145 80 5 10 0 10 0

75–84 360 45 30 5 10 135 100 10 10 0 10 0

85+ 225 20 20 5 10 85 70 5 5 0 5 0

Total 1320 150 120 25 45 540 315 30 30 5 30 10

2028–32 <45 55 5 5 0 5 25 10 0 0 0 0 0

45–54 125 10 10 0 5 60 20 0 0 0 0 0

55–64 215 25 25 0 5 105 35 5 5 0 0 0

65–74 370 45 40 5 10 155 75 5 10 0 10 5

75–84 425 50 35 10 15 165 110 10 10 5 10 5

85+ 235 20 25 5 10 90 70 5 5 0 5 0

Total 1425 160 135 25 45 595 325 30 30 10 30 10

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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and 1.6% per year in females) (Figures 3.1

and 3.2). Stomach cancer has a poor 5-

year relative survival rate, at 23% in

males and 28% in females in 2006–2008.1

The incidence rates increased with age from

0.7 per 100 000 in males aged under 45 to

113.5 in those aged 85 or older, and from 0.6

to 55.1 per 100 000 in females for the same

age groups (Tables 4.3.3 and 4.3.4) in 2003–

2007. Most people diagnosed with stomach

cancer are 65 or older (65% in men and

70% in women). The male-to-female ratio

of rates approximated 1:1 in those younger

than 45 and increased to 1.9:1 to 2.7:1 in the

over-45-year age groups in 2003–2007.

From 2003–2007 to 2028–2032, ASIRs of

stomach cancer for Canada are expected to

decrease by 30% in males, from 11.1 to 7.7

per 100 000, and by 24% in females, from

4.9 to 3.7 per 100 000 (Tables 4.3.3 and

4.3.4). With the projected Canada popula-

tion growth and aging, however, the

annual number of male cases is predicted

to rise by 39%, from 1925 to 2680, and the

number of female cases is predicted to rise

by 32%, from 1080 to 1425 (Tables 4.3.1

and 4.3.2). The projected long-term trends

in males and females show a tendency

toward a convergence of rates in each age

group (Figure 4.3.2). Elevated rates are

reported for the Atlantic region, with the

highest rates in Newfoundland and

Labrador, but the long-term trends indicate

a convergence of rates in regions as well

(Figure 4.3.1).

Comments
The gram-negative bacterium Helicobacter

pylori (H. pylori) is a major risk factor for

stomach cancer. In addition, dietary

habits, tobacco smoking, alcohol, genetic

factors, occupational exposure to dusty

and high temperature environments, X-

radiation, gamma-radiation and socioeco-

nomic factors contribute to stomach carci-

nogenesis.47,79

Elevated risk for stomach cancer has been

linked to diets rich in starch, poor in

protein quality, and poor in fruits and

vegetables.79 A meta-analysis of prospec-

tive studies found that stomach cancer risk

increases with increasing salt intake.80

High salt intake may cause damage to

gastric mucosa and help H. pylori coloniza-

tion.79 Dietary nitrate can also increase

stomach cancer risk, as it may result in

endogenous N-nitrosation.

Since the early 1960s, annual per capita

fruit and vegetable consumption rates in

Canada have increased by over 30%, from

84 kg of fruits and 139 kg of vegetables in

1963 to 132 kg of fruits and 179 kg of

vegetables in 2009.81 The decrease in

stomach cancer incidence rates may be

attributable to improved healthy lifestyles

such as decreased smoking42,43 and

changes in diet,82 and more recently to

the increased recognition and treatment of

H. pylori infection.83

4. Colorectal cancer

Colorectal cancer is the third most common

cancer for both males and females in

Canada. In 2003–2007, the average annual

number of new cases of colorectal cancer in

Canada was 10 620 in males and 9010 in

females, 13.1% and 12.1% of all male and

female cases, respectively (Tables 4.4.1 and

4.4.2, Figure 3.9). Slightly more than two-

thirds of new cases of colorectal cancer were

cancers of the colon. One in 13 males and 1

in 15 females can expect to be diagnosed

with colorectal cancer in their lifetime, and 1

in 29 males and 1 in 31 females can expect

to die from it.1 The 5-year relative survival

FIGURE 4.3.1
Age-standardized incidence rates (ASIRs) by region, stomach cancer, 1983–2032
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TABLE 4.3.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), stomach cancer,

males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.7 0.6 0.8 0.4 0.8 0.7 0.7 0.6 0.7 0.4 0.9 0.6

45–54 7.9 7.5 8.2 6.1 10.7 7.6 7.9 7.5 10.7 13.3 9.9 7.6

55–64 23.6 20.9 21.2 19.3 27.7 23.4 24.2 26.3 26.9 12.6 42.2 25.6

65–74 50.7 44.6 47.1 50.4 50.0 50.2 54.2 61.1 47.3 42.9 73.3 84.7

75–84 86.1 74.1 80.2 64.7 93.7 79.5 103.1 107.1 91.4 50.4 148.1 61.3

85+ 113.5 103.4 103.6 82.5 116.8 101.6 138.8 126.3 137.9 106.3 223.3 290.3

Total 11.1 9.8 10.4 9.2 12.1 10.6 12.2 12.8 11.9 8.6 17.9 14.4

2008–12 <45 0.7 0.8 0.6 0.6 0.6 0.7 0.7 0.6 0.6 0.6 0.8 0.9

45–54 7.4 6.7 6.8 5.2 8.5 7.8 6.8 7.8 9.4 7.7 6.5 9.6

55–64 21.4 19.7 18.3 19.4 28.4 21.3 21.2 25.6 23.3 21.4 36.0 27.8

65–74 45.1 38.5 44.4 41.8 48.4 44.7 47.1 48.4 46.1 45.8 74.6 58.5

75–84 78.4 73.0 72.9 62.3 84.5 72.1 92.1 93.8 81.3 73.5 116.0 101.6

85+ 95.6 85.4 103.0 67.2 104.1 88.2 113.1 120.7 112.1 89.0 139.3 123.9

Total 10.0 9.0 9.4 8.4 11.2 9.7 10.7 11.3 10.7 9.7 15.1 12.9

2013–17 <45 0.7 0.7 0.6 0.6 0.6 0.7 0.7 0.6 0.6 0.5 0.8 0.9

45–54 7.4 8.1 5.2 4.1 8.0 7.3 6.2 7.2 7.9 7.1 5.4 9.6

55–64 19.6 17.6 17.4 19.3 28.0 19.6 19.0 19.4 23.6 19.9 28.6 25.4

65–74 41.6 35.8 38.6 38.2 48.5 41.7 42.1 49.7 41.7 42.3 73.4 53.9

75–84 70.6 64.5 68.5 57.8 76.5 66.8 81.2 81.5 71.3 68.0 88.7 91.5

85+ 84.1 78.9 87.9 55.4 90.8 77.8 98.5 103.1 98.5 82.3 138.7 109.0

Total 9.2 8.4 8.5 7.7 10.6 9.0 9.6 10.2 9.7 9.0 13.2 11.9

2018–22 <45 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.8 0.7

45–54 7.8 8.6 4.5 3.2 7.5 7.8 7.0 6.8 6.9 6.6 4.5 10.1

55–64 18.5 16.2 15.5 17.3 22.9 19.3 17.4 17.1 22.4 18.4 19.3 24.0

65–74 38.8 36.9 35.1 36.3 51.7 38.2 38.5 44.8 39.9 39.4 65.6 50.3

75–84 63.0 54.6 63.3 54.0 73.8 60.6 70.7 69.8 63.3 63.2 86.3 81.7

85+ 79.8 72.0 78.1 56.4 90.3 77.3 91.0 101.4 93.0 76.6 110.0 103.4

Total 8.5 7.9 7.7 7.2 10.3 8.5 8.7 9.2 9.0 8.4 11.4 11.1

2023–27 <45 0.6 0.5 0.5 0.6 0.6 0.6 0.4 0.6 0.5 0.5 0.8 0.7

45–54 7.5 7.8 3.8 2.5 7.0 8.3 7.6 6.4 6.0 6.2 3.7 9.8

55–64 18.5 19.3 12.6 14.5 21.8 18.4 16.3 15.2 19.5 17.3 16.8 24.0

65–74 36.1 33.1 34.0 36.1 50.0 36.1 35.2 36.2 40.7 37.0 52.0 46.8

75–84 58.8 52.4 55.9 49.6 73.3 57.2 64.5 72.5 57.9 59.3 82.3 76.3

85+ 69.8 62.6 77.3 49.4 76.8 68.7 78.4 80.5 78.6 72.0 82.9 90.4

Total 8.1 7.6 7.0 6.7 9.8 8.1 8.0 8.3 8.3 7.9 9.8 10.5

2028–32 <45 0.5 0.5 0.5 0.6 0.6 0.5 0.4 0.6 0.5 0.5 0.8 0.6

45–54 7.0 7.0 3.3 2.0 6.6 7.4 6.2 6.0 5.3 5.9 3.1 9.0

55–64 19.4 20.5 11.1 12.1 20.7 19.2 17.9 13.4 17.4 16.5 14.6 25.2

65–74 34.7 31.5 30.2 32.6 42.5 35.6 32.8 32.6 38.2 35.1 38.1 44.9

75–84 55.3 53.7 51.6 48.0 79.7 52.6 59.6 65.1 56.3 56.4 75.1 71.6

85+ 63.6 52.3 68.4 48.7 81.2 63.6 69.4 74.4 73.1 68.6 94.9 82.5

Total 7.7 7.5 6.3 6.1 9.5 7.8 7.5 7.5 7.8 7.5 8.4 10.0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.3.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), stomach cancer,

females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.6 0.5 0.7 0.6 0.6 0.7 0.5 0.8 0.5 1.5 1.6 2.8

45–54 4.1 3.7 3.9 3.0 3.7 4.7 3.9 4.8 2.4 1.7 4.4 2.8

55–64 8.7 8.0 10.0 6.4 9.4 8.6 8.7 7.5 8.6 4.8 15.2 23.1

65–74 20.2 15.2 15.3 18.7 18.7 19.7 22.8 26.4 20.6 44.0 42.5 27.5

75–84 37.5 31.3 35.1 30.4 35.6 34.2 45.8 42.8 32.0 32.4 76.1 92.7

85+ 55.1 35.8 54.7 35.7 47.4 54.3 74.4 62.9 47.9 21.4 47.0 96.5

Total 4.9 4.0 4.6 4.0 4.6 4.8 5.5 5.7 4.4 6.0 9.0 10.4

2008–12 <45 0.7 0.6 0.6 0.4 0.7 0.7 0.6 0.6 0.4 0.8 1.2 1.9

45–54 3.9 3.6 4.3 2.8 3.7 4.4 3.3 3.7 3.5 4.7 5.1 9.5

55–64 8.2 6.6 8.4 7.1 8.8 8.9 7.9 7.2 9.8 10.0 12.3 17.6

65–74 17.7 13.3 16.1 13.2 18.4 17.6 19.6 18.4 15.7 21.5 32.3 30.8

75–84 34.1 29.9 30.0 28.5 29.0 31.4 40.5 38.6 27.3 41.4 69.7 53.0

85+ 48.0 32.4 50.0 34.6 52.0 46.4 59.9 58.4 45.0 58.3 54.8 83.2

Total 4.5 3.7 4.3 3.5 4.4 4.5 4.8 4.7 4.0 5.5 7.7 8.7

2013–17 <45 0.7 0.6 0.4 0.4 0.7 0.8 0.6 0.6 0.4 0.8 1.2 2.0

45–54 3.9 3.4 4.5 2.5 3.7 4.5 3.1 3.7 3.5 4.7 4.4 10.1

55–64 8.1 7.0 8.4 6.2 7.6 8.6 7.4 6.4 7.8 9.9 12.3 19.2

65–74 15.6 12.1 15.5 11.0 16.5 16.2 16.5 15.9 13.7 19.0 25.8 34.4

75–84 31.2 26.4 27.1 25.8 29.9 28.8 37.0 34.0 25.1 37.9 60.1 59.6

85+ 42.6 29.2 42.7 29.7 39.9 42.3 52.5 51.9 37.4 51.8 54.5 92.9

Total 4.2 3.4 4.0 3.1 4.1 4.3 4.4 4.2 3.5 5.1 6.8 9.6

2018–22 <45 0.6 0.5 0.4 0.4 0.7 0.7 0.5 0.6 0.4 0.8 1.2 2.1

45–54 4.5 3.4 4.3 2.3 3.7 5.5 3.7 3.7 3.5 5.4 3.9 10.7

55–64 7.8 7.1 8.9 5.1 6.5 8.4 6.7 5.8 6.3 9.5 9.7 20.7

65–74 15.0 11.8 13.8 10.4 17.1 16.3 14.9 13.7 14.2 18.3 25.7 37.9

75–84 27.7 22.8 26.6 21.7 27.2 25.9 32.6 29.9 19.6 33.7 47.6 66.8

85+ 38.1 26.4 37.5 25.6 34.4 36.7 47.8 46.2 32.2 46.4 52.5 104.0

Total 4.0 3.2 3.8 2.7 3.9 4.2 4.0 3.8 3.2 4.9 6.1 10.4

2023–27 <45 0.5 0.5 0.4 0.4 0.7 0.6 0.5 0.6 0.4 0.7 1.2 2.2

45–54 4.9 3.0 3.3 2.1 3.7 6.1 4.0 3.7 3.5 5.9 3.4 11.2

55–64 7.8 6.8 9.2 4.2 5.6 8.6 6.2 5.2 5.0 9.5 7.6 22.1

65–74 14.9 12.6 14.1 9.2 15.2 16.0 14.3 11.8 11.8 18.1 25.1 41.2

75–84 25.0 21.4 25.5 19.1 26.1 24.4 28.1 26.4 19.1 30.4 39.2 74.4

85+ 35.9 23.1 35.0 24.4 40.7 35.4 44.5 41.2 31.7 43.7 41.0 116.6

Total 3.9 3.1 3.6 2.4 3.7 4.1 3.7 3.5 2.9 4.7 5.4 11.3

2028–32 <45 0.5 0.4 0.3 0.4 0.7 0.5 0.4 0.6 0.4 0.6 1.2 2.3

45–54 4.6 2.6 2.9 1.9 3.7 5.4 3.5 3.7 3.5 5.6 3.1 11.7

55–64 8.8 6.9 9.0 3.4 4.8 10.2 7.3 4.8 4.0 10.7 5.9 23.3

65–74 14.4 12.7 14.7 7.7 13.4 15.7 13.0 10.2 9.7 17.5 20.5 44.4

75–84 24.4 20.9 22.8 18.2 26.3 24.7 25.9 23.2 18.8 29.6 39.6 81.9

85+ 30.8 19.7 35.8 18.6 30.4 30.6 38.0 36.7 21.3 37.5 32.4 130.8

Total 3.7 3.0 3.5 2.2 3.4 4.1 3.5 3.1 2.5 4.6 4.8 12.1

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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FIGURE 4.3.2
Age-standardized incidence rates (ASIRs) for stomach cancer by age group (– males, – females), Canada, 1983–2032
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TABLE 4.4.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), cancers of colon and rectum,

males, Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 335 35 35 5 15 135 75 10 15 0 5 0

45–54 1060 120 110 30 40 405 250 30 35 5 30 5

55–64 2375 280 185 75 90 875 625 60 95 15 70 10

65–74 3285 405 250 115 105 1220 885 75 120 15 75 10

75–84 2785 365 230 100 110 995 740 70 100 15 60 5

85+ 780 115 60 35 40 260 195 20 40 5 15 0

Total 10 620 1320 865 365 400 3890 2770 270 405 55 255 30

2008–12 <45 335 40 35 10 10 135 65 5 10 0 5 0

45–54 1105 130 120 30 45 425 240 30 40 5 25 5

55–64 2795 315 240 85 105 1065 690 75 100 15 85 15

65–74 3650 465 285 130 125 1315 1000 90 135 20 95 15

75–84 3160 405 270 110 115 1130 860 80 115 20 70 5

85+ 1045 155 85 40 45 355 270 25 45 5 15 0

Total 12 090 1505 1035 405 440 4430 3130 310 450 60 295 40

2013–17 <45 365 45 40 10 10 160 65 5 15 0 5 0

45–54 1125 135 120 30 45 445 230 35 40 5 25 5

55–64 3070 350 295 95 115 1200 710 80 100 10 85 15

65–74 4455 560 360 150 155 1605 1190 120 170 30 125 20

75–84 3445 445 300 120 120 1225 960 90 125 20 85 10

85+ 1320 180 115 50 50 465 360 35 55 5 20 0

Total 13 780 1715 1235 455 495 5095 3515 360 505 70 345 50

2018–22 <45 420 55 50 10 10 190 70 5 15 0 5 0

45–54 1075 140 120 30 40 425 210 30 35 5 20 5

55–64 3310 390 335 100 130 1320 725 85 110 10 80 15

65–74 5290 655 465 180 185 1980 1340 145 190 30 155 30

75–84 4035 530 355 145 140 1405 1150 110 155 30 110 10

85+ 1540 205 145 55 55 545 435 40 55 5 25 0

Total 15 670 1980 1465 515 565 5870 3930 415 560 80 395 65

2023–27 <45 440 55 50 10 10 205 70 5 15 0 5 0

45–54 1155 150 135 35 35 485 215 25 35 5 20 5

55–64 3360 410 340 95 135 1370 710 95 110 10 75 15

65–74 5915 760 575 215 215 2270 1435 155 195 25 160 35

75–84 5090 670 465 175 180 1790 1430 150 195 40 150 15

85+ 1780 245 165 65 60 625 520 45 70 10 30 5

Total 17 735 2290 1730 595 635 6750 4385 480 625 85 435 75

2028–32 <45 450 60 50 10 10 215 65 5 15 0 5 0

45–54 1330 180 155 35 35 590 235 25 35 5 20 5

55–64 3230 425 340 105 125 1335 660 85 105 10 65 15

65–74 6465 850 655 220 240 2545 1515 175 210 30 150 35

75–84 6155 800 605 215 220 2245 1660 185 225 35 185 25

85+ 2180 310 210 80 75 745 655 60 90 15 45 5

Total 19 815 2625 2015 665 705 7675 4790 540 685 95 470 85

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.4.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), cancers of colon and rectum,

females, Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 310 35 25 5 15 130 70 5 15 0 5 0

45–54 830 105 80 25 30 310 205 20 30 5 20 5

55–64 1545 180 115 45 55 575 425 40 55 10 45 5

65–74 2225 265 175 70 70 845 590 50 85 10 50 5

75–84 2740 335 195 95 115 1020 740 70 110 15 50 5

85+ 1355 165 100 60 60 460 385 40 60 10 20 0

Total 9010 1090 690 300 345 3345 2410 225 350 50 195 20

2008–12 <45 310 35 30 5 15 120 65 5 10 0 10 0

45–54 895 115 90 30 30 345 215 20 35 5 25 5

55–64 1800 225 160 55 60 660 475 45 65 10 60 5

65–74 2385 280 185 75 80 880 645 60 95 15 70 5

75–84 2790 335 215 90 100 1025 785 65 105 15 55 5

85+ 1685 220 135 65 75 575 475 45 65 10 25 0

Total 9870 1210 815 315 360 3605 2660 235 380 55 240 25

2013–17 <45 320 40 30 5 15 120 65 5 10 0 10 0

45–54 925 115 95 25 35 365 205 15 35 5 30 5

55–64 1985 255 210 65 70 740 490 45 70 10 60 5

65–74 2855 340 235 85 90 1030 780 70 120 15 100 5

75–84 2880 350 240 90 95 1040 805 70 110 15 65 5

85+ 1935 240 160 70 80 660 570 45 75 10 30 0

Total 10 900 1340 970 345 385 3955 2915 250 420 60 290 30

2018–22 <45 345 50 30 5 15 135 45 5 10 0 10 0

45–54 895 110 90 20 40 345 200 15 30 5 30 5

55–64 2180 285 240 70 75 840 510 50 80 10 65 5

65–74 3355 425 315 100 105 1220 870 75 140 20 115 10

75–84 3250 400 280 100 105 1140 915 80 135 20 90 5

85+ 2110 265 195 70 75 715 630 50 75 15 30 5

Total 12 135 1525 1150 375 415 4395 3170 275 465 65 340 35

2023–27 <45 395 50 35 5 15 165 45 5 10 0 10 0

45–54 910 125 95 20 45 330 195 15 30 5 30 5

55–64 2245 295 240 65 80 900 485 50 75 10 65 5

65–74 3770 490 400 125 125 1405 910 85 150 20 120 10

75–84 4010 495 360 115 125 1395 1115 100 170 25 120 10

85+ 2290 295 220 80 75 770 670 55 85 15 40 5

Total 13 620 1750 1350 415 465 4970 3420 305 520 75 385 40

2028–32 <45 365 50 35 5 15 170 45 5 10 0 10 0

45–54 1040 150 100 25 45 395 145 15 30 5 30 5

55–64 2200 280 235 55 95 865 470 45 70 10 65 5

65–74 4175 550 460 140 135 1615 945 90 165 25 125 15

75–84 4780 630 480 145 145 1690 1260 115 200 25 140 15

85+ 2700 335 265 85 90 885 805 65 105 15 55 5

Total 15 260 2000 1570 455 525 5620 3680 335 580 85 420 50

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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rate following a diagnosis of colorectal

cancer was 65% in 2006–2008.1

In both males and females, the overall

incidence rates of colorectal cancer have

continued to decrease since 1983–1987,

although the decrease was interrupted

between 1993–1997 and 1998–2002

(Figure 4.4.1). This pattern appeared for

all regions except in Atlantic Canada, where

male rates in the last 2 observed periods

increased slightly. From 2000 to 2007,

colorectal cancer rates in Canada decreased

significantly in both males and females by

0.8% per year (Figures 3.1 and 3.2).

Like most other cancers, the occurrence of

colorectal cancer is strongly related to age,

with 87% of cases in people 55 or older in

2003–2007. The ASIRs rose steeply with

age, from 3.1 per 100 000 in males aged

under 45 to 510.3 per 100 000 for those

aged 85 and over and, correspondingly,

from 2.9 to 394.9 per 100 000 in females

(Tables 4.4.3 and 4.4.4). The incidence

rates in males and females were almost

the same in those under 45 (Figure 4.4.2).

Above this age, the male-to-female inci-

dence rate ratio increased with age to 1.6:1

in the 65–74 age group and then decreased

to 1.3:1 in those aged 85 or older.

The predictions indicate that the incidence

rates of colorectal cancer for both males

and females will marginally decrease and

then stabilize in most regions of Canada

except Quebec, where rates will show a

relatively striking decrease (Figure 4.4.1).

Only male rates in the Atlantic region are

predicted to increase until 2013–2017,

followed by a levelling off. Internal ranking

of the ASIRs in geographical areas is

projected to be similar for both sexes, with

elevated rates in the Atlantic region, where

the highest rates will be in Newfoundland

and Labrador, and the lowest rates in

British Columbia. The long-term trends of

the rates are projected to approach con-

vergence everywhere except in the Atlantic

region.

The rates are expected to rise in younger

people (<55), displaying a downward

trend in the under 45 age group after

2018–2022 in males and 5 years later in

females. The rates will decrease in the

opposite ages (§55), showing a reverse

trend in 55–64 age range after 2018–2022

in men and 5 years sooner in women.

From 2003–2007 to 2028–2032, the ASIRs

of colorectal cancer for Canada are

expected to decrease by 6% in both sexes,

from 60.8 to 57.0 per 100 000 for males and

from 41.0 to 38.6 per 100 000 for females

(Tables 4.4.3 and 4.4.4). Because of pro-

jected Canada population growth and

aging, the annual number of new male

cases is predicted to increase by 87%, from

10 620 to 19 815, and the number of new

female cases, by 69%, from 9010 to 15 260

(Tables 4.4.1 and 4.4.2).

Comments
The decrease in colorectal cancer inci-

dence likely reflects changes in prevalence

of risk and protective factors and screen-

ing uptake. Lifestyle factors play a major

role in colorectal cancer etiology. These

risk factors include high consumption of

red and processed meat, alcohol, smoking,

obesity and physical inactivity.47,84,85

High intake of fruit and vegetables may

be protective.86,87 Since the early 1960s,

annual per capita red meat consumption

rates in Canada increased by 25% from

65 kg (carcass weight) in 1963 to 81 kg

in 1976, but has since dropped by 30%

to 56 kg in 2009.81 The proportion of

Canadians who were at least moderately

active increased from 39% in 1994/1995

to 52% in 2003, then stabilized in 2005.88

A decrease in smoking prevalence began

FIGURE 4.4.1
Age-standardized incidence rates (ASIRs) by region, colorectal cancer, 1983–2032
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TABLE 4.4.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), cancers of colon

and rectum, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 3.1 2.7 3.0 2.3 3.5 3.2 3.0 3.4 4.7 2.6 3.8 4.3

45–54 42.5 36.7 41.9 43.1 47.5 43.5 40.7 49.7 45.4 25.8 67.5 60.7

55–64 139.5 118.9 121.4 156.1 153.6 138.7 143.7 138.9 169.7 177.6 213.3 206.6

65–74 305.2 266.2 275.7 339.1 285.3 299.0 332.0 288.9 351.9 324.1 406.4 530.9

75–84 449.0 401.2 454.3 424.0 445.9 413.3 511.3 473.1 547.0 535.9 629.0 605.7

85+ 510.3 480.5 454.5 471.1 528.6 456.2 611.7 539.1 715.8 504.8 607.4 580.6

Total 60.8 53.5 56.8 62.8 61.6 58.7 66.0 61.8 73.7 66.4 84.7 91.1

2008–12 <45 3.3 3.0 3.0 3.7 3.5 3.4 2.8 3.1 4.8 2.8 4.1 4.1

45–54 39.9 35.2 39.5 39.4 45.7 40.0 36.8 47.5 47.9 27.4 59.7 58.9

55–64 136.1 108.8 120.8 141.9 145.8 139.7 136.4 144.5 157.7 132.9 222.5 223.2

65–74 295.0 263.0 273.0 355.4 298.5 284.0 319.7 289.0 342.5 362.6 424.7 574.2

75–84 452.3 397.1 460.2 462.1 460.6 420.4 512.2 488.4 550.6 556.4 655.2 673.5

85+ 497.4 464.6 494.3 480.7 512.2 440.3 589.4 521.5 727.2 592.3 633.8 903.9

Total 59.7 52.1 56.9 64.7 61.9 57.6 63.8 62.2 72.6 67.0 87.3 100.9

2013–17 <45 3.5 3.2 3.2 3.6 2.7 3.9 2.7 3.1 5.2 2.8 4.2 4.1

45–54 40.5 35.7 40.0 39.6 50.3 39.9 36.6 55.1 51.7 28.0 56.9 58.9

55–64 130.9 108.0 122.6 140.0 141.5 136.4 125.4 139.6 145.7 101.0 218.8 230.6

65–74 285.8 251.6 261.0 347.0 300.8 275.9 306.4 291.9 338.7 379.7 438.4 599.9

75–84 446.9 392.5 455.9 509.5 460.0 415.1 512.3 479.6 531.5 580.5 680.9 702.7

85+ 494.6 438.8 512.7 509.8 502.3 436.4 598.5 539.0 742.2 580.7 645.7 940.8

Total 58.6 51.1 56.4 65.9 61.6 56.9 62.0 62.7 71.4 66.2 88.7 104.7

2018–22 <45 3.8 3.5 3.5 3.5 2.7 4.4 2.7 3.0 5.3 2.8 4.2 4.1

45–54 41.8 38.6 41.3 48.3 47.9 41.5 37.4 54.3 55.7 28.5 57.4 58.9

55–64 127.4 109.7 123.7 134.7 147.6 131.0 119.3 149.1 146.1 105.2 198.6 235.7

65–74 279.6 240.0 257.1 332.5 291.3 279.5 294.0 297.4 317.3 306.3 452.1 617.5

75–84 434.3 391.0 440.7 544.1 457.3 399.2 501.7 469.7 536.1 643.4 702.5 722.7

85+ 487.0 425.0 519.7 524.5 509.8 432.1 597.5 550.2 688.7 579.1 670.8 966.0

Total 57.7 50.8 56.1 66.7 61.2 56.6 60.3 63.5 70.1 63.9 89.0 107.4

2023–27 <45 3.8 3.5 3.5 3.4 2.7 4.5 2.7 3.0 5.3 2.8 4.2 4.1

45–54 45.4 42.6 44.8 47.6 38.1 48.5 37.8 53.9 60.3 28.7 57.6 58.9

55–64 129.2 112.5 125.2 137.6 159.2 131.7 121.4 171.1 154.6 105.8 189.9 238.3

65–74 270.4 242.5 261.3 335.9 287.6 273.5 278.7 290.3 295.6 246.9 437.6 626.4

75–84 423.4 377.6 424.2 535.9 461.6 393.5 491.7 480.2 526.2 653.4 719.3 732.9

85+ 483.4 431.7 508.6 611.8 504.2 429.3 611.0 532.3 683.8 615.1 692.8 978.9

Total 57.2 51.2 56.2 67.7 61.0 56.8 59.2 65.1 69.5 60.6 88.1 108.7

2028–32 <45 3.8 3.5 3.5 3.4 2.7 4.5 2.6 3.0 5.3 2.8 4.2 4.1

45–54 49.1 46.4 48.8 46.8 38.1 55.4 38.7 53.5 60.5 28.9 57.8 58.9

55–64 132.7 120.5 128.7 162.3 153.5 136.5 124.7 170.1 163.4 106.5 190.5 240.9

65–74 265.4 245.7 263.2 321.2 297.6 266.7 270.5 315.9 299.2 253.7 402.4 635.5

75–84 414.9 364.4 420.8 518.3 445.0 399.6 475.4 489.1 493.5 518.1 738.5 743.2

85+ 464.0 427.9 489.1 621.8 503.3 406.0 588.6 530.5 694.7 694.5 711.4 991.9

Total 57.0 51.9 56.8 68.2 60.5 57.5 58.2 67.0 69.4 57.1 86.7 110.0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.4.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), cancers of colon

and rectum, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 2.9 2.7 2.4 2.5 4.0 3.1 2.8 2.6 4.2 4.2 3.9 4.6

45–54 33.1 31.4 32.1 33.7 33.9 32.7 33.0 29.9 38.3 38.8 48.7 62.3

55–64 88.0 74.8 77.2 94.3 89.0 87.4 92.8 90.5 99.0 101.4 137.8 128.0

65–74 185.9 167.1 177.4 193.5 171.0 184.0 193.3 168.4 226.7 214.0 263.7 248.8

75–84 311.9 283.0 284.7 296.5 320.0 299.8 339.7 314.4 393.7 348.3 390.4 394.0

85+ 394.9 346.2 364.1 368.6 380.5 368.4 472.1 396.1 463.0 493.3 360.6 482.6

Total 41.0 36.7 37.8 41.1 41.1 40.2 43.6 39.6 49.8 47.9 55.5 56.9

2008–12 <45 3.0 2.7 2.5 2.4 4.2 2.9 2.9 2.9 3.9 3.6 5.1 6.1

45–54 32.7 30.7 32.3 36.6 34.2 32.7 32.8 27.7 40.1 38.4 58.8 67.7

55–64 84.4 75.1 82.3 88.6 81.5 82.7 89.6 79.2 97.7 99.1 148.6 111.4

65–74 176.3 151.8 168.0 194.0 170.7 170.1 186.2 173.6 222.2 206.9 299.8 220.6

75–84 304.1 273.0 290.5 296.0 299.8 287.6 337.3 296.6 380.6 357.0 406.3 422.1

85+ 387.2 360.2 388.1 367.4 391.3 347.5 456.1 383.2 460.1 454.6 388.8 614.2

Total 39.8 35.4 38.1 40.8 40.0 38.1 42.7 38.2 48.9 46.7 61.6 57.5

2013–17 <45 3.1 2.9 2.5 2.4 4.2 2.9 2.8 2.8 3.8 3.7 5.7 6.0

45–54 34.0 31.2 32.7 35.0 38.8 33.7 33.7 28.4 42.1 39.9 67.4 66.5

55–64 81.7 74.7 87.6 92.7 85.7 80.3 84.0 76.3 95.4 95.9 147.0 109.6

65–74 169.4 143.5 163.9 183.7 163.0 161.3 182.4 160.4 217.1 198.9 328.6 217.6

75–84 296.4 268.6 295.9 313.8 281.8 275.3 329.0 293.5 374.5 347.9 436.6 417.2

85+ 379.5 338.3 384.6 381.1 383.2 339.5 451.2 359.9 492.0 445.5 426.0 607.4

Total 38.9 34.7 38.5 41.1 39.6 36.8 41.6 36.6 48.6 45.7 66.3 56.7

2018–22 <45 3.2 3.2 2.5 2.4 4.1 3.1 1.9 2.7 3.8 3.7 6.2 6.0

45–54 35.4 30.3 33.2 32.9 49.9 33.3 37.7 29.3 43.0 41.6 77.1 65.8

55–64 82.3 76.7 89.6 96.0 85.1 81.2 82.9 79.4 97.6 96.6 157.6 108.5

65–74 163.9 145.4 168.2 181.5 153.9 157.3 174.5 145.7 211.5 192.4 314.1 215.7

75–84 287.9 255.1 291.4 319.4 277.8 262.7 320.9 287.3 375.2 338.0 473.0 413.9

85+ 373.6 338.3 398.7 375.5 352.8 329.9 447.2 360.1 456.7 438.6 428.1 602.9

Total 38.4 34.6 39.0 41.1 39.6 36.2 40.5 35.7 48.2 45.1 68.9 56.2

2023–27 <45 3.4 3.1 2.5 2.4 4.1 3.6 1.9 2.6 3.8 4.0 6.4 6.0

45–54 35.7 34.5 33.1 32.8 49.7 31.6 34.9 28.8 42.9 41.9 79.8 65.4

55–64 85.9 79.4 90.3 92.9 95.5 85.3 84.3 83.2 102.2 100.9 166.0 107.9

65–74 161.0 146.0 176.9 189.4 163.5 157.0 164.2 145.4 208.6 189.1 301.3 214.7

75–84 280.3 247.2 285.0 304.1 266.4 255.9 313.4 271.9 369.1 329.0 488.8 412.3

85+ 366.4 335.3 399.8 416.4 341.1 321.2 429.5 363.3 472.5 430.1 450.6 600.7

Total 38.3 35.0 39.4 41.2 40.6 36.4 39.1 35.4 48.3 45.0 70.0 56.0

2028–32 <45 3.1 3.1 2.5 2.4 4.1 3.5 1.9 2.6 3.8 3.6 6.7 6.0

45–54 38.5 37.8 33.1 32.8 49.4 36.2 25.0 28.3 42.7 45.2 82.6 65.0

55–64 89.5 78.0 91.2 88.0 118.6 85.8 92.2 86.2 104.2 105.1 180.9 107.4

65–74 163.4 152.4 179.7 194.6 160.2 160.5 162.7 152.0 213.9 191.8 309.6 213.7

75–84 273.3 252.5 293.5 303.0 254.9 252.7 299.8 252.2 360.8 320.8 452.1 410.6

85+ 356.9 313.2 388.8 399.9 343.1 308.0 423.3 354.6 463.8 419.0 477.6 598.5

Total 38.6 35.5 39.9 41.0 41.9 36.9 38.1 35.3 48.4 45.3 71.3 55.8

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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FIGURE 4.4.2
Age-standardized incidence rates (ASIRs) for colorectal cancer by age group (– males, – females), Canada, 1983–2032
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in the mid-1960s in males and in the mid-

1980s in females in Canada.42,43 These

risk factor changes may partly account for

the decrease in incidence.

The use of hormone replacement therapy

(estrogen plus progesterone) by women

appears to reduce colorectal cancer risk;89

this may partially explain the lower

incidence in females than in males,

especially in those older than 55. In

addition, compared with males, females

in Canada have been engaging in heal-

thier eating patterns.90,91 This may also

contribute to the gender difference in

colorectal cancer risk. Known modifiable

risk factors and genetic factors explain

only a fraction of colorectal cancer

cases.36

The decrease in colorectal cancer inci-

dence rates may also result from the

introduction or increased use of screening

that allows the detection and removal of

adenomatous polyps.92,93 The screening

rates increased from 2005 to 2008 in most

provinces in Canada.94 In 2008, 32%

(range: 16%–46%) of Canadians aged 50

to 74 reported having either a fecal occult

blood test (FOBT) in the past 2 years or a

sigmoidoscopy/colonoscopy in the past 5

years.36,94 Uptake of screening in Canada

lags behind that in the US.36,95 As of 2010,

all provinces had announced or started

implementing organized colorectal cancer

screening programs. It should be noted

that these estimates may change with the

increased use of screening in the near

future, which may result in more color-

ectal cancer cases being diagnosed in the

early stages.

5. Liver cancer

In 2003–2007, liver cancer was responsi-

ble for 1.3% and 0.5% of all new cancer

cases in Canadian males and females,

respectively. During this period, the aver-

age annual number of new cases of liver

cancer was 1025 in males and 350 in

females (Tables 4.5.1 and 4.5.2). While

incidence rates for all cancers combined

and for most types of cancer are stable or

decreasing, liver cancer incidence rates

are rising significantly in both sexes.

Though rare in Canada, liver cancer is

the second fastest increasing cancer in

both males and females (after thyroid

cancer). Between 1998 and 2007, liver

cancer rates rose an average of 3.6% per

year in males and 2.4% per year in females

(Figures 3.1 and 3.2). Approximately 95%

of all liver cancer cases in the last observed

period occurred in people aged 45 or older

(Tables 4.5.1 and 4.5.2). The overall inci-

dence rate of liver cancer in males was 3.5

times higher than in females (Tables 4.5.3

and 4.5.4). The male-to-female ratio of the

rates ranged between 2.5:1 and 5.1:1 for all

age groups. Survival is poor, with a 5-year

relative survival rate of 20% in 2006–

2008.1

Figure 4.5.1 shows that the ASIRs of liver

cancer are predicted to increase and even-

tually plateau in both sexes in all regions

except in the Atlantic region for females,

where it will stay unchanged. Male inci-

dence rates in Ontario and Quebec are

expected to reach a peak after 20 years and

then decrease marginally. Female rates are

projected to peak in Quebec after 10 years

and in the Prairies and for Canada as a

whole 5 years later. The rates in Atlantic

Canada are predicted to be between 1.5 and

2.3 times lower than in the other regions for

both males and females from 2008–2012 to

2028–2032, a result of the increased diver-

gence in the rates over the observed

periods. British Columbia is projected to

experience the highest incidence rates

across the country.

Rates for Canadian men in the 45–54 age

group are predicted to have reached a

peak already and to decrease until 2028–

2032 (Figure 4.5.2). The gap in rates

between the sexes will widen over time

for those aged 55 or older, peaking in

2013–2017 and 2023–2027 for the 55–64

and 65–74 age groups, respectively.

From 2003–2007 to 2028–2032, the

Canadian ASIRs for liver cancer are pro-

jected to increase by 43% in males, from 5.7

to 8.2 per 100 000, and by 15% in females,

from 1.6 to 1.9 per 100 000 (Tables 4.5.3

and 4.5.4). The annual number of new

cases in males is projected to increase by

178%, from 1025 to 2845, and the number

of new cases in females is projected to

increase by 117%, from 350 to 760

(Tables 4.5.1 and 4.5.2).

Comments
Chronic infection with HBV or hepatitis C

virus (HCV) is the primary risk factor for

the development of most liver cancers

worldwide.47,86,96,97 A recent report from

the Mayo Clinic based on a US cohort

suggests the main cause of the increase in

liver cancer has been the rise in chronic

HCV infection.97 HCV is much more com-

mon than HBV in Canada, with incidence

rates in 2000 of 61.0 and 3.2 per 100 000

people, respectively.98 The incidence rates

of HCV for both Canadian males and

females increased sharply beginning in

1992, the start of widespread testing for

HCV, reached their peaks in 1995, and have

since decreased but remained high.98,99

Given a latency period of approximately

20 years between the time of infection with

HCV and the onset of liver cancer,100,101

HCV is likely responsible for a substantial

proportion of the observed and projected

increases in liver cancer incidence. The

higher rates of liver cancer in British

Columbia may be in part explained by the

higher HCV rates in this province.99

Although HCV is the leading risk factor for

liver cancer in Western countries—espe-

cially in Canada—HBV is implicated in over

two-thirds of liver cancers in the developing

countries.86 HBV infection accounts for 23%

of all hepatocellular carcinoma in developed

countries.1 HBV vaccination in early child-

hood greatly reduces the likelihood of

hepatitis B.76 Currently, all provinces and

territories have a childhood hepatitis B

immunization program.102,103 The ongoing

increasing trends of liver cancer incidence in

Canada, especially in British Columbia, are

possibly linked to the increasing immigration

from endemic areas of HBV.75-78,104 The

number of immigrants in Canada reached

6.2 million, or 20% of the total population, in

2006, with Asia and the Middle East

accounting for 41% of the immigrant popu-

lation.105,106 In British Columbia, the propor-

tion of immigrants was 27% of the total

provincial population in 2006, with 54% of

the immigrant population coming from Asia

and the Middle East, and 28% from Eastern

Asia, mainly China. East Asia is one of the

areas with high HBV prevalence.76-78

Significantly higher incidence rates of liver

cancer have been found in immigrants from

South-East Asia and North-East Asia.104
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TABLE 4.5.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), liver cancer, males, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 50 10 5 0 0 20 10 0 0 0 0 0

45–54 175 30 25 0 5 75 30 0 5 0 0 0

55–64 265 40 25 5 10 100 70 5 5 0 0 0

65–74 285 45 25 5 10 105 85 5 5 0 5 0

75–84 210 30 15 5 5 75 65 5 5 0 0 0

85+ 40 5 5 0 5 10 15 0 0 0 0 0

Total 1025 160 95 20 30 390 280 15 20 5 10 0

2008–12 <45 50 10 5 0 0 25 10 0 0 0 0 0

45–54 180 35 20 0 5 80 35 0 5 0 0 0

55–64 425 65 50 5 10 165 105 5 5 0 5 0

65–74 375 55 30 5 15 145 110 5 10 0 5 0

75–84 265 40 25 5 10 90 85 5 5 0 0 0

85+ 70 10 10 0 5 20 25 0 0 0 0 0

Total 1370 210 140 20 45 520 370 20 25 5 10 0

2013–17 <45 50 10 5 0 0 25 10 0 0 0 0 0

45–54 180 35 25 0 5 80 35 0 5 0 0 0

55–64 535 80 60 5 15 220 120 5 5 0 5 0

65–74 575 85 50 10 20 215 160 5 15 0 5 0

75–84 320 45 30 5 10 110 105 5 5 0 5 0

85+ 100 15 10 0 5 30 30 0 0 0 0 0

Total 1760 270 185 25 55 680 460 20 30 5 15 0

2018–22 <45 50 10 5 0 0 30 10 0 0 0 0 0

45–54 160 30 30 0 5 70 30 0 0 0 0 0

55–64 555 85 55 5 20 235 130 5 10 0 5 0

65–74 855 125 90 10 25 325 210 10 15 5 10 0

75–84 410 60 35 5 15 145 125 10 10 0 5 0

85+ 130 20 15 0 5 40 45 0 0 0 0 0

Total 2165 330 230 30 70 845 550 25 40 10 20 0

2023–27 <45 50 10 5 0 0 25 10 0 0 0 0 0

45–54 150 30 30 0 5 65 25 0 0 0 0 0

55–64 530 80 60 5 20 225 115 5 10 0 5 0

65–74 1025 150 100 10 30 410 240 10 20 5 10 0

75–84 620 95 55 5 15 210 180 10 15 0 5 0

85+ 155 20 20 5 5 50 50 0 0 0 0 0

Total 2530 390 270 30 80 990 620 25 45 10 20 0

2028–32 <45 50 10 5 0 0 25 10 0 0 0 0 0

45–54 140 35 35 0 5 65 25 0 0 0 0 0

55–64 475 75 60 5 20 200 105 5 5 0 5 0

65–74 1065 155 95 10 35 435 245 10 20 5 10 0

75–84 905 140 95 10 20 315 230 10 20 5 10 0

85+ 210 30 20 5 10 65 65 5 5 0 0 0

Total 2845 450 310 35 90 1110 675 30 50 10 25 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.5.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), liver cancer, females, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 20 5 0 0 0 10 5 0 0 0 0 0

45–54 35 5 5 0 0 15 5 0 0 0 0 0

55–64 55 10 5 0 0 20 15 0 0 0 0 0

65–74 90 15 5 0 5 30 30 0 0 0 0 0

75–84 110 15 10 0 5 35 35 0 0 0 0 0

85+ 40 5 5 0 0 5 15 0 0 0 0 0

Total 350 55 35 5 15 120 105 5 10 0 5 0

2008–12 <45 25 0 0 0 0 10 5 0 0 0 0 0

45–54 40 5 5 0 0 20 10 0 0 0 0 0

55–64 75 15 10 0 5 25 20 0 0 0 0 0

65–74 105 15 10 0 5 40 30 0 0 0 0 0

75–84 130 15 15 5 5 45 40 0 0 0 0 0

85+ 60 10 10 0 5 15 20 0 0 0 0 0

Total 435 65 45 10 15 150 125 5 5 0 5 0

2013–17 <45 25 5 0 0 0 10 5 0 0 0 0 0

45–54 30 5 5 0 0 20 10 0 0 0 0 0

55–64 95 20 10 0 5 40 20 0 0 0 0 0

65–74 135 20 10 0 5 50 40 0 0 0 0 0

75–84 145 20 15 5 5 50 50 0 0 0 0 0

85+ 80 10 10 0 5 20 30 0 0 0 0 0

Total 520 80 55 10 20 185 150 5 10 0 5 0

2018–22 <45 30 5 0 0 0 10 5 0 0 0 0 0

45–54 25 5 5 0 0 15 10 0 0 0 0 0

55–64 110 25 10 0 5 50 25 0 0 0 0 0

65–74 175 30 15 5 5 65 45 0 0 0 0 0

75–84 165 20 20 5 5 55 55 0 0 0 0 0

85+ 100 15 15 0 5 25 35 0 0 0 0 0

Total 605 100 65 10 20 220 170 10 10 0 5 0

2023–27 <45 30 5 5 0 0 15 5 0 0 0 0 0

45–54 25 5 5 0 0 10 10 0 0 0 0 0

55–64 90 25 10 0 5 45 25 0 0 0 0 0

65–74 215 35 20 5 5 90 45 5 0 0 0 0

75–84 210 30 25 5 5 65 60 5 5 0 0 0

85+ 110 15 15 0 5 25 40 0 0 0 0 0

Total 680 115 80 10 25 250 185 10 10 0 5 0

2028–32 <45 30 5 5 0 0 15 5 0 0 0 0 0

45–54 30 10 5 0 0 15 10 0 0 0 0 0

55–64 70 25 10 0 5 35 20 0 0 0 0 0

65–74 235 40 25 5 5 105 50 5 0 0 0 0

75–84 265 40 35 5 10 85 70 5 5 0 5 0

85+ 125 15 20 0 5 30 40 0 0 0 0 0

Total 760 130 95 10 25 285 195 10 10 0 5 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.5.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), liver cancer,

males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.5 0.6 0.3 0.5 0.3 0.5 0.5 0.2 0.1 1.0 0.2 0.0

45–54 7.1 9.7 8.8 2.4 5.1 8.3 5.2 1.9 4.5 3.6 3.8 2.6

55–64 15.3 16.1 16.6 10.9 13.8 15.8 16.2 10.3 12.5 4.3 6.5 10.9

65–74 26.5 28.2 25.9 14.7 22.3 25.6 32.4 15.9 17.4 19.4 18.0 10.9

75–84 33.7 35.9 32.1 16.9 31.3 30.4 44.9 25.0 22.6 36.8 16.7 0.0

85+ 27.3 21.5 38.6 16.0 38.9 20.9 43.1 14.6 18.6 26.6 8.9 0.0

Total 5.7 6.3 5.9 3.3 5.0 5.7 6.5 3.3 3.8 4.3 3.0 2.0

2008–12 <45 0.5 0.6 0.4 0.5 0.4 0.6 0.5 0.2 0.2 0.4 0.3 0.4

45–54 6.6 9.1 7.2 2.8 5.8 7.4 5.2 2.1 3.4 5.1 3.4 2.2

55–64 20.5 22.3 24.4 9.1 15.4 21.4 20.6 8.4 10.6 15.8 10.7 5.2

65–74 30.4 30.1 30.2 16.4 32.4 31.2 35.2 17.5 21.7 23.4 15.9 11.7

75–84 37.9 40.7 42.3 20.4 33.9 32.7 50.1 28.5 29.1 29.2 19.9 25.8

85+ 34.0 32.4 49.3 22.6 41.0 27.0 50.8 22.4 10.9 26.2 17.8 48.3

Total 6.6 7.2 7.2 3.5 6.1 6.6 7.4 3.5 4.0 5.1 3.5 3.2

2013–17 <45 0.5 0.7 0.4 0.5 0.4 0.7 0.5 0.2 0.2 0.4 0.3 0.4

45–54 6.4 9.0 8.6 2.8 5.8 7.0 5.3 2.2 3.4 5.0 3.4 2.0

55–64 22.7 24.6 24.9 9.5 17.9 25.1 21.6 7.3 10.5 17.5 11.9 4.7

65–74 36.8 37.7 37.1 17.4 36.8 36.8 41.3 17.9 27.6 28.4 19.3 10.7

75–84 41.6 41.5 47.2 21.5 38.6 37.1 54.9 31.2 29.3 32.1 21.8 23.6

85+ 36.8 35.9 48.3 23.8 46.3 28.7 52.1 22.3 16.3 28.3 19.3 44.0

Total 7.4 8.0 8.0 3.6 6.8 7.5 8.1 3.6 4.5 5.7 3.9 2.9

2018–22 <45 0.5 0.7 0.4 0.5 0.4 0.7 0.5 0.2 0.2 0.4 0.2 0.3

45–54 6.3 8.8 9.7 2.8 5.8 6.8 5.3 2.2 3.4 4.8 3.3 1.8

55–64 21.4 23.2 21.0 9.7 19.8 23.5 21.0 7.4 10.4 16.5 11.2 4.3

65–74 45.3 46.5 49.1 18.0 40.1 46.0 46.5 16.5 27.3 34.9 23.7 9.7

75–84 44.1 43.9 45.1 22.3 41.9 40.6 54.6 32.7 37.6 34.0 23.1 21.5

85+ 41.7 40.7 58.7 24.7 50.2 31.2 60.6 22.9 20.5 32.2 21.9 40.3

Total 7.9 8.6 8.7 3.7 7.4 8.1 8.5 3.5 4.8 6.1 4.2 2.7

2023–27 <45 0.4 0.7 0.4 0.5 0.4 0.6 0.5 0.2 0.2 0.3 0.2 0.3

45–54 5.7 9.0 10.3 2.8 5.8 6.6 4.2 2.2 3.4 4.4 3.0 1.7

55–64 20.3 22.1 22.1 9.9 20.7 21.5 20.0 7.4 10.4 15.6 10.6 4.0

65–74 46.8 48.1 44.5 18.4 41.8 49.2 46.4 14.5 27.2 36.0 24.5 8.8

75–84 51.8 53.0 52.2 22.7 43.7 46.3 61.3 33.0 44.2 39.9 27.1 19.6

85+ 42.7 37.1 55.8 25.1 52.3 34.4 59.8 26.5 18.2 32.9 22.4 36.8

Total 8.2 8.9 8.7 3.8 7.6 8.3 8.5 3.5 5.0 6.3 4.3 2.4

2028–32 <45 0.4 0.7 0.4 0.5 0.4 0.6 0.5 0.2 0.2 0.3 0.2 0.3

45–54 5.2 9.1 10.9 2.8 5.8 6.2 4.0 2.2 3.4 4.0 2.7 1.6

55–64 19.5 21.3 23.2 10.0 21.7 20.4 19.6 7.5 10.4 15.0 10.2 3.6

65–74 43.7 45.3 37.5 18.7 43.6 45.4 43.4 14.5 27.1 33.7 22.9 8.0

75–84 61.4 63.2 64.6 23.1 45.5 56.5 66.0 30.6 44.0 47.3 32.2 17.8

85+ 44.9 42.3 50.0 25.6 54.4 36.5 57.5 25.1 30.0 34.6 23.6 33.5

Total 8.2 9.1 8.8 3.9 7.9 8.3 8.3 3.4 5.1 6.3 4.3 2.2

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.5.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), liver cancer,

females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.2 0.3 0.2 0.2 0.1 0.2 0.2 0.1 0.4 0.0 0.3 0.0

45–54 1.4 2.0 1.3 0.3 1.7 1.6 1.0 0.3 0.5 2.0 0.9 0.0

55–64 3.2 3.9 4.4 0.8 2.7 3.2 3.2 1.7 2.6 2.1 0.5 8.9

65–74 7.7 9.1 7.6 6.1 7.4 7.0 9.1 6.2 5.2 3.4 5.0 0.0

75–84 12.5 12.7 15.1 6.5 17.1 10.8 16.7 3.1 7.5 0.0 4.8 0.0

85+ 11.0 13.3 18.2 10.2 10.0 4.9 17.9 10.5 6.4 10.7 7.8 0.0

Total 1.6 1.9 1.9 1.0 1.7 1.5 1.9 0.9 1.3 0.7 0.9 0.8

2008–12 <45 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.1 0.3 0.1 0.1 0.1

45–54 1.4 1.8 1.2 0.8 1.1 1.8 1.2 0.8 0.6 0.6 0.8 0.6

55–64 3.6 5.2 4.0 2.1 3.8 3.3 3.6 2.0 1.6 1.6 2.0 1.6

65–74 7.8 8.5 7.8 4.6 9.4 7.4 9.4 4.3 3.5 3.5 4.4 3.5

75–84 14.4 14.4 17.3 8.6 13.8 12.7 18.2 8.0 7.0 6.4 8.2 6.5

85+ 13.7 15.0 25.7 8.1 16.7 8.0 20.8 7.6 9.3 6.1 7.8 6.1

Total 1.8 2.0 2.0 1.1 1.8 1.7 2.1 1.0 1.0 0.8 1.0 0.8

2013–17 <45 0.3 0.2 0.2 0.2 0.1 0.3 0.2 0.1 0.3 0.1 0.1 0.1

45–54 1.2 1.9 1.2 0.7 1.1 1.6 1.3 0.6 0.6 0.5 0.7 0.5

55–64 4.0 6.0 4.0 2.4 4.0 4.4 3.5 2.2 1.5 1.8 2.3 1.8

65–74 8.1 9.1 8.3 4.8 7.6 7.5 9.3 4.5 3.4 3.6 4.6 3.6

75–84 15.1 14.6 18.7 8.9 19.3 12.9 19.6 8.4 6.6 6.7 8.6 6.8

85+ 16.1 15.6 27.0 9.6 16.7 10.6 23.4 8.9 8.8 7.2 9.1 7.2

Total 1.9 2.2 2.1 1.1 1.9 1.8 2.2 1.1 1.0 0.8 1.1 0.9

2018–22 <45 0.3 0.2 0.2 0.2 0.1 0.3 0.2 0.2 0.4 0.1 0.2 0.1

45–54 1.0 2.0 1.2 0.6 1.1 1.3 1.4 0.5 0.6 0.4 0.5 0.4

55–64 4.2 6.3 4.0 2.5 4.1 4.9 3.9 2.3 1.5 1.8 2.4 1.9

65–74 8.6 10.4 8.6 5.1 7.9 8.1 9.2 4.7 3.2 3.8 4.9 3.8

75–84 14.6 13.6 19.8 8.7 18.5 12.7 18.4 8.1 6.3 6.5 8.3 6.5

85+ 18.1 19.3 27.8 10.7 16.9 11.4 24.6 10.0 8.3 8.1 10.2 8.1

Total 1.9 2.3 2.2 1.2 1.9 1.9 2.1 1.1 1.0 0.9 1.1 0.9

2023–27 <45 0.3 0.2 0.2 0.2 0.1 0.3 0.2 0.2 0.4 0.1 0.2 0.1

45–54 1.0 2.0 1.2 0.6 1.1 1.2 1.5 0.6 0.6 0.4 0.6 0.4

55–64 3.5 6.5 4.0 2.1 4.1 4.2 4.1 1.9 1.5 1.6 2.0 1.6

65–74 9.2 11.2 8.8 5.5 8.1 9.9 8.5 5.1 3.1 4.1 5.2 4.1

75–84 14.8 14.1 20.4 8.8 15.1 12.2 17.5 8.2 5.9 6.6 8.4 6.6

85+ 17.2 16.3 28.6 10.2 26.5 10.7 24.5 9.5 7.8 7.7 9.8 7.7

Total 1.9 2.4 2.2 1.1 1.9 1.9 2.1 1.1 1.0 0.9 1.1 0.9

2028–32 <45 0.3 0.2 0.2 0.2 0.1 0.3 0.2 0.2 0.5 0.1 0.2 0.1

45–54 1.0 2.1 1.2 0.6 1.1 1.3 1.5 0.6 0.6 0.4 0.6 0.5

55–64 2.9 6.7 4.0 1.7 4.2 3.5 4.3 1.6 1.5 1.3 1.7 1.3

65–74 9.2 11.5 9.0 5.4 8.3 10.3 8.9 5.1 3.0 4.1 5.2 4.1

75–84 15.2 15.6 21.0 9.0 15.4 13.1 16.3 8.4 5.6 6.8 8.6 6.8

85+ 16.5 15.8 29.4 9.8 17.2 10.4 20.6 9.1 7.4 7.3 9.3 7.4

Total 1.9 2.4 2.3 1.1 1.9 1.9 2.1 1.0 1.0 0.8 1.1 0.8

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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Other risk factors include increased rates

of alcohol abuse, which increases the risk

of liver cirrhosis and therefore the risk of

liver cancer, tobacco smoking, diabetes,

obesity and non-alcoholic fatty liver dis-

ease.86,107-109 Recent Canadian data sug-

gest that the prevalence rates of obesity

have nearly doubled in adults from 1978/

79 to 2012.51,72,73 This increase may have

contributed to the increased incidence

trends of liver cancer.51,72,73,110

6. Pancreas cancer

Cancer of the pancreas is the second most

common digestive system cancer after

colorectal cancer. One in 71 males and 1

in 69 females can expect to be diagnosed

with pancreas cancer in their lifetime, and

1 in 72 males and 1 in 71 females can

expect to die from it.1 The average annual

number of new cases in 2003–2007 was

1810 in males and 1900 in females

(Tables 4.6.1 and 4.6.2), approximately

2.2% and 2.6% of all male and female

cancer cases, respectively. Pancreas can-

cer is the fourth leading cause of cancer

death in Canada and has the lowest 5-year

relative survival rate, at just 8% in 2006–

2008.1 This poor prognosis results from

80% of the cancers being diagnosed at a

late stage.111

Between 2003 and 2007, the incidence rates

of pancreas cancer increased steadily with

age, to 97.1 per 100 000 in males aged 85 or

older and 97.8 per 100 000 in females of the

same age (Tables 4.6.3 and 4.6.4). Overall,

males were 21% more likely to be diagnosed

than were females (ASIR of 10.3 and 8.5,

respectively). The disease was rarely seen

before age 45, with only 3% and 2% of all

male and female pancreas cancer cases

diagnosed in that age group, respectively

(Tables 4.6.1 and 4.6.2). Approximately

64% of the new pancreas cancers in males

occurred in those aged 65 or older; the

corresponding percentage for females was

75%. Figure 4.6.2 shows the ASIRs decreas-

ing and then stabilizing over time for both

sexes. The male-to-female ratio of ASIRs

decreased over time also, becoming stable or

uniform in the last observation period

(2003–2007) in each age group.

Figure 4.6.1 shows that the downward

trend in overall male ASIRs had levelled

off in the last 2 observation periods, while

the rates in females had changed little

throughout the entire observation period.

During 1998–2007, ASIRs remained rela-

tively constant, although they decreased

non-significantly in males by 0.3% per year

and increased non-significantly by 0.4%

per year in females (Figures 3.1 and 3.2).

The projections of male pancreas cancer

incidence show stability in the predicted

rates for Canada and its regions except

in Quebec and the Atlantic region

(Figure 4.6.1). The male rates in Quebec

are expected to decrease by 10%, from

12.2 per 100 000 in 2003–2007 to 10.9 per

100 000 in 2028–2032, whereas incidence

rates in the Atlantic region will rise by

16%, from 10.9 to 12.7 per 100 000 over

the same period. For females, the analysis

shows predicted stability in the Canadian

and regional rates. The Atlantic region,

which used to have relatively low inci-

dence, is predicted to experience the

highest rates, while Ontario will continue

to have the lowest incidence in males. For

females, Quebec and Ontario will remain

in their respective highest and lowest

ranking in the rates.

The overall age-specific incidence rates in

Canada are expected to stabilize in each

age group (Figure 4.6.2). The difference in

FIGURE 4.5.1
Age-standardized incidence rates (ASIRs) by region, liver cancer, 1983–2032

10
Males

5

6

7

8

9

0

1

2

3

4

5

A
SI

R
 (

p
er

 1
0

0
 0

0
0

)

0
1983–87 1988–92 1993–97 1998–02 2003–07 2008–12 2013–17 2018–22 2023–27 2028–32

Period

3
Females

1.5

2

2.5

0

0.5

1

1983–87 1988–92 1993–97 1998–02 2003–07 2008–12 2013–17 2018–22 2023–27 2028–32

A
SI

R
 (

p
er

 1
0

0
 0

0
0

)

BC Prairies Ontario Quebec Atlantic Canada

Period

Vol 35, Supplement 1, Spring 2015 $63 Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



FIGURE 4.5.2
Age-standardized incidence rates (ASIRs) for liver cancer by age group (– males, – females), Canada, 1983–2032
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TABLE 4.6.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), pancreas cancer, males,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 50 5 5 5 5 20 10 0 0 0 0 0

45–54 195 25 20 5 5 65 60 5 5 0 5 0

55–64 415 55 35 10 15 145 120 15 15 0 5 0

65–74 540 70 50 15 20 185 155 20 15 5 5 0

75–84 465 65 40 15 20 155 135 15 15 0 5 0

85+ 150 25 20 5 5 40 35 5 5 0 0 0

Total 1810 245 165 60 70 610 520 60 60 10 20 5

2008–12 <45 60 5 5 0 0 20 10 0 0 0 0 0

45–54 210 25 20 5 5 70 60 5 10 0 0 0

55–64 495 65 45 15 15 175 135 15 15 5 5 0

65–74 615 75 50 20 25 205 175 25 20 5 10 0

75–84 520 75 45 15 20 165 150 20 15 5 5 0

85+ 205 30 25 10 10 60 55 10 5 0 0 0

Total 2100 280 190 65 75 700 590 70 70 10 25 5

2013–17 <45 60 5 5 0 0 20 10 0 0 0 0 0

45–54 215 20 20 5 5 75 55 5 10 0 0 0

55–64 575 80 50 15 15 200 160 15 15 5 10 0

65–74 755 95 65 20 30 255 210 35 25 5 15 0

75–84 570 80 50 15 20 185 160 25 20 5 5 0

85+ 255 40 30 10 10 75 70 10 10 0 0 0

Total 2430 320 220 70 80 805 660 85 75 10 35 5

2018–22 <45 60 5 5 0 0 20 10 0 0 0 0 0

45–54 235 20 20 5 5 75 50 5 5 0 0 0

55–64 625 85 55 20 15 215 165 15 15 5 10 0

65–74 915 125 85 25 30 310 245 35 25 5 20 0

75–84 675 90 55 20 25 220 190 30 20 5 10 0

85+ 295 45 35 10 10 90 80 15 10 0 0 0

Total 2805 370 255 80 90 935 735 100 80 15 40 5

2023–27 <45 65 5 5 0 0 20 10 0 0 0 0 0

45–54 245 20 20 5 5 70 50 5 5 0 0 0

55–64 640 80 55 20 15 230 150 15 15 5 10 0

65–74 1065 150 100 30 35 360 285 35 25 5 20 0

75–84 855 120 75 25 30 285 230 45 25 5 15 0

85+ 340 50 40 10 10 110 90 15 10 0 0 0

Total 3210 425 295 90 100 1070 815 110 85 15 45 5

2028–32 <45 65 5 5 0 0 20 10 0 0 0 0 0

45–54 245 20 20 5 5 70 50 5 5 0 0 0

55–64 675 75 55 15 15 235 135 15 15 5 10 0

65–74 1170 160 105 35 35 395 300 35 30 5 25 0

75–84 1055 160 105 30 35 350 275 45 25 5 15 0

85+ 430 65 50 10 15 135 110 20 10 0 5 0

Total 3635 485 340 105 110 1210 885 120 90 20 50 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.6.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), pancreas cancer, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 45 5 5 0 0 20 15 0 0 0 0 0

45–54 140 15 15 5 5 50 45 0 5 0 0 0

55–64 290 45 25 10 10 95 80 10 10 0 5 0

65–74 465 60 45 15 15 155 140 15 15 0 5 0

75–84 625 85 50 25 20 215 180 20 25 5 0 0

85+ 335 45 30 15 15 105 100 15 15 0 0 0

Total 1900 250 170 70 70 640 555 55 65 10 10 0

2008–12 <45 50 5 5 0 0 20 15 0 0 0 0 0

45–54 150 15 15 5 5 55 50 5 5 0 0 0

55–64 355 50 35 15 10 120 100 10 10 0 5 0

65–74 530 75 50 15 15 175 155 15 20 0 5 0

75–84 630 85 55 25 20 210 190 20 20 5 5 0

85+ 425 65 40 15 20 135 120 15 15 0 0 0

Total 2140 290 200 75 70 715 635 65 70 10 15 5

2013–17 <45 60 5 5 0 0 30 15 0 0 0 0 0

45–54 150 10 15 5 5 50 50 5 5 0 0 0

55–64 410 55 50 20 10 135 110 10 15 0 5 0

65–74 655 95 60 15 20 220 195 20 20 5 10 0

75–84 660 90 60 20 20 220 200 20 20 5 5 0

85+ 490 75 50 20 15 155 145 15 15 0 0 0

Total 2425 330 240 85 75 810 715 70 80 10 20 5

2018–22 <45 65 5 5 0 0 30 20 0 0 0 0 0

45–54 160 10 15 5 5 60 50 5 5 0 0 0

55–64 455 55 55 20 15 155 125 15 10 0 5 0

65–74 800 115 85 25 25 270 220 25 25 5 10 0

75–84 770 115 70 25 25 245 225 25 25 5 5 0

85+ 535 80 55 15 20 170 160 20 15 0 5 0

Total 2785 380 285 90 90 930 800 80 85 10 25 5

2023–27 <45 65 5 5 0 0 30 20 0 0 0 0 0

45–54 190 10 15 5 5 80 50 0 5 0 0 0

55–64 455 45 55 20 10 150 125 10 10 0 5 0

65–74 940 135 110 35 30 315 240 25 25 5 15 0

75–84 985 155 90 25 30 315 280 30 30 5 10 0

85+ 600 95 65 20 20 185 170 20 20 5 5 0

Total 3230 440 340 105 100 1075 880 90 90 15 35 5

2028–32 <45 70 5 5 0 0 35 20 0 0 0 0 0

45–54 205 10 20 5 5 85 55 0 5 0 0 0

55–64 475 40 50 20 10 175 120 10 10 0 5 0

65–74 1045 130 120 40 30 355 265 30 25 5 15 0

75–84 1215 190 125 40 40 390 315 40 40 5 15 0

85+ 725 120 75 20 25 215 205 25 25 5 5 0

Total 3730 500 400 120 115 1250 975 105 100 15 40 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.6.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), pancreas

cancer, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.5 0.3 0.4 0.9 0.7 0.4 0.5 0.8 0.5 0.4 0.4 0.6

45–54 7.7 7.4 7.0 6.0 5.7 7.2 9.6 6.4 8.7 11.2 8.4 7.6

55–64 24.5 23.8 23.2 23.9 23.7 22.6 27.7 30.3 27.3 26.7 17.5 20.0

65–74 50.1 44.3 53.4 48.1 54.1 45.1 58.4 76.3 49.0 73.7 28.8 34.4

75–84 74.7 73.6 76.3 72.1 83.5 64.1 92.4 90.8 78.5 74.0 33.5 57.5

85+ 97.1 100.1 136.0 95.8 102.9 73.6 115.3 136.0 137.9 26.6 17.9 0.0

Total 10.3 9.7 10.8 10.2 10.9 9.1 12.2 13.7 11.2 11.7 6.0 7.3

2008–12 <45 0.5 0.3 0.4 0.7 0.6 0.5 0.5 0.7 0.4 0.6 0.4 0.4

45–54 7.6 6.9 6.2 7.4 6.0 6.4 9.2 6.7 9.9 8.6 5.4 6.5

55–64 24.1 23.2 23.5 23.4 19.6 22.7 26.9 28.9 22.8 27.5 17.8 20.6

65–74 49.5 43.5 46.7 48.3 57.6 44.5 56.4 79.2 49.0 56.5 50.6 37.9

75–84 74.6 71.2 78.3 73.7 80.4 62.2 89.7 113.3 84.0 85.1 35.3 48.4

85+ 96.7 95.8 134.7 91.9 90.9 76.4 114.3 144.5 116.6 110.4 18.4 46.7

Total 10.3 9.5 10.3 10.1 10.5 9.0 11.9 14.6 10.8 11.8 7.3 7.5

2013–17 <45 0.6 0.3 0.4 0.7 0.6 0.4 0.5 0.7 0.4 0.7 0.4 0.4

45–54 7.8 5.9 6.4 7.5 5.9 6.8 8.4 7.0 10.1 8.9 5.4 6.4

55–64 24.4 24.6 21.8 23.7 18.0 22.5 27.8 23.4 19.2 27.9 20.4 20.2

65–74 48.6 43.1 46.8 51.2 53.3 43.7 53.8 83.6 49.9 55.5 58.7 37.1

75–84 73.8 68.4 73.3 72.2 82.4 62.9 86.4 128.2 74.3 84.2 44.3 47.7

85+ 94.7 94.8 124.8 79.8 98.8 72.5 113.6 154.8 113.1 108.0 26.6 46.0

Total 10.3 9.3 9.9 10.2 10.2 8.9 11.6 15.1 10.2 11.7 8.5 7.4

2018–22 <45 0.6 0.3 0.4 0.7 0.6 0.4 0.5 0.7 0.4 0.6 0.4 0.3

45–54 9.1 5.8 6.3 7.5 5.7 7.3 8.4 7.2 10.2 10.4 5.4 6.3

55–64 24.1 23.5 20.1 26.9 18.3 21.3 27.2 24.3 22.9 27.4 22.2 19.7

65–74 48.4 45.0 47.6 47.8 46.5 43.8 53.4 75.2 41.6 55.2 57.6 36.3

75–84 72.8 67.6 68.9 74.2 84.3 63.0 83.0 134.1 71.7 83.1 59.5 46.7

85+ 93.9 92.9 129.3 88.5 92.9 72.5 107.5 185.2 102.8 107.1 34.8 45.4

Total 10.3 9.3 9.7 10.4 9.7 8.9 11.3 15.2 9.8 11.7 9.2 7.2

2023–27 <45 0.6 0.3 0.4 0.7 0.6 0.4 0.5 0.7 0.4 0.6 0.4 0.3

45–54 9.5 5.7 6.2 7.5 5.7 6.8 8.4 7.3 10.2 10.8 5.4 6.2

55–64 24.7 21.4 20.9 26.9 18.1 22.4 25.4 24.7 23.0 28.2 23.2 19.4

65–74 48.8 47.9 44.5 49.4 44.1 43.4 55.3 63.7 39.1 55.7 59.7 35.5

75–84 71.3 68.0 70.0 77.3 78.0 62.1 79.6 137.1 72.1 81.3 60.9 45.7

85+ 92.3 90.0 115.2 80.0 101.8 74.1 105.3 193.0 89.2 105.3 39.1 44.5

Total 10.3 9.3 9.5 10.5 9.4 8.9 11.1 14.6 9.5 11.8 9.5 7.1

2028–32 <45 0.6 0.3 0.4 0.7 0.6 0.4 0.5 0.7 0.4 0.6 0.4 0.3

45–54 8.9 5.6 6.1 7.5 5.6 6.8 8.4 7.4 10.3 10.2 5.4 6.1

55–64 27.8 21.2 20.7 27.0 18.0 23.7 25.5 25.2 23.0 31.7 24.2 19.1

65–74 47.8 45.8 42.5 54.4 44.9 41.5 53.6 64.7 43.8 54.6 61.8 34.8

75–84 71.0 71.8 71.5 71.5 69.2 62.6 79.5 118.5 59.1 81.1 58.8 44.6

85+ 91.2 91.6 115.0 88.8 100.7 73.6 100.0 197.1 92.6 104.1 55.0 43.5

Total 10.5 9.3 9.4 10.8 9.1 8.9 10.9 14.1 9.4 12.0 9.8 6.9

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.6.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), pancreas

cancer, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.4 0.2 0.3 0.3 0.2 0.4 0.5 0.6 0.5 0.4 0.5 1.2

45–54 5.6 4.7 6.5 4.9 5.7 5.3 6.9 3.9 5.4 3.5 3.5 5.8

55–64 16.5 18.2 17.1 18.1 17.7 14.6 17.8 18.0 20.0 20.9 10.6 0.0

65–74 38.8 37.5 45.0 41.3 40.1 33.9 45.8 44.0 37.0 22.0 15.3 40.7

75–84 71.2 71.5 75.7 82.5 55.4 62.9 83.7 84.5 84.7 71.5 15.1 60.8

85+ 97.8 95.7 113.8 86.7 86.1 82.7 120.7 142.5 100.6 118.0 15.7 0.0

Total 8.5 8.3 9.3 9.0 7.9 7.5 10.0 9.9 9.2 7.7 3.4 6.4

2008–12 <45 0.5 0.2 0.3 0.4 0.3 0.5 0.7 0.5 0.5 0.4 0.4 0.5

45–54 5.5 4.0 6.1 7.0 4.6 5.0 7.3 4.7 5.1 5.0 2.9 5.4

55–64 16.7 16.8 18.8 21.4 15.8 14.8 19.1 20.6 17.5 15.0 8.4 15.4

65–74 39.0 39.6 44.5 42.9 37.9 34.0 45.2 44.3 41.0 35.1 20.3 37.4

75–84 68.4 69.1 74.2 72.6 62.3 59.3 82.6 83.4 75.6 61.6 23.6 64.0

85+ 97.4 105.4 111.3 95.1 93.7 82.4 115.2 131.6 99.9 87.7 25.4 78.3

Total 8.5 8.3 9.3 9.4 7.9 7.5 10.1 10.0 8.9 7.6 3.8 7.9

2013–17 <45 0.6 0.2 0.3 0.4 0.3 0.7 0.7 0.5 0.5 0.5 0.4 0.5

45–54 5.5 2.8 6.0 7.1 4.1 4.7 8.3 4.7 5.1 4.9 2.9 5.0

55–64 16.9 16.3 21.0 28.1 15.1 14.8 19.0 20.4 17.0 15.2 8.4 14.8

65–74 38.9 40.9 41.7 38.1 38.5 34.1 45.5 44.0 38.7 35.0 25.6 35.5

75–84 68.1 70.2 75.5 74.6 63.6 58.4 81.0 82.7 73.0 61.3 29.6 65.4

85+ 95.7 103.0 116.9 96.8 77.4 78.5 115.0 138.8 112.1 86.1 31.8 87.2

Total 8.5 8.2 9.4 9.7 7.7 7.5 10.2 10.0 8.7 7.7 4.4 7.8

2018–22 <45 0.6 0.2 0.3 0.4 0.3 0.7 0.8 0.5 0.5 0.5 0.4 0.4

45–54 6.3 2.8 6.0 7.1 3.8 6.0 9.2 4.7 5.1 5.7 2.9 4.6

55–64 17.2 14.7 20.6 28.4 14.4 15.0 20.1 20.3 14.6 15.4 8.4 14.0

65–74 39.1 40.1 44.6 42.7 38.7 34.5 44.1 46.4 37.8 35.2 31.0 34.1

75–84 68.2 74.3 75.2 78.8 63.7 56.8 79.4 80.7 75.3 61.4 35.6 62.9

85+ 94.7 99.8 111.3 83.2 95.5 77.7 114.4 130.3 95.0 85.2 38.2 92.2

Total 8.6 8.1 9.5 10.1 7.8 7.6 10.3 10.0 8.4 7.8 5.1 7.5

2023–27 <45 0.6 0.2 0.3 0.4 0.3 0.7 0.8 0.5 0.5 0.5 0.4 0.4

45–54 7.3 2.8 6.0 7.2 3.6 7.6 9.3 4.7 5.1 6.6 2.9 4.2

55–64 17.3 11.6 20.5 28.6 13.9 14.4 21.7 20.3 14.6 15.6 8.4 13.0

65–74 40.0 40.0 48.5 53.6 39.0 35.1 43.3 46.3 35.6 36.0 36.2 32.8

75–84 68.8 77.2 71.2 69.3 67.5 57.7 78.4 81.5 70.5 61.9 41.4 59.3

85+ 95.7 106.3 119.1 97.9 90.6 77.1 108.6 136.3 100.5 86.1 44.3 89.9

Total 8.9 8.0 9.7 10.6 7.8 7.8 10.3 10.0 8.1 8.0 5.7 7.1

2028–32 <45 0.6 0.2 0.3 0.4 0.3 0.7 0.8 0.5 0.5 0.5 0.4 0.4

45–54 7.5 2.7 5.9 7.2 3.5 7.6 9.4 4.7 5.1 6.8 2.9 3.8

55–64 19.4 11.5 20.5 28.7 13.5 17.4 23.3 20.3 14.6 17.4 8.4 11.9

65–74 40.6 35.6 47.7 53.9 38.5 35.2 45.0 46.2 32.0 36.5 42.0 30.9

75–84 69.3 75.9 77.4 80.0 69.2 58.1 75.0 85.0 70.4 62.3 47.9 57.0

85+ 95.9 112.4 113.0 93.7 98.0 74.4 107.5 126.0 101.6 86.3 51.2 83.3

Total 9.1 7.7 9.8 11.0 7.9 8.0 10.4 10.1 7.9 8.2 6.4 6.7

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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ASIRs between sexes appears to narrow

with advancing age, starting from age 45.

From 2003–2007 to 2028–2032, the pan-

creas cancer ASIRs in Canada are projected

to remain stable in males, at 10.3 to 10.5

per 100 000, and to increase by 7% in

females, from 8.5 to 9.1 per 100 000

(Tables 4.6.3 and 4.6.4). The annual num-

ber of male cases is projected to increase by

101%, from 1810 to 3635, and the number

of female cases, by 96%, from 1900 to 3730

(Tables 4.6.1 and 4.6.2).

Comments
Lower incidence rates for cancer of the

pancreas occurred in Newfoundland and

Labrador, especially in females. These low

rates are likely artefactual, given that death

certificate information for Newfoundland

and Labrador was not available for the data

used in this study (see details in Chapter 5).

The International Agency for Research on

Cancer (IARC) stated that tobacco smoking

is the most important modifiable risk factor

for pancreas cancer.47,86 Smoking doubles

the risk of developing pancreas cancer

compared with not smoking,86 and about

27% to 33% of pancreas cancers are

caused by tobacco smoking.52,112 The

latency time between starting smoking

and developing pancreas cancer is approxi-

mately 20 years.113,114 The evidence also

suggests that between 5% and 10% of all

cases of pancreas cancer have a hereditary

component,115 and having a family history

of pancreas cancer significantly increases

the risk (odds ratio = 3.2, 95% CI: 1.8 –

5.6).115 Certain hereditary conditions such

as hereditary pancreatitis also increase the

risk.53,111,116

The role of dietary factors in the etiology of

pancreas cancer is inconclusive. The 2012

World Cancer Research Fund/American

Institute for Cancer Research (WCRF/

AICR) report stated that there is limited

and inconclusive evidence that foods con-

taining folate protect against pancreas

cancer, but suggests that diets high in fruits

decrease risk and diets high in red meats

increase risk.117 A recent large pooled

analysis of 14 prospective cohort studies

published during 1994–2010 concluded

that dietary folate intake is not associated

with the risk.118 Moderate consumption

of coffee and alcohol do not appear to

increase risk, but heavy alcohol drinking

and alcohol bingeing may increase risk.86

The 2012 summary of 23 prospective

studies indicates an increase in pancreas

cancer risk with increasing BMI.119 The 2

systematic reviews report that occupa-

tional physical activity is protective, while

recreational activity exposures are not

significantly associated with the risk for

pancreas cancer.120,121 Recent meta- and

pooled analyses show that diabetes is

associated with 40% to 94% increased

risk of pancreas cancer.122,123 However it

remains unclear whether diabetes is an

early manifestation or an etiological factor

of pancreas cancer.122

Similar trends in pancreas cancer incidence

rates are observed in Great Britain.124 The

observed changes in the ASIRs of pancreas

cancer for males and females partly reflects

the change patterns of smoking in

Canadian population,42,43 given the latency

period.

7. Larynx cancer

During 2003–2007, the average annual

number of new cases of laryngeal cancer

in Canada was 900 in males and 195 in

females, approximately 1.1% and 0.3% of

all new male and female cancer cases,

FIGURE 4.6.1
Age-standardized incidence rates (ASIRs) by region, pancreas cancer, 1983–2032
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FIGURE 4.6.2
Age-standardized incidence rates (ASIRs) for pancreas cancer by age group (– males, – females), Canada, 1983–2032
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respectively (Tables 4.7.1 and 4.7.2).

Cancer of the larynx was much more

common in males than in females. The

male-to-female ratio of ASIRs was 5.1:1

(Tables 4.7.3 and 4.7.4). The lifetime risk

of developing laryngeal cancer in Canada

is 1 in 170 for males and 1 in 743 for

females.1 The lifetime probability of dying

from the disease is 1 in 407 for males1 and

1 in 1760 for females (estimate based on

the same data used for the related refer-

ence). The 5-year relative survival rate for

larynx cancer in Canada was 63% for both

sexes combined between 2006 and 2008.1

Figure 4.7.1 shows the pattern by which

ASIRs of laryngeal cancer changed with

age between 2003 and 2007. In 2003–

2007, laryngeal cancer was rare in males

younger than 45 (0.2 per 100 000), but the

incidence increased sharply with age,

peaking at 29.5 per 100 000 in those aged

75 to 84. For females, the incidence

increased gradually with age, from 0.0 in

those under 45 to 5.5 per 100 000 in the

65–74 age range, and then decreased to

3.7 per 100 000 in those aged 85 or older.

Approximately 86% of laryngeal cancer

cases occurred in those aged 55 and over

in both sexes.

The ASIRs of laryngeal cancer in Canada

have decreased steadily from 1983–1987 to

2003–2007, by 43% (from 8.8 to 5.1 per

100 000) in males and by 33% (from 1.4 to

1.0 per 100 000) in females (Figure 4.7.2).

During 1998–2007, the incidence rate of

larynx cancer decreased the most rapidly of

all cancers (3.8% per year in males and 3.4

per year in females) (Figures 3.1 and 3.2).

When the rates are analyzed by age,

significant decreases over time occurred

in each age group in males. This finding

compares with either very slowly decreas-

ing or stable trends, in terms of absolute

changes in rates, in females of each age

group (Figure 4.7.3). Inter-regional com-

parison of incidence illustrates approxi-

mately parallel decreases for males. No

geographical pattern was observed for

females, except in Quebec, where the rates

decreased consistently from the late 1980s

and were higher in females as well as in

males) than those in other regions over

time (Figure 4.7.2). In 2003–2007, the

ASIRs were higher in Quebec and lower

in western Canada for both sexes.

The ASIRs of laryngeal cancer in males are

expected to decrease by 43% to 49% in age

groups above 45. Similarly, the rates in

females of the same age will decrease by

47% to 65%, but as the ASIRs are much

lower in females the absolute changes in

ASIRs will be much smaller (Figure 4.7.3).

The long-term trends of the rates in males

and females are projected to converge

in each age group. The predictions in

Figure 4.7.2 show that the rates of laryngeal

cancer will continue to decrease in males

and females, most markedly in Quebec. In

general, the incidence rates are projected to

be higher in eastern Canada than in the

western regions, but the long-term trends

indicate a regional convergence of rates.

From 2003–2007 to 2028–2032, national

larynx cancer ASIRs are expected to

decrease by 47% in males, from 5.1 to

2.7 per 100 000, and by 59% in females,

from 1.0 to 0.4 per 100 000 (Tables 4.7.3

and 4.7.4). The annual number of male

cases is projected to be unchanged at

around 900, and the number of female

cases, to drop by 26%, from 195 to 145

(Tables 4.7.1 and 4.7.2).

Comments
Avoiding smoking and alcohol consump-

tion could prevent over 90% of laryngeal

cancers.125-127 While most of the risk is

linked to smoking, reducing drinking alone

could still prevent one-quarter of the

cancers. The strongly declining observed

and projected rates in males likely reflect

the role of decreased smoking since the

1960s.42,43 The higher prevalence of smok-

ing in males is also reflected in the much

higher males ASIRs compared with female

ASIRs. It is likely that incidence rates in

females will drop more sharply than shown

in these projections, given the declining

pattern of smoking prevalence and the long

latency period between the smoking reduc-

tion and the decrease in cancer incidence

rate as discussed in Section 1, about oral

cancers.

8. Lung cancer

Lung cancer is the second most common

cancer and the leading cause of cancer

death in both males and females in

Canada. One in 11 males and 1 in 15

females can expect to be diagnosed with

lung cancer in their lifetime, and 1 in 13

males and 1 in 18 females can expect to

die from it.1 The average annual number

of new cases in 2003–2007 was 12 245 in

males and 9865 in females (Tables 4.8.1

and 4.8.2), accounting for 15.2% and

13.3% of all male and female cancer

cases, respectively (Figure 3.9). Lung can-

cer has a poor 5-year relative survival rate

in Canada, at 14% in males and 20% in

females for 2006–2008.1

In 2003–2007, the incidence rates

increased with age to peak in the 75–84

age group, at 567.3 per 100 000 in males

and 297.6 per 100 000 in females

(Tables 4.8.3 and 4.8.4). The overall lung

cancer rates were lower in males under

age 55 than in females for 2003–2007, and

the rates in males aged 55 or older were

higher than the female rates in the whole

observation period (Figure 4.8.2). The

male-to-female ratio of incidence rates

increased with age to 2.5:1 in people aged

85 or older in 2003–2007.

Lung cancer incidence rates for males

have dropped over the entire observation

period and showed a slowing increase for

females (Figure 4.8.1). Between 1998 and

2007, the lung cancer incidence rates

decreased significantly in males by 1.8%

per year but increased significantly in

females by 1.1% per year (Figures 3.1

and 3.2). All the regions have had a

consistent decrease over the whole

observed period for males. Rates for

females have increased in each region

although they have stabilized in British

Columbia since 1993–1997 and in Ontario

5 years later (Figure 4.8.1).

The analysis predicts a steeper decrease in

rates for males in the east (Ontario,

Quebec and the Atlantic region) than in

the west (Figure 4.8.1). For females, the

rates will decrease in Ontario and British

Columbia, and increase until 2013–2017

in Quebec and until 2008–2012 in other

regions, followed by a gradual decrease.

This projected future downturn of the

rates is because of a decrease in rates in

later birth cohorts. Quebec is predicted to

continue to have the highest rates of lung

cancer in both sexes. The differences in

ASIRs in females between Quebec and the

other regions will increase from between
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TABLE 4.7.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), larynx cancer, males, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 20 0 0 0 0 5 5 0 0 0 0 0

45–54 110 10 10 5 0 40 35 0 5 0 0 0

55–64 260 25 20 5 5 90 90 5 10 0 5 0

65–74 295 25 15 10 10 105 100 10 10 0 5 0

75–84 185 20 10 5 5 65 60 5 5 0 5 0

85+ 35 5 0 0 0 15 10 0 0 0 0 0

Total 900 90 55 25 25 320 305 25 30 5 20 0

2008–12 <45 15 0 0 0 0 5 5 0 0 0 0 0

45–54 105 10 10 5 5 40 30 5 5 0 5 0

55–64 255 25 20 10 5 95 80 5 10 0 5 0

65–74 270 30 15 5 5 95 90 10 10 0 5 0

75–84 185 20 10 5 5 65 65 5 5 0 5 0

85+ 45 5 5 0 0 15 15 0 0 0 0 0

Total 870 90 60 25 20 315 285 25 30 5 20 0

2013–17 <45 10 0 0 0 0 5 5 0 0 0 0 0

45–54 85 10 10 5 0 35 25 5 5 0 0 0

55–64 260 25 25 10 5 105 75 5 10 0 5 0

65–74 275 30 15 5 5 100 90 10 10 5 10 0

75–84 175 20 10 5 5 60 60 5 5 0 5 0

85+ 50 5 5 0 0 20 15 0 0 0 0 0

Total 860 95 65 25 20 325 270 25 30 10 20 0

2018–22 <45 10 0 0 0 0 5 5 0 0 0 0 0

45–54 70 10 5 5 0 30 20 0 5 0 0 0

55–64 260 30 30 15 5 105 70 5 10 0 5 0

65–74 290 30 20 10 10 115 90 5 10 5 10 0

75–84 180 20 10 5 5 65 60 10 5 0 5 0

85+ 55 5 5 0 0 20 20 0 0 0 0 0

Total 865 100 75 30 20 340 260 25 30 10 25 0

2023–27 <45 10 5 0 0 0 5 5 0 0 0 0 0

45–54 65 10 5 5 0 30 15 0 5 0 0 0

55–64 235 30 25 10 5 100 65 5 10 0 5 0

65–74 320 40 30 15 10 135 90 10 10 5 10 0

75–84 200 25 15 5 5 70 65 10 5 0 5 0

85+ 55 5 5 0 0 20 20 0 0 0 0 0

Total 890 115 80 35 25 360 260 25 35 10 25 0

2028–32 <45 10 5 0 0 0 5 5 0 0 0 0 0

45–54 65 5 5 5 0 30 20 0 5 0 0 0

55–64 205 25 25 10 5 95 55 5 10 0 5 0

65–74 335 50 30 15 10 140 90 10 15 5 10 0

75–84 225 30 20 5 5 85 70 10 5 0 10 0

85+ 60 10 5 0 0 25 20 0 0 0 0 0

Total 900 125 90 35 25 380 260 25 35 10 25 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.7.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), larynx cancer, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 5 0 0 0 0 0 0 0 0 0 0 0

45–54 25 0 0 0 0 10 10 0 0 0 0 0

55–64 50 5 5 0 0 20 15 0 0 0 0 0

65–74 65 5 5 0 0 25 25 0 0 0 0 0

75–84 40 5 5 0 0 15 15 0 0 0 0 0

85+ 15 0 0 0 0 5 5 0 0 0 0 0

Total 195 15 15 5 5 70 70 5 5 0 5 0

2008–12 <45 5 0 0 0 0 0 0 0 0 0 0 0

45–54 20 0 0 0 0 10 5 0 0 0 0 0

55–64 50 5 5 0 0 20 15 0 0 0 0 0

65–74 55 5 5 0 0 20 20 0 0 0 0 0

75–84 45 5 5 0 0 15 15 0 0 0 0 0

85+ 15 0 0 0 0 5 5 0 0 0 0 0

Total 185 20 15 5 5 70 65 5 5 0 5 0

2013–17 <45 5 0 0 0 0 0 0 0 0 0 0 0

45–54 15 0 0 0 0 10 5 0 0 0 0 0

55–64 45 5 5 0 0 20 15 0 0 0 0 0

65–74 55 5 5 0 0 20 20 0 0 0 0 0

75–84 45 5 5 0 0 15 15 0 0 0 0 0

85+ 15 0 0 0 0 5 5 0 0 0 0 0

Total 175 20 15 5 5 70 60 5 5 0 0 0

2018–22 <45 5 0 0 0 0 5 0 0 0 0 0 0

45–54 10 0 0 0 0 5 5 0 0 0 0 0

55–64 40 5 5 0 0 20 10 0 0 0 0 0

65–74 55 10 5 0 0 25 20 0 0 0 0 0

75–84 40 5 5 0 0 15 15 0 0 0 0 0

85+ 20 0 0 0 0 5 10 0 0 0 0 0

Total 170 20 15 5 5 75 55 5 5 0 0 0

2023–27 <45 5 0 0 0 0 5 0 0 0 0 0 0

45–54 10 0 0 0 0 5 5 0 0 0 0 0

55–64 30 5 5 0 0 20 10 0 0 0 0 0

65–74 55 10 5 0 0 25 20 0 0 0 0 0

75–84 40 5 5 0 0 15 15 0 0 0 0 0

85+ 20 0 0 0 0 5 10 0 0 0 0 0

Total 155 25 15 5 5 80 55 5 5 0 0 0

2028–32 <45 5 0 0 0 0 5 0 0 0 0 0 0

45–54 10 0 0 0 0 5 5 0 0 0 0 0

55–64 25 5 5 0 0 20 10 0 0 0 0 0

65–74 50 10 5 0 0 30 15 0 0 0 0 0

75–84 40 5 5 0 0 20 15 0 0 0 0 0

85+ 15 0 0 0 0 5 5 0 0 0 0 0

Total 145 25 15 5 5 80 50 5 5 0 0 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.7.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), larynx cancer,

males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.2 0.1 0.1 0.4 0.2 0.2 0.2 0.1 0.1 0.0 0.1 1.0

45–54 4.5 3.5 3.2 3.7 2.7 4.4 6.0 3.9 4.8 9.4 4.6 0.0

55–64 15.3 11.7 12.7 9.7 9.6 14.4 20.7 14.7 15.5 20.3 19.0 3.6

65–74 27.3 18.0 17.3 27.8 21.8 25.3 38.0 32.4 32.9 35.3 35.2 12.6

75–84 29.5 23.1 16.4 14.0 23.4 27.6 42.8 43.1 30.9 21.7 43.9 0.0

85+ 23.0 17.4 15.5 18.6 19.5 23.0 30.4 43.7 14.9 26.6 17.9 145.1

Total 5.1 3.7 3.4 4.1 3.8 4.8 7.0 5.9 5.4 6.2 6.3 3.3

2008–12 <45 0.1 0.2 0.1 0.3 0.1 0.2 0.2 0.3 0.2 0.2 0.1 0.2

45–54 3.7 3.2 3.0 4.5 2.9 3.7 4.5 4.5 4.4 7.3 6.1 3.7

55–64 12.3 8.3 9.9 13.1 8.0 12.4 16.0 11.2 14.0 25.2 16.5 13.4

65–74 21.8 15.7 15.0 15.6 18.0 20.5 29.2 25.8 24.8 38.2 31.5 19.0

75–84 26.6 20.7 16.6 19.9 17.3 23.9 38.2 44.3 28.1 37.0 43.3 22.5

85+ 21.2 15.2 16.8 12.1 19.2 20.7 31.2 25.0 21.4 23.7 11.5 19.5

Total 4.2 3.1 3.1 3.7 3.1 4.0 5.6 5.2 4.7 7.3 6.0 4.0

2013–17 <45 0.1 0.2 0.1 0.3 0.1 0.1 0.1 0.3 0.2 0.2 0.1 0.1

45–54 3.1 2.6 2.6 4.6 2.6 3.1 3.6 4.2 4.3 6.7 5.9 3.1

55–64 11.0 8.2 10.1 17.6 7.4 11.6 13.1 10.6 15.0 23.4 14.6 11.4

65–74 17.6 13.6 12.1 13.3 13.1 17.3 23.2 18.6 18.3 36.1 29.8 16.1

75–84 23.0 16.6 16.0 13.7 17.2 21.0 32.6 39.6 25.3 36.2 38.8 19.1

85+ 19.0 15.7 11.7 13.3 15.0 17.9 28.6 25.4 16.8 24.0 14.6 16.7

Total 3.6 2.8 2.8 3.8 2.7 3.5 4.7 4.5 4.2 6.9 5.5 3.4

2018–22 <45 0.1 0.2 0.1 0.3 0.1 0.1 0.1 0.3 0.2 0.2 0.1 0.1

45–54 2.6 2.2 2.4 4.6 2.4 3.1 3.2 4.1 4.2 6.2 5.7 2.7

55–64 10.0 8.4 10.2 17.8 6.6 10.4 11.5 10.0 14.6 21.6 14.0 10.0

65–74 15.5 11.8 11.6 17.0 12.1 16.1 19.6 15.4 17.0 33.8 26.3 14.2

75–84 19.4 16.5 13.8 9.8 15.7 17.9 26.5 32.1 20.9 34.7 37.3 16.8

85+ 17.7 12.8 13.5 11.9 12.4 16.5 27.9 26.7 15.1 23.8 13.6 14.5

Total 3.1 2.6 2.7 3.9 2.4 3.2 4.0 4.0 3.9 6.4 5.2 3.0

2023–27 <45 0.1 0.2 0.1 0.3 0.1 0.1 0.1 0.3 0.2 0.2 0.1 0.1

45–54 2.5 2.0 2.3 4.7 2.3 3.0 3.1 4.0 4.1 5.7 5.7 2.6

55–64 9.1 7.9 9.8 18.0 6.2 9.5 10.7 9.8 14.5 19.8 13.7 9.4

65–74 14.8 13.3 12.8 21.3 12.1 16.0 17.7 15.4 18.4 31.3 24.6 13.4

75–84 16.6 15.4 12.0 7.9 12.6 15.9 22.9 24.2 15.5 32.8 36.4 15.8

85+ 15.4 11.5 13.1 6.0 16.2 14.9 23.9 22.9 13.8 23.0 11.9 13.5

Total 2.9 2.6 2.6 4.1 2.3 3.0 3.6 3.6 3.7 6.0 5.0 2.8

2028–32 <45 0.1 0.2 0.1 0.3 0.1 0.1 0.1 0.3 0.2 0.2 0.1 0.1

45–54 2.4 1.9 2.2 4.7 2.2 2.9 2.9 3.9 4.1 5.2 5.6 2.4

55–64 8.4 7.4 9.5 18.1 5.8 9.7 10.2 9.5 14.3 18.2 13.5 8.7

65–74 13.8 13.9 13.1 21.5 11.5 14.4 16.3 15.0 18.2 28.8 24.1 12.1

75–84 15.1 14.6 12.3 11.3 12.2 15.4 20.2 21.9 15.4 30.7 32.8 14.5

85+ 13.2 13.2 11.1 5.2 12.2 12.6 19.8 18.0 10.5 22.0 12.6 12.4

Total 2.7 2.6 2.6 4.2 2.2 2.9 3.3 3.4 3.7 5.5 4.8 2.5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.7.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), larynx cancer,

females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0

45–54 0.9 0.1 0.6 0.6 0.9 0.9 1.5 1.3 1.6 0.0 0.5 2.9

55–64 2.8 2.3 2.2 2.7 1.5 2.7 3.6 2.1 3.5 2.7 4.8 0.0

65–74 5.5 3.8 4.1 3.7 4.4 5.2 8.2 2.7 3.7 7.3 3.1 14.3

75–84 4.8 3.7 4.9 3.3 3.8 4.3 6.6 8.3 2.9 0.0 3.1 0.0

85+ 3.7 2.5 2.2 3.8 5.0 3.8 5.7 0.0 1.6 0.0 0.0 0.0

Total 1.0 0.6 0.7 0.7 0.7 0.9 1.4 0.9 0.9 0.7 0.8 1.3

2008–12 <45 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.1

45–54 0.7 0.3 0.7 0.6 0.7 0.8 1.1 1.3 1.3 0.9 0.6 0.9

55–64 2.3 1.8 1.7 2.2 2.2 2.3 3.0 3.2 3.1 2.8 1.8 2.9

65–74 4.2 3.5 3.0 3.9 3.3 3.8 6.0 5.0 4.0 3.5 3.4 5.3

75–84 5.0 3.8 4.6 3.7 2.9 5.0 6.9 4.8 3.2 3.8 4.1 6.4

85+ 3.0 1.8 2.8 2.9 2.2 2.6 5.2 3.5 1.7 2.7 2.4 3.8

Total 0.8 0.6 0.6 0.7 0.7 0.8 1.1 1.0 0.9 0.8 0.7 1.0

2013–17 <45 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.0 0.1

45–54 0.5 0.3 0.7 0.5 0.6 0.7 0.8 1.1 1.1 0.8 0.4 0.7

55–64 1.8 1.6 1.6 1.7 1.9 2.0 2.3 2.8 2.8 2.3 1.5 2.3

65–74 3.3 3.2 2.1 3.3 2.9 3.2 4.7 4.4 3.6 3.0 2.7 4.2

75–84 4.4 3.3 4.1 3.6 2.6 4.4 6.1 4.6 3.0 3.2 3.6 5.7

85+ 3.3 2.2 2.9 3.0 2.1 3.0 5.5 3.5 1.6 2.3 2.7 4.2

Total 0.7 0.6 0.6 0.6 0.6 0.7 0.9 0.9 0.8 0.7 0.5 0.8

2018–22 <45 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0

45–54 0.4 0.3 0.7 0.4 0.5 0.7 0.7 0.9 1.0 0.7 0.4 0.6

55–64 1.5 1.5 1.6 1.4 1.7 2.0 1.9 2.4 2.4 2.0 1.3 2.0

65–74 2.7 2.6 1.9 2.7 2.5 2.9 3.8 3.8 3.2 2.5 2.2 3.4

75–84 3.4 3.3 2.8 3.2 2.3 3.4 4.7 4.2 2.8 2.7 2.8 4.4

85+ 3.3 2.2 3.0 3.0 1.9 3.3 5.7 3.5 1.5 1.9 2.7 4.2

Total 0.5 0.5 0.5 0.5 0.5 0.6 0.8 0.8 0.7 0.6 0.4 0.7

2023–27 <45 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0

45–54 0.4 0.3 0.7 0.3 0.5 0.7 0.7 0.8 0.9 0.6 0.4 0.6

55–64 1.2 1.5 1.6 1.1 1.4 1.9 1.6 2.0 2.1 1.7 1.0 1.5

65–74 2.3 2.5 1.9 2.2 2.1 2.7 3.2 3.3 2.9 2.1 1.9 2.9

75–84 2.8 3.0 2.1 2.7 1.9 3.1 4.1 3.6 2.6 2.3 2.3 3.6

85+ 2.8 1.8 2.5 2.8 1.6 2.8 5.0 3.3 1.4 1.6 2.3 3.6

Total 0.5 0.5 0.5 0.4 0.4 0.6 0.7 0.7 0.6 0.5 0.4 0.6

2028–32 <45 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0

45–54 0.4 0.3 0.7 0.2 0.4 0.7 0.7 0.7 0.8 0.5 0.3 0.5

55–64 1.1 1.4 1.5 0.9 1.2 1.9 1.5 1.7 1.9 1.4 0.9 1.3

65–74 1.9 2.5 1.9 1.8 1.8 2.7 2.7 2.8 2.5 1.8 1.6 2.5

75–84 2.2 2.6 1.9 2.2 1.7 2.9 3.2 3.2 2.3 2.0 1.8 2.9

85+ 2.0 2.2 1.4 2.5 1.4 2.0 3.7 2.9 1.3 1.4 1.6 2.5

Total 0.4 0.5 0.4 0.3 0.4 0.6 0.6 0.6 0.5 0.4 0.3 0.5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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10% and 30% in 2003–2007 to between

33% and 65% in 2028–2032. These

increased differences are not evident in

males.

The male-to-female ratio of ASIRs for lung

cancer in Canada has decreased from 3.1:1

to 1.5:1 over the observed period (1983–

2007), and is projected to further decrease

to 1.2:1 in 2028–2032 (Figures 4.8.1 and

4.8.2).

From 2003–2007 to 2028–2032, the ASIRs

of lung cancer for Canada are projected to

decrease in males by 34%, from 70.7 to

46.4 per 100 000, and to peak and then

also decrease in females by 16%, from

47.1 to 39.6 per 100 000. Because of the

aging and growth of the population, the

annual number of new cases is projected

to increase by 34% in males (from 12 245

to 16 420) and by 62% in females (from

9865 to 15 945).

Comments
Smoking causes about 90% of lung cancer

deaths in males and between 75% and

80% in females in the US.128,129 The

trends in lung cancer incidence rates in

Canada have closely mirrored historical

patterns of smoking prevalence,42,43 after

accounting for a latency period of 20 years

or more. Because smoking prevalence

began to decrease in the mid-1960s

in males and in the mid-1980s in

females,42,43 lung cancer incidence rates

decreased for males over the whole

observation period and showed the slow-

ing of increase for females. The rates of

lung cancer decreased from 1993–1997 to

2003–2007 in females aged less than 45,

were relatively stable in women aged 45 to

54, showed a slowing increase in those

aged between 55 and 64, and increased in

those aged 65 or older. These trends are in

agreement with the fact that the onset of

cigarette smoking starts at younger ages

and then follows the birth cohort as it

ages, and lung cancer rates increase as the

birth cohort ages.

Figure 4.8.3 shows the different results for

projected lung cancer incidence in males

and the similar results for females based

on age–period–cohort models that include

and exclude adjustment for available

smoking prevalence data in Canada. In

males, for the models with the same

parameter settings (cut trend and using

recent 10-year slope), the models incor-

porating smoking rates predict lower lung

cancer incidence rates as compared with

the models without adjustment for smok-

ing, echoing the decreased pattern of

tobacco consumption. In the absence of

incorporating smoking information into

the model, we projected the current trend

in a larger extent (model M1T) than the

default gradual damping of the impact of

the current trend in future periods (model

M0T), on the assumption that the current

trend will continue into the future. The

projected lung cancer pattern in males

follows the forecast derived from the

default Nordpred drift reduction model

(M0T) with adjustment for smoking. The

different reactions of the projection mod-

els to smoking factors for males and

females are related to the different histor-

ical patterns of tobacco consumption42,43

and the lag of at least 20 years between a

drop in smoking rates and subsequent

decrease in cancer incidence rates.

9. Melanoma

Cutaneous malignant melanoma (referred

to as melanoma) is the eighth most

common cancer in Canadian males and

the seventh most common in Canadian

females.1 One in 63 males and 1 in 79

females can expect to be diagnosed with

melanoma in their lifetime, and 1 in 287

males and 1 in 420 females can expect to

die from it.1 In 2003–2007, the average

annual number of new cases of melanoma

was 2320 for males and 2055 for females,

or 2.9% and 2.8% of all male and female

cases, respectively (Tables 4.9.1 and

4.9.2). During 1998–2007, melanoma

ASIRs increased significantly in both sexes

by 1.4% per year (Figures 3.1 and 3.2).

The 5-year relative survival rates for

melanoma diagnosed between 2006 and

2008 were 85% for males and 92% for

females.1

Melanoma is one of the most frequently

diagnosed cancers in young adults. The

ASIRs in 2003–2007 increased with age to

79.8 per 100 000 in men aged 85 or older

and to 37.1 per 100 000 in women of the

same age, with the increase being steeper

in men than in women for those aged 55

or older (Tables 4.9.3 and 4.9.4). The

rates were up to 1.6 times higher in

females than in males in those under age

45, approximately equal in the 45–54 age

group, and up to 2.1 times higher in men

than in women above 55. The observed

differences between sexes increased with

time in each age group except in the 45–54

age group (Figure 4.9.2).

From 1983–1987 to 2003–2007, melanoma

ASIRs in males increased steadily in all

regions, with the most pronounced

increase in Atlantic Canada (Figure 4.9.1).

The increase was not evident in the Prairies

FIGURE 4.7.1
Age-standardized incidence rates (ASIRs) for larynx cancer, Canada, 2003–2007
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and less steep in Quebec in the last

observation period (2003–2007). For

females, the ASIRs in the Atlantic region,

the Prairies and Quebec increased to their

peaks in 1998–2002 and then displayed a

downward trend at different levels, while

the observed rates in Ontario continued to

increase. In contrast, British Columbia

rates decreased steadily until 1998–2002

and then turned into an upward trend.

The ASIRs of melanoma in males are

projected to peak after 5 years in the

Prairies and Quebec, and after 10 years in

the Atlantic region, Ontario, British

Columbia and Canada as a whole

(Figure 4.9.1). The rates for females are

predicted to peak after 15 years in Ontario,

British Columbia and Canada as a whole,

and after 20 years in the Atlantic provinces;

whereas the rates in the Prairies and

Quebec will continue their most recently

observed downward trends. There are

regional differences in ASIR levels, but

the internal ranking of the regions is similar

for males and females. When Quebec is

excluded from assessing regional variation

because of underreporting in the numbers

of cases,42,43 the lowest incidence rates of

melanoma are forecast to be in the Prairies

and the most elevated rates, in the Atlantic

region and in males only in Ontario.

From 2003–2007 to 2028–2032, melanoma

ASIRs in Canada are projected to peak and

then decrease by 6% in males, from 13.1 to

12.4 per 100 000, and to increase by 5% in

females from 10.7 to 11.2 per 100 000

(Tables 4.9.3 and 4.9.4). The annual num-

ber of male cases is projected to rise by

75%, from 2320 to 4065, and the number of

female cases is projected to rise by 69%,

from 2055 to 3465 (Tables 4.9.1 and 4.9.2).

In Quebec, because of the registry’s depen-

dence on hospital data before 2008, the

numbers of melanoma cases are believed to

be underreported.130 Allowing for the

expected number of Quebec cases after

adjustment for underreporting, the annual

increase in melanoma incidence for

Canada from 2003–2007 to 2028–2032

would be approximately from 2480 to

4295 cases in males and from 2195 to

3640 cases in females. The adjusted annual

number of cases in Quebec would increase

over this period from approximately 460 to

660 in males and 405 to 490 in females. The

corresponding prediction for the adjusted

age-standardized rates in Quebec would be

a decrease from 10.7 to 9.1 per 100 000 in

males and a decrease from 8.8 to 7.6 per

100 000 in females.

Comments
According to IARC, about 80% of mela-

noma is caused by exposure to ultraviolet

(UV) radiation86 (from the sun and sun-

beds). The risks associated with intense

and intermittent exposure tend to be

greater than those associated with chronic

exposure, especially for younger people.131

A history of sunburn doubles the

risk.132,133 People with fair complexions,

light eyes, red hair colour, or multiple

benign or dysplastic nevi are at higher

risk.52,134-137 The presence of a family

history of melanoma doubles the risk of

developing the disease.138,139 Around 10%

of melanoma cases are attributable to

inherited risk.111,140

Based on an assumption that risk of

melanoma will continue to decrease in

the more recent birth cohorts (data not

shown),141 our analysis shows that the

increase in melanoma incidence rates is

projected to slow down appreciably in

both sexes, and that rates are expected to

decrease after 10 or 15 years. The statis-

FIGURE 4.7.2
Age-standardized incidence rates (ASIRs) by region, larynx cancer, 1983–2032
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FIGURE 4.7.3
Age-standardized incidence rates (ASIRs) for larynx cancer by age group (– males, – females), Canada, 1983–2032
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TABLE 4.8.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), lung cancer, males, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 165 15 10 0 5 70 50 5 5 0 0 0

45–54 935 95 70 20 30 300 340 25 30 5 15 0

55–64 2660 280 190 65 80 865 915 90 105 15 50 5

65–74 4135 455 300 120 145 1380 1340 130 160 20 70 10

75–84 3520 435 260 120 125 1145 1125 105 135 20 45 5

85+ 830 115 60 35 35 245 270 30 30 5 5 0

Total 12 245 1395 895 360 425 4000 4040 385 470 60 185 25

2008–12 <45 150 10 15 0 5 55 45 5 5 0 0 0

45–54 935 105 75 15 30 325 315 25 30 5 15 5

55–64 2775 305 220 65 90 905 940 85 105 10 60 5

65–74 4125 465 305 115 140 1330 1370 140 165 20 80 10

75–84 3620 445 290 115 120 1140 1205 110 130 20 50 5

85+ 1095 150 75 40 40 345 350 35 35 5 5 0

Total 12 695 1485 980 350 425 4100 4225 400 470 60 205 25

2013–17 <45 150 10 15 0 5 50 50 0 5 0 0 0

45–54 835 90 75 15 25 315 255 15 25 5 10 5

55–64 2885 335 245 65 95 955 960 85 100 10 60 5

65–74 4550 535 365 115 150 1475 1485 160 185 20 95 10

75–84 3600 445 300 110 120 1120 1200 115 130 20 55 5

85+ 1330 180 100 40 45 420 435 45 40 5 5 0

Total 13 350 1595 1100 350 445 4335 4385 425 480 65 230 25

2018–22 <45 180 10 15 0 5 50 60 0 5 0 0 0

45–54 715 65 70 10 25 280 210 15 20 5 10 5

55–64 2995 365 260 65 95 1065 935 80 95 10 55 5

65–74 4980 610 450 125 170 1635 1575 170 195 20 105 5

75–84 3895 490 335 110 130 1210 1300 135 145 25 65 5

85+ 1455 200 115 45 45 460 475 45 40 5 5 0

Total 14 225 1740 1245 355 475 4700 4555 450 500 65 245 25

2023–27 <45 215 10 15 0 5 50 65 0 5 0 0 0

45–54 730 65 70 10 25 275 235 15 20 5 10 5

55–64 2820 335 270 55 95 1090 795 65 90 10 50 10

65–74 5465 705 515 135 195 1865 1675 175 190 20 115 5

75–84 4560 595 430 125 145 1445 1465 165 175 25 80 5

85+ 1540 210 130 45 50 490 505 50 40 5 10 0

Total 15 335 1920 1425 375 515 5220 4740 475 520 65 260 30

2028–32 <45 215 10 15 0 5 50 60 0 5 0 0 0

45–54 905 70 75 10 25 285 290 15 20 5 10 5

55–64 2525 275 265 50 90 1025 680 60 75 10 45 10

65–74 5820 780 560 135 200 2140 1665 175 195 25 110 10

75–84 5170 700 540 140 175 1670 1615 175 190 25 90 5

85+ 1785 250 150 50 55 570 580 65 50 10 10 0

Total 16 420 2090 1610 390 555 5740 4885 490 535 70 265 35

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.8.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), lung cancer, females, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 230 20 15 5 5 80 85 5 5 0 5 0

45–54 1110 120 80 25 35 345 415 25 40 5 15 5

55–64 2220 255 185 70 80 720 715 65 80 10 35 5

65–74 2980 395 240 95 115 1060 810 90 115 15 40 5

75–84 2575 360 200 85 110 930 685 75 95 10 20 5

85+ 750 115 60 30 35 255 200 20 25 5 0 0

Total 9865 1265 780 310 385 3390 2910 280 360 50 115 20

2008–12 <45 185 15 20 5 5 75 60 5 10 0 5 0

45–54 1170 120 95 25 35 360 460 30 40 5 20 5

55–64 2620 305 205 75 95 790 910 75 85 15 40 5

65–74 3460 445 290 115 125 1155 990 100 125 20 50 10

75–84 2920 385 250 95 120 1025 815 90 110 15 25 5

85+ 1130 170 85 45 50 395 310 35 40 5 5 0

Total 11 485 1450 940 360 430 3800 3545 335 410 60 145 25

2013–17 <45 185 15 20 5 10 80 60 5 10 0 5 0

45–54 960 100 85 20 35 315 355 25 40 5 25 5

55–64 2990 335 245 80 95 885 1080 90 90 10 45 10

65–74 4170 535 355 135 145 1295 1285 125 145 20 65 10

75–84 3250 435 290 105 130 1100 920 100 115 15 35 5

85+ 1475 200 125 60 65 510 435 50 50 5 5 0

Total 13 025 1620 1115 395 475 4190 4130 390 455 65 180 35

2018–22 <45 205 20 25 5 10 90 70 5 10 0 5 0

45–54 725 85 80 15 35 280 225 25 35 5 25 5

55–64 3060 330 270 75 100 920 1095 85 100 15 50 10

65–74 4815 620 400 140 155 1445 1555 145 160 20 75 15

75–84 3805 510 355 125 140 1220 1110 115 130 20 45 10

85+ 1725 230 150 60 70 580 530 55 60 10 10 0

Total 14 335 1790 1275 425 510 4535 4585 430 495 70 205 40

2023–27 <45 205 20 25 5 10 85 70 5 10 0 5 0

45–54 705 85 85 20 35 295 210 25 35 5 20 5

55–64 2510 275 240 65 95 825 820 70 95 15 50 10

65–74 5390 675 460 145 155 1610 1760 160 170 20 80 20

75–84 4545 620 430 140 160 1375 1390 135 155 20 55 10

85+ 1940 270 180 70 75 635 585 60 60 10 10 5

Total 15 300 1945 1420 445 535 4830 4840 455 525 70 220 45

2028–32 <45 220 20 25 5 10 90 75 5 10 0 5 0

45–54 755 95 95 20 40 325 235 25 35 5 20 5

55–64 1970 240 225 60 95 740 545 65 85 15 50 10

65–74 5465 665 500 140 165 1670 1740 155 180 20 90 20

75–84 5250 720 485 150 170 1550 1665 155 170 20 60 15

85+ 2285 310 215 85 80 705 720 70 70 10 10 5

Total 15 945 2050 1550 460 555 5075 4985 475 550 70 230 55

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.8.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), lung cancer,

males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 1.5 1.0 1.0 0.8 1.2 1.6 1.9 1.4 1.8 0.8 0.6 2.5

45–54 37.3 29.1 26.4 27.5 36.6 31.9 55.8 40.2 40.4 30.2 33.7 22.9

55–64 157.5 119.5 126.0 136.8 137.8 138.3 211.8 205.6 190.9 166.3 161.4 180.1

65–74 384.1 299.3 332.1 353.8 393.1 337.6 500.5 487.7 471.4 409.3 385.1 583.9

75–84 567.3 479.5 512.7 503.5 528.2 475.9 776.0 709.6 737.5 742.0 453.5 933.5

85+ 544.8 483.0 477.7 439.2 472.9 437.1 852.6 767.4 555.5 478.2 142.9 435.4

Total 70.7 56.6 60.3 61.9 67.2 60.9 96.2 89.5 86.2 77.5 61.9 97.4

2008–12 <45 1.4 0.8 1.1 0.8 1.2 1.4 1.9 1.2 1.5 1.5 1.2 2.8

45–54 33.6 28.5 24.3 21.3 29.2 30.4 47.4 38.0 37.9 30.6 32.5 36.6

55–64 135.3 106.7 113.4 111.8 127.1 118.9 185.7 163.9 163.3 106.7 153.0 107.3

65–74 333.2 265.0 290.6 314.3 344.4 287.1 437.7 443.4 409.6 373.0 359.1 409.0

75–84 518.8 434.2 494.4 477.5 489.8 424.0 716.5 688.2 641.1 663.9 454.0 716.8

85+ 521.7 457.0 441.3 455.9 462.6 425.3 757.0 700.3 542.7 522.4 161.7 577.7

Total 62.9 51.1 55.2 55.7 60.7 53.6 85.7 81.1 75.6 68.0 59.9 74.6

2013–17 <45 1.4 0.7 1.0 0.8 1.1 1.2 2.1 1.1 1.4 1.5 1.2 2.8

45–54 29.7 23.7 24.2 18.1 28.6 28.0 39.6 28.4 34.4 28.4 27.4 45.5

55–64 123.2 103.3 102.3 95.9 119.8 108.3 170.2 147.7 139.6 92.6 152.0 76.6

65–74 292.3 239.6 264.8 267.8 288.1 253.5 382.0 397.2 364.9 303.2 333.0 287.5

75–84 467.0 391.1 455.6 456.3 469.4 380.1 641.1 624.3 562.2 571.0 439.2 552.1

85+ 498.3 435.6 443.6 450.2 454.3 394.7 724.8 707.8 536.9 574.7 179.0 444.5

Total 56.5 46.7 51.0 49.9 55.2 48.1 76.8 73.2 67.2 59.0 57.1 57.4

2018–22 <45 1.6 0.7 1.0 0.8 1.1 1.2 2.5 1.1 1.4 1.5 1.2 2.8

45–54 27.6 18.6 24.1 16.9 27.1 27.0 36.6 27.3 32.9 27.1 27.4 56.5

55–64 115.4 102.7 96.2 85.3 109.0 105.8 153.9 139.9 126.7 86.6 141.1 102.2

65–74 263.2 223.5 248.4 233.4 269.3 230.6 346.3 342.5 323.9 232.7 315.9 164.4

75–84 419.7 358.8 417.9 420.6 429.1 343.5 566.1 575.2 510.4 533.1 413.7 411.9

85+ 459.5 408.8 413.3 434.3 436.4 364.6 657.3 665.7 455.1 526.9 192.3 432.1

Total 51.7 43.6 47.7 45.1 51.2 44.6 69.5 66.5 60.4 51.7 54.2 47.2

2023–27 <45 1.8 0.6 1.0 0.7 1.0 1.1 2.4 1.1 1.4 1.5 1.2 2.8

45–54 28.6 18.1 23.6 16.4 26.4 27.0 41.5 26.7 32.1 26.5 27.4 69.8

55–64 108.0 91.6 98.8 79.0 111.4 104.6 135.4 115.9 121.3 83.8 125.5 132.9

65–74 250.0 225.2 232.4 213.6 260.0 224.5 324.9 329.7 292.5 219.8 313.9 134.4

75–84 379.2 334.5 393.4 374.4 372.2 318.3 504.0 527.1 469.4 449.2 381.6 269.5

85+ 418.7 370.7 387.6 431.7 434.5 337.3 590.0 607.0 417.7 455.8 174.5 274.7

Total 48.6 41.4 45.6 41.5 48.6 42.8 64.0 61.2 55.9 46.8 51.4 42.5

2028–32 <45 1.8 0.6 0.9 0.7 1.0 1.0 2.4 1.1 1.3 1.5 1.2 2.8

45–54 33.4 17.7 23.2 15.9 25.7 26.6 47.3 26.2 31.4 25.8 27.4 86.2

55–64 103.7 77.9 99.9 77.1 109.1 104.6 128.3 114.1 119.3 81.0 125.5 170.7

65–74 238.5 226.0 226.0 196.7 248.0 224.4 297.3 307.5 274.0 213.7 288.5 172.6

75–84 348.8 319.8 374.7 336.1 362.2 297.2 463.8 461.5 423.0 368.4 367.3 150.3

85+ 379.4 350.4 355.3 387.0 383.3 309.9 518.9 574.3 381.9 468.3 164.7 211.1

Total 46.4 39.5 44.2 38.3 46.7 41.7 60.0 56.7 52.3 43.3 49.1 45.3

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.8.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), lung cancer,

females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 2.0 1.3 1.5 1.6 1.6 1.8 3.2 2.1 2.0 2.3 1.8 0.0

45–54 44.1 35.0 32.9 32.0 39.6 36.6 67.3 42.7 49.9 44.5 34.3 47.5

55–64 127.2 108.5 124.4 146.4 136.1 110.2 157.0 141.0 144.9 148.3 103.2 178.2

65–74 250.2 251.5 246.1 251.0 270.9 231.0 266.5 300.4 304.6 311.5 194.3 508.3

75–84 297.6 310.5 298.2 282.3 320.7 276.8 316.9 342.8 345.3 302.3 178.7 646.9

85+ 218.6 235.9 218.9 191.3 227.0 203.1 245.6 234.7 209.1 246.6 47.0 193.1

Total 47.1 44.7 45.0 46.4 49.4 42.4 55.0 53.3 54.5 53.8 34.0 80.2

2008–12 <45 1.8 1.2 1.6 1.5 2.1 1.8 2.5 2.2 2.9 2.4 2.0 0.6

45–54 42.1 32.3 33.1 28.3 36.9 33.4 70.0 45.2 48.6 50.3 47.4 46.9

55–64 123.0 103.4 107.2 124.3 128.2 98.8 171.9 140.3 127.8 125.9 104.1 116.9

65–74 255.7 240.5 258.2 297.3 277.4 223.6 285.1 300.4 288.4 301.1 215.2 502.7

75–84 323.0 321.6 340.3 322.2 364.4 291.4 355.3 403.9 396.7 353.1 208.1 616.5

85+ 260.2 279.6 246.6 267.5 266.1 240.9 297.2 304.9 283.8 231.3 66.8 367.7

Total 48.0 44.0 46.2 49.3 51.2 41.5 59.3 56.6 55.0 53.4 38.2 75.6

2013–17 <45 1.8 1.2 1.7 1.6 2.3 1.9 2.5 2.5 3.0 2.4 2.0 0.6

45–54 34.3 25.7 30.0 25.3 38.2 28.7 55.8 41.3 50.7 54.6 54.3 47.0

55–64 123.2 98.6 102.4 112.6 117.1 96.6 184.5 146.9 123.9 108.7 110.0 157.5

65–74 247.0 226.4 244.7 289.3 258.4 202.9 300.7 289.7 268.8 262.5 218.8 346.8

75–84 338.5 335.6 361.8 359.4 390.8 294.7 381.3 417.9 388.8 389.3 226.9 585.5

85+ 289.5 284.3 293.9 316.6 302.5 261.8 344.2 388.8 340.5 278.9 87.0 449.3

Total 47.5 42.5 45.9 49.4 50.5 39.8 61.3 57.5 53.9 51.6 40.6 68.2

2018–22 <45 1.9 1.2 1.8 1.7 2.4 2.1 2.8 2.7 3.1 2.4 2.0 0.6

45–54 28.4 23.2 29.8 26.6 40.2 26.9 41.3 44.4 51.8 57.7 59.4 47.1

55–64 115.7 88.8 101.0 103.2 114.5 89.6 177.9 138.6 123.0 118.0 121.8 157.7

65–74 235.6 212.7 213.5 245.4 227.0 185.9 314.3 276.3 247.7 210.9 205.7 282.3

75–84 338.5 329.0 369.7 397.1 381.6 282.4 390.5 409.6 369.9 343.6 231.4 603.6

85+ 305.8 297.4 308.1 335.3 330.7 267.3 374.3 398.8 362.8 289.2 116.5 362.7

Total 45.6 40.3 44.1 47.3 48.4 37.5 60.9 56.1 52.1 47.6 41.7 63.6

2023–27 <45 1.8 1.3 1.8 1.7 2.4 1.8 2.9 2.8 3.1 2.4 2.0 0.6

45–54 27.7 23.3 30.4 27.3 41.2 28.8 38.7 46.1 52.4 59.3 62.1 47.1

55–64 95.1 73.0 90.8 90.8 112.8 77.7 140.2 120.5 125.1 122.9 126.6 157.8

65–74 230.8 202.8 203.1 221.6 204.4 180.2 319.6 274.8 237.2 183.4 205.2 344.1

75–84 318.6 308.0 339.1 368.5 344.0 252.7 394.1 376.0 337.2 283.6 215.9 373.5

85+ 309.9 307.1 321.1 370.9 336.7 264.6 376.7 390.0 331.4 304.2 108.8 372.6

Total 42.7 37.7 41.6 44.0 45.5 35.1 58.0 53.4 50.2 44.4 41.8 59.7

2028–32 <45 1.8 1.3 1.9 1.7 2.5 1.8 3.0 2.8 3.1 2.4 2.0 0.6

45–54 27.6 23.5 30.9 28.0 42.3 29.2 40.0 47.8 53.0 61.0 64.9 47.2

55–64 80.1 66.5 88.9 92.6 115.2 73.1 106.0 124.1 126.2 128.0 131.5 158.0

65–74 212.7 181.4 195.3 198.0 196.7 165.4 298.7 248.8 234.9 190.3 216.2 344.3

75–84 302.6 289.6 294.8 310.6 298.2 233.2 402.7 353.1 312.4 217.6 196.5 365.1

85+ 301.6 289.1 318.1 400.3 310.9 245.6 376.7 367.6 318.6 225.6 109.5 386.1

Total 39.6 34.8 39.4 40.9 43.5 32.8 54.2 51.2 49.2 42.3 42.6 59.6

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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tical model demonstrates that in male

melanoma in Canada, the last 3 estimated

cohort coefficients are negative and the

earlier cohort coefficients positive, so

moving and applying these cohort values

to older age groups could decrease the

rates. In terms of risk factor, this is likely

due to reduced exposure to carcinogenic

ultraviolet rays through primary preven-

tion programs aimed at reducing sun

exposure and enhancing public aware-

ness. Data to enable the monitoring of

trends in sun exposure and sun behaviour

of Canadians are lacking and are urgently

needed. The projected downturn of mela-

noma incidence rates in Canada, espe-

cially in British Columbia and Ontario, is

also possibly linked to the increasing

immigration from rare areas of melanoma

(such as Asia).105,106,141

10. Breast cancer (in females)

Breast cancer is the most frequently

diagnosed cancer and the second leading

cause of cancer death in females in

Canada. The lifetime risk of developing

breast cancer is estimated to be 1 in 9, and

the lifetime probability of dying from the

disease is 1 in 29.1 The average annual

number of new cases of breast cancer in

females in 2003–2007 was 20 110

(Table 4.10.1), accounting for 13.0% of

all new cancer cases in Canada and 27.1%

of the cancer cases in females (Figure 3.9).

Breast cancer risk is strongly connected to

age, with 88% of cases occurring in

women 45 or older in the same period

and 67% of cases diagnosed in the age

groups between 45 and 74. The incidence

rate increased steeply with age up to age

65, followed by a less marked increase to a

plateau at age 75–84 (Table 4.10.2). The

5-year relative survival rate was 88% in

2006–2008.1

Breast cancer incidence in Canada

increased through the 1980s and

1990s and has decreased since then

(Figure 4.10.1). Similar patterns occurred

in women aged 45 to 74, despite

fluctuation in the 65–74 age group

(Figure 4.10.2). The rise in overall breast

cancer incidence rates until 1998–2002

was seen primarily in women aged 55 to

74 and was more evident in women aged

55 to 64, who are in the targeted age group

(50–69 years) of the provincial/territorial

organized breast cancer screening pro-

grams. While incidence rates have

remained steady over time in the youngest

females, the rates have decreased in the

oldest age group. During the last 10

observation years, breast cancer ASIRs

decreased significantly by 0.7% per year

(Figure 3.2). Inter-regional comparison

illustrates that female breast cancer inci-

dence rates appear to be fairly consistent

across the country (Figure 4.10.1).

Extending the current 10 years trend into

the future gives predicted relatively stable

rates in Canada (Figure 4.10.1). The ASIRs

are projected to increase slightly in British

Columbia and Ontario but decrease

slightly in other regions. The generally

consistent regional rates of breast cancer

in females are expected to continue.

The age-specific comparison indicates that

the primary trend of cancer incidence in

Canada in each age group is expected to be

static (Figure 4.10.2). From 2003–2007 to

2028–2032, the ASIRs for breast cancer are

projected to be stable and will be 98.7 per

100 000 by the end of that period

(Table 4.10.2). Over the same period, the

annual number of new cases is predicted

to increase by 55%, from 20 110 to

31 255.

FIGURE 4.8.1
Age-standardized incidence rates (ASIRs) by region, lung cancer, 1983–2032
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FIGURE 4.8.2
Age-standardized incidence rates (ASIRs) for lung cancer by age group (– males, – females), Canada, 1983–2032
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Comments
Breast cancer incidence in Canada rose

steadily during the 1980s and 1990s and

has since decreased. The most prominent

increases until the early 1990s may reflect

the introduction of organized provincial

screening programs and increasing uptake

of breast cancer screening, leading to a

transient additional increase in incidence

due to the detection of a prevalent pool of

undiagnosed cancers.1 Screening may

have resulted in the more recent decrease

because of the exhaustion of undiagnosed

prevalent cases. In 2008, 72% of Canadian

women aged between 50 and 69 reported

having had a screening mammogram in

the preceding 2 years, an increase from

40% in 1990.142 The increase occurred

from 1990 to 2000/2001, and mammogra-

phy utilization rates have since stabilized.

In 2011, the Canadian Task Force on

Preventive Health Care released its recom-

mendations on breast cancer screening for

women aged 40 to 74 at average risk of

breast cancer.143 The Task Force recom-

mends that women aged 50 to 74 be

routinely screened with mammography

every 2 to 3 years (where previously it

was 1 to 2 years), and that women aged 40

to 49 not be routinely screened with

mammography. The Task Force notes a

gap in knowledge exists about the benefits

and harms of screening using mammo-

graphy for females aged less than 40 and

more than 74. In 2013, the Canadian

Association of Radiologists (CAR) pub-

lished new practice guidelines which differ

from the Task Force’s recommenda-

tions.144 The CAR recommends annual

screening of women aged 40 to 49 and

annual or biennial screening of women

aged 50 to 74.144

Some of screen-detected breast cancers are

indolent and would never present clini-

cally; this is referred to as over-diagnosis.

In other research, in cohorts screened for

breast cancer, there was an increase in the

incidence of early-stage disease without a

subsequent decrease in late-stage tumours,

which is evidence of over-diagnosis in this

disease.145 Miller et al.146 reported that

22% of screen-detected breast cancers

were over-diagnosed in the most recent

Canadian study with up to 25-year follow-

up of women aged 40 to 59. The extent of

over-diagnosis might be underestimated,

as ductal carcinoma in situ was not

included in the study. Miller et al.146 also

observed that mammography does not

reduce breast cancer mortality. While the

screening can detect small cancers, it is

associated with exposure to x-rays, false

positive results, complications of extra

breast cancer diagnosis (such as biopsy),

and treatment for breast cancer that would

not have caused any problem in a woman’s

lifetime. Mammography screening for aver-

age-risk women should be considered

based on a discussion between a woman

and her physician weighing the benefits

and risks.

The trend in breast cancer incidence rates

is likely linked to changes in hormonal

factors. Studies indicate that early

menarche, late menopause, delayed first

full-term pregnancy and no full-term

pregnancy are associated with increased

risks of breast cancer.147 A larger number

of births and breastfeeding have protective

effects.147 The long-term decrease in ferti-

lity rates in Canada would be expected to

result in an increase in breast cancer rates,

FIGURE 4.8.3
Age-standardized incidence rates (ASIRs) with and without adjustments for smoking prevalence

rates, lung cancer, Canada, 1983–2032
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TABLE 4.9.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), melanoma, males, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 350 55 35 10 10 155 50 10 15 0 5 0

45–54 420 60 50 15 15 180 55 15 20 5 5 0

55–64 510 90 50 15 15 230 65 15 25 5 10 0

65–74 515 80 50 15 15 240 70 15 25 5 5 0

75–84 400 65 30 10 10 200 45 10 15 5 5 0

85+ 120 25 10 5 5 55 15 0 5 0 0 0

Total 2320 375 225 65 70 1070 300 65 105 15 35 5

2008–12 <45 335 55 35 10 5 160 45 10 10 0 5 0

45–54 435 65 45 10 15 195 60 10 20 5 5 0

55–64 640 110 65 20 20 295 70 20 30 5 10 0

65–74 645 110 55 15 15 295 85 20 30 5 10 0

75–84 525 85 45 15 10 265 60 15 20 5 10 0

85+ 200 35 15 5 5 95 20 5 10 0 5 0

Total 2785 460 260 75 75 1305 335 80 120 20 45 5

2013–17 <45 330 50 35 5 5 170 40 10 10 5 5 0

45–54 410 65 40 10 10 185 50 10 20 5 10 0

55–64 710 120 75 20 20 330 75 20 30 5 10 0

65–74 850 150 75 20 25 395 95 30 40 5 15 0

75–84 630 105 50 15 15 315 70 15 25 5 15 0

85+ 290 50 25 5 10 145 35 5 10 5 5 0

Total 3215 540 295 80 80 1540 365 90 135 25 55 5

2018–22 <45 325 50 30 10 5 170 40 10 10 5 5 0

45–54 360 60 35 10 5 170 40 10 15 5 10 0

55–64 725 115 75 15 20 350 80 20 30 5 10 0

65–74 1010 185 90 25 25 475 100 30 45 10 15 0

75–84 785 135 65 20 15 390 85 25 35 5 15 0

85+ 370 60 35 10 10 185 40 10 10 5 5 0

Total 3570 605 330 85 85 1735 390 100 145 25 60 5

2023–27 <45 315 55 30 10 5 165 40 10 10 5 5 0

45–54 325 50 30 5 5 160 40 10 15 5 15 0

55–64 650 115 70 15 15 315 65 15 30 5 10 0

65–74 1085 185 105 25 25 520 110 30 50 5 10 0

75–84 1015 175 90 20 25 510 100 30 40 5 15 0

85+ 445 80 35 10 10 220 50 10 15 5 5 0

Total 3835 660 365 90 90 1885 415 105 160 25 55 5

2028–32 <45 300 60 30 10 5 150 40 10 10 5 5 0

45–54 320 45 30 10 5 170 40 10 10 5 15 0

55–64 565 100 60 10 10 285 55 10 25 0 10 0

65–74 1100 185 110 20 30 540 120 30 50 5 5 0

75–84 1210 210 115 30 30 605 110 35 50 5 15 0

85+ 570 100 55 10 15 275 65 20 20 5 5 0

Total 4065 700 400 90 90 2025 430 110 170 25 55 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.9.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), melanoma, females, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 530 85 65 10 10 245 65 15 20 5 10 0

45–54 430 65 55 15 10 195 50 15 20 0 10 0

55–64 370 60 30 10 10 160 55 10 25 5 5 0

65–74 315 45 25 5 10 150 45 10 15 0 5 0

75–84 285 40 20 10 10 140 35 10 15 0 5 0

85+ 125 20 10 5 5 60 10 5 5 0 0 0

Total 2055 320 210 55 55 950 260 60 100 15 30 5

2008–12 <45 530 85 55 10 10 255 60 15 20 0 10 0

45–54 460 75 55 10 10 210 50 15 20 0 10 0

55–64 490 85 40 10 10 220 60 15 25 0 10 0

65–74 385 60 30 10 10 180 50 15 20 5 10 0

75–84 335 50 25 10 10 165 40 10 15 0 5 0

85+ 185 30 15 5 5 90 15 5 5 0 0 0

Total 2390 385 225 55 55 1115 270 70 110 15 40 0

2013–17 <45 550 90 50 10 15 270 60 15 20 5 10 0

45–54 450 75 50 10 5 210 45 10 20 0 5 0

55–64 550 95 45 15 15 240 60 20 30 0 10 0

65–74 530 85 40 10 10 245 60 20 30 5 10 0

75–84 380 60 30 10 10 190 40 10 20 5 5 0

85+ 235 40 20 5 10 115 20 5 10 0 5 0

Total 2700 445 235 55 60 1270 285 80 125 15 45 5

2018–22 <45 555 95 40 10 15 285 60 15 20 5 10 0

45–54 430 75 45 5 5 200 40 10 15 0 5 0

55–64 585 95 50 10 10 260 55 20 30 0 10 0

65–74 670 110 50 15 15 300 70 25 35 5 10 0

75–84 465 75 35 10 10 225 50 15 25 5 10 0

85+ 280 45 25 5 10 135 20 5 10 0 0 0

Total 2980 495 245 60 60 1405 295 85 135 15 50 5

2023–27 <45 550 100 35 10 15 295 60 10 20 5 15 0

45–54 425 70 45 5 5 195 40 10 15 0 5 0

55–64 560 95 45 10 10 255 50 15 25 0 5 0

65–74 735 115 55 15 15 320 70 25 40 5 10 0

75–84 635 100 50 10 10 295 60 20 35 5 10 0

85+ 320 50 30 5 10 155 25 10 10 5 5 0

Total 3225 530 265 65 60 1515 305 95 150 15 45 5

2028–32 <45 520 100 25 10 15 285 60 10 20 5 15 0

45–54 455 75 45 10 5 215 40 10 15 0 5 0

55–64 530 90 45 5 10 240 45 15 25 0 5 0

65–74 775 115 65 15 15 340 70 30 40 5 10 0

75–84 790 125 65 15 10 360 70 20 45 5 10 0

85+ 400 65 35 10 10 185 30 10 15 5 5 0

Total 3465 570 275 70 65 1625 315 100 165 15 45 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.9.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), melanoma,

males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 3.4 4.3 3.2 3.2 2.5 3.9 2.0 3.9 5.6 4.5 3.4 0.6

45–54 17.0 18.9 18.9 18.9 16.0 19.6 9.4 21.8 26.7 33.0 12.4 18.1

55–64 29.7 37.2 32.0 26.2 27.4 36.0 15.2 30.0 42.0 35.0 26.3 14.7

65–74 48.2 52.8 53.8 41.3 40.0 59.1 25.5 61.8 69.0 74.4 37.1 21.9

75–84 64.1 72.9 59.6 40.2 33.7 84.2 30.6 79.6 82.9 102.3 72.6 28.8

85+ 79.8 93.5 77.3 53.2 80.7 99.8 44.1 58.3 78.3 159.4 53.6 0.0

Total 13.1 15.4 13.6 11.3 10.6 16.0 7.0 15.3 18.9 20.0 11.6 6.1

2008–12 <45 3.4 4.1 2.9 2.8 1.9 4.2 1.9 4.2 4.6 6.1 2.9 1.6

45–54 16.0 18.0 15.6 15.1 14.0 18.3 9.4 18.9 25.8 29.8 14.7 7.6

55–64 31.1 38.8 32.4 30.4 25.8 38.4 13.4 35.9 43.6 52.5 32.2 14.8

65–74 52.2 63.2 52.1 44.0 40.5 63.8 26.3 67.5 78.0 74.8 45.4 24.9

75–84 74.9 81.6 73.5 59.0 48.8 98.1 35.4 82.2 95.8 118.8 86.4 35.6

85+ 94.3 109.2 88.0 64.4 73.0 116.3 47.9 101.4 119.9 259.7 125.5 44.9

Total 13.9 16.4 13.6 11.9 10.3 17.2 7.0 16.6 19.7 23.9 13.8 6.6

2013–17 <45 3.2 3.8 2.5 2.6 1.8 4.2 1.8 4.4 4.6 8.9 2.9 1.5

45–54 15.0 18.3 14.0 14.6 10.8 16.8 8.1 17.4 24.7 27.5 25.2 7.2

55–64 30.1 36.4 30.6 28.7 22.1 37.4 13.1 35.5 41.9 53.3 27.8 14.3

65–74 54.4 67.2 53.5 47.7 43.1 67.9 24.5 67.8 78.0 77.8 44.7 25.9

75–84 81.5 90.6 76.4 66.0 51.6 106.8 37.8 93.4 107.2 105.2 104.4 38.8

85+ 108.4 126.6 99.5 67.8 78.4 135.6 55.2 116.7 133.0 295.0 137.4 51.6

Total 14.2 16.8 13.3 12.2 9.9 17.8 6.8 17.1 20.0 25.8 15.3 6.7

2018–22 <45 3.0 3.6 2.4 2.8 1.8 4.0 1.7 4.7 4.4 11.5 2.9 1.4

45–54 14.2 17.3 12.0 13.1 7.6 16.8 7.6 16.1 22.8 28.9 35.1 6.7

55–64 27.8 32.7 27.7 22.1 20.2 34.5 12.9 31.1 41.1 36.6 20.5 13.2

65–74 53.3 66.7 51.1 49.3 41.7 66.9 22.4 63.3 78.5 85.4 39.0 25.4

75–84 84.8 98.1 80.3 66.9 54.2 110.1 38.0 101.8 113.8 97.6 102.3 40.4

85+ 116.8 125.4 118.0 90.1 80.2 147.6 57.8 140.3 137.9 212.4 156.5 55.6

Total 13.9 16.5 12.9 11.9 9.4 17.5 6.6 17.0 19.9 25.7 15.4 6.6

2023–27 <45 2.8 3.5 2.4 2.9 1.7 3.7 1.6 4.8 4.4 13.0 2.9 1.3

45–54 12.9 14.2 9.9 10.9 6.8 16.2 7.3 15.7 22.2 33.5 41.1 6.1

55–64 25.1 31.2 25.4 19.5 16.7 30.2 11.3 27.1 40.6 25.6 24.4 11.9

65–74 49.6 59.6 48.5 43.1 36.7 62.5 21.8 59.4 74.3 60.8 23.9 23.6

75–84 84.5 98.9 82.1 68.1 58.0 111.6 35.1 94.2 113.2 79.7 77.4 40.2

85+ 120.6 139.8 111.5 82.8 86.9 150.4 61.2 143.9 159.2 173.6 137.1 57.4

Total 13.1 15.7 12.3 11.1 8.8 16.7 6.2 16.2 19.7 23.6 14.3 6.3

2028–32 <45 2.7 3.7 2.4 3.0 1.7 3.3 1.6 4.9 4.5 14.7 2.9 1.3

45–54 11.8 11.6 9.1 11.4 6.7 16.1 6.3 16.2 20.6 38.8 47.9 5.6

55–64 23.2 29.0 22.3 17.5 11.8 29.3 10.3 24.6 36.6 21.5 28.9 11.0

65–74 45.1 53.0 44.5 32.8 34.2 56.2 21.4 51.4 74.6 39.0 14.8 21.5

75–84 81.2 95.6 79.2 68.3 56.2 107.1 32.1 88.6 113.6 76.2 59.6 38.6

85+ 121.7 141.8 126.9 86.1 89.0 150.6 58.9 155.3 157.7 149.2 117.9 57.9

Total 12.4 14.8 11.7 10.4 8.2 15.7 5.9 15.5 19.2 23.1 14.0 5.9

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.9.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), melanoma,

females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 5.3 6.4 6.1 3.6 3.6 6.2 3.0 6.1 7.5 7.4 4.6 3.0

45–54 17.4 19.9 22.2 18.9 13.5 20.6 8.0 21.9 23.9 19.4 19.7 11.5

55–64 20.6 24.7 20.2 16.4 15.6 24.2 11.5 22.0 40.6 39.9 19.3 17.7

65–74 26.4 29.7 25.2 18.2 20.6 32.5 15.4 34.8 39.7 45.4 21.3 0.0

75–84 32.6 35.4 32.8 30.8 24.5 41.4 15.3 38.9 57.7 63.0 25.8 0.0

85+ 37.1 42.4 44.5 28.1 43.7 47.8 15.3 35.6 39.9 64.3 27.4 0.0

Total 10.7 12.4 11.7 8.5 8.0 12.8 5.7 12.6 16.5 16.7 9.6 4.9

2008–12 <45 5.4 6.6 5.1 3.7 3.6 6.5 2.9 6.3 7.3 6.5 5.6 2.5

45–54 17.1 20.2 20.1 14.2 10.6 19.8 7.6 21.6 26.7 18.3 18.8 7.8

55–64 22.9 28.5 21.3 18.5 15.6 27.2 10.8 28.1 39.6 24.3 23.4 10.5

65–74 28.5 31.9 25.0 21.3 19.0 34.9 14.7 38.9 46.2 53.0 34.5 13.0

75–84 36.9 41.8 36.6 26.0 25.3 47.0 16.8 39.1 62.0 53.6 35.9 16.8

85+ 42.3 51.5 45.4 32.3 35.7 54.9 14.3 47.2 51.3 63.9 36.3 19.3

Total 11.3 13.4 11.0 8.4 7.6 13.6 5.5 13.6 17.2 14.7 11.9 5.1

2013–17 <45 5.4 6.6 4.3 3.7 3.6 6.7 2.7 6.4 7.4 6.8 7.6 2.5

45–54 17.1 20.8 18.0 11.7 8.1 19.9 7.5 21.3 25.6 11.7 15.1 7.8

55–64 22.6 28.2 19.4 18.9 15.7 26.0 9.8 30.3 38.7 18.2 23.4 10.3

65–74 31.4 36.5 26.2 21.5 17.9 38.0 14.5 43.8 53.1 40.3 36.4 14.3

75–84 39.6 44.7 36.8 26.6 24.3 50.4 16.9 42.2 64.4 70.4 40.8 18.1

85+ 46.3 55.9 50.8 33.9 40.3 58.5 14.7 56.0 60.7 86.1 45.2 21.1

Total 11.6 13.9 10.2 8.2 7.2 14.0 5.3 14.4 17.8 13.7 13.3 5.3

2018–22 <45 5.2 6.5 3.4 3.9 3.6 6.7 2.6 6.4 7.5 7.0 9.4 2.4

45–54 17.4 21.4 16.7 9.3 7.6 20.0 7.5 21.2 25.0 10.3 13.3 8.0

55–64 22.0 26.3 19.3 16.4 14.0 25.0 9.1 31.6 37.1 20.2 19.9 10.1

65–74 32.7 37.6 26.7 25.2 18.6 38.7 14.1 45.7 56.2 29.3 33.0 14.9

75–84 41.4 47.6 35.4 28.7 21.1 51.8 16.7 45.3 70.5 75.8 46.4 18.9

85+ 49.5 59.7 52.6 30.7 43.7 63.3 15.8 51.9 62.6 54.3 32.4 22.6

Total 11.6 13.9 9.4 8.2 7.0 14.0 5.1 14.7 18.1 12.9 13.9 5.3

2023–27 <45 5.0 6.5 2.6 3.9 3.7 6.6 2.6 6.1 7.5 6.7 10.5 2.3

45–54 16.9 18.7 17.0 10.6 7.0 18.9 7.1 21.4 25.5 14.8 14.4 7.7

55–64 21.5 25.3 17.9 14.2 11.0 24.1 9.2 30.0 35.5 15.6 12.9 9.8

65–74 31.5 35.2 25.3 26.2 18.8 35.9 13.1 47.8 54.7 23.5 26.7 14.4

75–84 44.5 51.1 38.8 29.9 20.1 54.7 16.9 49.0 79.9 62.9 39.1 20.3

85+ 51.5 59.2 53.5 35.5 39.2 64.5 15.6 59.5 65.1 114.5 38.3 23.5

Total 11.4 13.5 8.8 8.3 6.7 13.7 5.0 14.8 18.3 12.6 13.5 5.2

2028–32 <45 4.7 6.2 2.0 3.8 3.7 6.2 2.6 6.3 7.6 6.5 11.6 2.1

45–54 17.0 18.8 14.9 12.5 7.0 19.9 6.9 19.9 26.0 16.1 16.3 7.7

55–64 21.6 25.3 16.7 11.5 10.0 23.7 9.3 29.3 34.7 12.7 9.2 9.8

65–74 30.4 31.8 25.5 23.4 16.5 33.9 12.4 48.2 52.6 26.8 20.3 13.9

75–84 45.3 50.7 39.0 35.7 21.1 54.1 16.6 50.2 83.3 47.3 32.4 20.7

85+ 52.8 62.9 50.8 37.6 34.2 64.9 15.7 58.9 73.5 90.1 36.5 24.1

Total 11.2 13.1 8.1 8.2 6.4 13.4 4.9 14.7 18.3 11.8 13.5 5.1

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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but fertility rates have stabilized.148,149

Both oral contraceptives and hormone

replacement therapy increase the incidence

of breast cancer.147,150,151 Following a 2002

Women’s Health Initiative trial report

about increased breast cancer risk asso-

ciated with hormone replacement therapy,

its use fell dramatically in Canada and

elsewhere, which appears to have contrib-

uted to a temporary decrease in breast

cancer incidence rates.152,153 Obesity

increases breast cancer risk in postmeno-

pausal women, but may be protective in

premenopausal women.85,147 Breast den-

sity is strongly and independently asso-

ciated with risk of breast cancer, with

approximately 4-fold increased risk for

highest (§75%) versus lowest density

(<10%).154 Breast density is mainly influ-

enced by genetic factors, and is also

inversely associated with age, menopausal

status and parity.154-156 Breast density

makes detecting cancer by mammography

difficult and increases risk of advanced

tumour stage at diagnosis.157,158 IARC

classified ‘‘shift work that involves circa-

dian disruption’’ as a probable human

carcinogen for breast cancer.47

Approximately 27% of breast cancer cases

diagnosed in the United Kingdom (UK) in

2010 are attributable to mostly modifiable

lifestyle and environmental factors.159 A

systematic analysis of 48 studies shows a

modest (15%–20%) risk reduction for

physically active females, with a stronger

link for postmenopausal women (20%–

80%).160 The analysis also indicated a 6%

reduction in breast cancer risk for each

additional hour of physical activity per

week. In the Canadian context, light

intensity activity did not reduce breast

cancer risk.161 The occurrence of breast

cancer is causally related to the consump-

tion of alcoholic beverages.47,162 According

to the IARC, the evidence that tobacco

smoking causes breast cancer is limited.163

However, considerable evidence has sug-

gested a potentially casual role for active

smoking and early smoking initia-

tion.164,165 The association between pas-

sive smoking and breast cancer is still a

topic of some debate, although there has

been a suggestion for an elevated risk for

premenopausal breast cancer.147,165 X-

radiation and gamma-radiation are asso-

ciated with increased risk of breast can-

cer.47 The younger the age of exposure, the

greater the excess risk.151 Changes in the

modifiable factors may have also influ-

enced the trend of breast cancer.

11. Cervix cancer

Cervix cancer was responsible for 0.9% of

all new Canadian cases of cancer and 1.8%

of cancer cases in females, with an average

of 1345 new cases annually in 2003–2007

(Table 4.11.1). One in 145 females can

expect to develop the disease in her life-

time, and 1 in 443 females are likely to die

from it.1 During 1998–2007, the ASIRs for

cervix cancer decreased significantly by

1.4% per year (Figure 3.2). The 5-year

relative survival rate for cervix cancer was

74% in Canada between 2006 and 2008.1

The pattern of age-specific rates of cervix

cancer differs from those of most others

cancers. Women aged 45 or older experi-

enced almost double the incidence rate of

their younger counterparts in 2003–2007

(Table 4.11.2). However, the number of

cases decreased significantly with age

(Table 4.11.1). The observed incidence

rates decreased in all age groups, at

approximately similar levels for age

groups 45 and over (Figure 4.11.2). The

predictions indicate that the incidence

FIGURE 4.9.1
Age-standardized incidence rates (ASIRs) by region, melanoma, 1983–2032
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FIGURE 4.9.2
Age-standardized incidence rates (ASIRs) for melanoma by age group (– males, – females), Canada, 1983–2032
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TABLE 4.10.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), breast cancer, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 2360 310 240 55 70 975 555 45 65 10 30 5

45–54 4540 575 435 125 155 1745 1175 105 130 20 70 10

55–64 4950 620 400 140 180 1865 1360 125 150 25 85 10

65–74 4005 500 345 135 135 1555 1015 95 135 20 60 5

75–84 3060 395 255 105 125 1155 765 85 115 15 40 5

85+ 1195 155 95 55 60 410 310 35 55 5 15 0

Total 20 110 2555 1770 615 730 7705 5175 490 645 90 300 40

2008–12 <45 2135 285 225 45 70 935 445 40 50 5 25 5

45–54 4805 635 475 125 150 1910 1160 110 145 20 65 15

55–64 5850 750 495 165 210 2175 1575 150 180 30 95 15

65–74 4735 600 400 145 155 1805 1255 115 155 25 85 5

75–84 3050 375 260 105 110 1170 785 80 110 15 45 5

85+ 1360 180 110 60 60 505 335 45 55 5 15 0

Total 21 930 2825 1970 645 755 8500 5550 535 695 100 325 45

2013–17 <45 2210 290 235 55 75 970 445 40 50 5 20 5

45–54 4720 665 475 100 145 1965 1055 95 135 20 60 15

55–64 6405 830 580 190 225 2405 1665 155 190 35 105 15

65–74 5945 780 500 165 190 2245 1580 155 195 30 110 10

75–84 3265 400 295 110 110 1250 845 85 115 20 55 5

85+ 1555 195 135 60 60 580 400 45 65 10 15 0

Total 24 100 3160 2220 685 805 9415 5985 585 750 115 370 55

2018–22 <45 2490 325 255 65 85 1085 485 35 50 5 20 5

45–54 4350 635 455 85 145 1915 880 90 115 15 50 15

55–64 6950 945 645 195 225 2695 1720 170 210 35 105 20

65–74 6935 930 615 200 220 2605 1805 180 225 40 135 15

75–84 3965 500 365 125 130 1490 1050 105 140 25 80 5

85+ 1680 210 150 60 65 630 440 50 65 10 20 0

Total 26 375 3545 2480 730 865 10 420 6390 630 805 130 410 60

2023–27 <45 2855 375 265 70 90 1245 525 35 50 5 20 10

45–54 4425 645 480 105 155 1955 875 85 110 15 40 10

55–64 6855 995 650 160 220 2800 1580 150 200 30 95 20

65–74 7680 1050 725 230 240 2935 1935 190 245 45 150 20

75–84 5075 665 465 145 160 1895 1350 150 180 30 110 10

85+ 1945 235 185 70 65 730 520 55 75 15 30 0

Total 28 835 3970 2770 780 935 11 565 6785 670 865 145 445 70

2028–32 <45 3090 390 265 65 95 1295 525 35 50 5 15 10

45–54 4990 745 525 125 175 2240 975 80 115 15 40 15

55–64 6385 965 625 140 220 2755 1340 135 170 25 80 15

65–74 8385 1200 810 240 240 3310 2015 205 270 50 150 20

75–84 5970 795 575 175 190 2230 1565 170 210 40 135 15

85+ 2435 310 230 80 80 900 670 75 90 20 40 5

Total 31 255 4405 3035 825 1000 12 730 7095 700 910 155 470 75

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.10.2
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), breast cancer,

females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 21.8 21.7 21.3 18.2 19.3 22.7 22.3 18.3 20.3 17.5 16.3 16.2

45–54 182.2 171.0 177.1 170.1 182.4 185.7 191.2 170.4 171.6 161.1 156.4 170.1

55–64 278.7 256.0 264.2 284.8 296.0 279.9 295.2 275.0 256.4 286.0 256.4 294.1

65–74 338.4 318.0 357.9 363.6 328.9 341.4 336.4 321.2 361.2 357.6 316.7 318.1

75–84 352.7 340.5 377.4 344.7 365.6 342.8 354.6 391.0 419.8 406.1 329.8 426.8

85+ 348.0 322.9 347.3 341.8 374.2 327.6 379.7 387.7 424.7 353.9 246.9 579.2

Total 97.9 92.7 98.0 96.1 97.8 98.7 100.9 94.5 98.5 96.6 86.1 97.7

2008–12 <45 20.9 20.6 19.8 17.4 20.7 22.8 19.8 17.6 18.7 14.4 14.5 21.1

45–54 177.2 174.2 171.5 159.7 161.7 181.4 180.7 172.0 181.3 167.0 151.7 178.5

55–64 273.1 250.3 252.4 274.8 286.8 270.6 296.4 276.1 263.6 280.3 242.9 275.0

65–74 349.8 324.0 360.1 367.5 342.3 350.5 359.9 335.1 358.8 395.8 354.2 352.2

75–84 337.5 313.4 358.2 358.9 340.6 333.4 342.0 371.0 391.9 418.6 335.8 339.8

85+ 312.7 295.6 323.0 343.7 311.7 307.1 318.5 391.9 386.3 295.0 233.3 314.9

Total 96.2 90.9 94.5 94.3 95.1 97.6 98.7 94.6 97.6 97.0 85.9 96.8

2013–17 <45 21.4 20.4 19.8 19.9 21.2 23.4 19.7 18.7 18.5 14.1 13.3 21.6

45–54 176.9 182.7 172.2 138.6 164.2 184.0 175.2 161.3 180.8 157.6 144.0 178.1

55–64 262.7 243.2 242.6 269.6 274.3 260.0 283.7 261.6 256.6 300.8 246.7 264.5

65–74 351.8 330.9 345.3 361.6 337.3 350.8 369.8 360.1 354.6 376.3 361.3 354.2

75–84 342.3 310.4 370.7 381.2 343.6 336.1 352.0 369.8 396.7 455.7 385.0 344.6

85+ 304.9 276.9 315.9 339.8 289.0 298.2 317.7 378.1 415.3 350.8 254.9 307.0

Total 95.8 91.2 93.1 93.7 94.3 97.4 98.0 94.5 97.0 98.2 87.0 96.5

2018–22 <45 22.8 21.3 19.9 21.9 22.7 24.7 20.2 16.9 18.6 14.0 13.1 23.0

45–54 174.5 180.8 169.8 134.9 170.9 188.0 165.3 166.3 174.2 147.3 131.2 175.7

55–64 262.3 254.9 242.2 261.9 255.7 260.3 280.5 269.8 265.1 298.1 243.7 264.1

65–74 340.2 320.4 329.2 350.1 328.0 336.8 365.6 342.4 345.9 384.4 364.1 342.6

75–84 354.4 324.1 383.2 390.8 352.9 346.3 371.0 382.6 400.2 494.1 437.3 356.8

85+ 297.7 268.2 305.6 335.7 295.8 291.9 313.2 390.4 384.8 365.1 279.0 299.8

Total 96.1 92.3 92.1 93.5 94.1 98.1 97.3 93.9 96.3 98.8 87.5 96.7

2023–27 <45 24.8 22.7 19.7 21.9 22.6 26.4 21.4 16.9 18.6 13.9 12.9 24.9

45–54 175.7 179.1 172.3 158.6 179.8 191.4 161.7 168.8 174.5 146.4 123.3 176.9

55–64 263.2 269.5 246.1 231.6 260.3 266.5 275.4 254.9 266.9 286.3 235.7 265.0

65–74 330.3 316.2 319.1 346.9 314.0 329.7 352.4 331.3 340.2 410.9 372.1 332.6

75–84 356.9 331.8 368.2 386.1 347.4 349.5 382.9 410.4 398.2 463.5 446.8 359.3

85+ 310.7 271.7 332.7 373.3 298.3 303.9 333.9 381.0 413.5 412.9 336.3 312.8

Total 97.2 94.4 91.7 93.4 94.3 99.9 97.1 93.0 96.3 98.8 87.3 97.8

2028–32 <45 26.0 22.6 19.6 21.8 22.5 26.2 21.3 16.9 18.5 13.8 12.8 26.2

45–54 186.1 191.0 173.8 172.9 191.4 207.0 169.5 156.1 175.6 145.6 122.4 187.3

55–64 260.5 268.6 243.6 224.6 271.2 273.9 261.6 260.4 258.0 270.9 218.2 262.3

65–74 331.4 333.6 322.2 335.2 294.6 331.7 352.2 338.8 352.7 410.0 369.9 333.6

75–84 344.9 321.0 354.1 373.3 339.9 336.1 378.7 384.7 387.7 492.5 455.1 347.3

85+ 321.8 290.7 336.6 366.8 311.3 314.5 352.0 407.9 402.7 443.3 376.6 324.0

Total 98.7 96.5 91.3 93.0 94.9 101.8 96.7 92.0 96.0 98.6 86.2 99.3

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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rates will decrease with time and then

level off in each age group. The rates are

projected to decrease with age in each

period for women aged 45 and over

(Figure 4.11.2). Women aged 85 or older

will eventually experience rates as low as

those in the youngest age group.

In all regions, the incidence rates have

decreased with time, at similar degrees

(Figure 4.11.1). The projections show that

British Columbia will continue to have the

lowest rates, while the Prairies will experi-

ence the highest incidence after 2008–

2012.

From 2003–2007 to 2028–2032, the ASIRs

of cervix cancer for Canada are expected

to decrease by 20%, from 7.6 to 6.1 per

100 000 (Table 4.11.2). With the projected

Canada population growth and aging,

however, the annual number of new cases

is predicted to increase by 7%, from 1345

to 1435 (Table 4.11.1).

Comments
The 2013 IARC summary concludes that

there is sufficient evidence for the human

carcinogenicity of HPV types 16, 18, 31,

33, 35, 39, 45, 51, 52, 56, 58 and 59 in the

cervix.47 Virtually all cervical cancers are

causally linked to HPV.166 HPV types 16

and 18 cause approximately 70% of all

cervical cancers.167,168 The overall HPV

prevalence was estimated at 16.8% in

females in British Columbia, with the

prevalence of high-risk HPV at 13.9%.169

HPV DNA point prevalence is thought to

underestimate cumulative incidence of

infection as many infections resolve spon-

taneously. People with immunosuppres-

sion caused by human immunodeficiency

virus (HIV) infection or organ transplanta-

tion are also at increased risk.170 Cigarette

smoking generally doubles the risk of

developing the disease, with dose-

response trends for both smoking fre-

quency and duration.52 About 7% of

cervical cancer cases were attributed to

smoking in the UK in 2010.171

Cervical cancer incidence rate has

dropped significantly due to general popu-

lation screening with the Papanicolaou

(Pap) test that allows early detection and

treatment of precancerous lesions. The

2013 Annual Report to the Nation on the

Status of Cancer56 shows that the preva-

lence of the Pap test is negatively asso-

ciated with cervical cancer incidence rates

in the US but positively associated with

vaccination coverage levels. Information

on cervical cancer screening has not been

included in the statistical projections in

this report, but cervical cancer screening

has been widespread in Canada for many

decades and therefore its impact on future

trends of cervical cancer incidence has

been taken into account to some extent

through observed incidence rates. Cervical

cancer rates should fall even faster, as the

effects of HPV vaccinations come into

play. A recently introduced vaccine has

FIGURE 4.10.1
Age-standardized incidence rates (ASIRs) by region, female breast cancer, 1983–2032
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FIGURE 4.10.2
Age-standardized incidence rates (ASIRs) for female breast cancer by age group, Canada, 1983–

2032
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TABLE 4.11.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), cervix Cancer, Canada, 2003–

2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 580 70 75 15 20 230 115 15 25 5 10 0

45–54 305 30 35 10 10 120 70 10 10 0 5 0

55–64 195 25 15 5 10 80 45 5 5 0 5 0

65–74 120 10 10 5 5 50 30 5 5 0 0 0

75–84 110 10 10 5 5 40 30 5 5 0 0 0

85+ 35 5 5 0 0 15 10 0 0 0 0 0

Total 1345 155 150 40 45 530 300 35 50 10 25 5

2008–12 <45 520 60 85 15 15 210 95 15 20 5 10 0

45–54 300 30 30 10 10 120 75 5 10 0 5 0

55–64 225 25 20 5 10 90 50 5 5 0 5 0

65–74 130 15 15 5 5 55 30 5 5 0 0 0

75–84 85 10 5 0 5 30 25 5 0 0 0 0

85+ 40 5 5 0 0 15 10 0 0 0 0 0

Total 1295 145 160 40 45 520 285 30 45 5 20 5

2013–17 <45 505 55 85 20 15 210 85 10 20 5 10 0

45–54 280 30 35 10 10 115 65 5 10 0 5 0

55–64 245 25 25 5 10 100 60 5 10 0 5 0

65–74 150 15 15 5 5 60 35 5 5 0 0 0

75–84 80 10 5 0 5 30 20 5 0 0 0 0

85+ 35 5 5 0 0 10 10 0 0 0 0 0

Total 1290 140 165 40 40 525 280 30 45 5 20 5

2018–22 <45 495 50 80 15 15 215 80 10 20 5 10 0

45–54 270 30 35 10 5 115 60 5 10 0 0 0

55–64 260 30 25 10 10 105 65 5 10 0 5 0

65–74 175 20 20 5 5 70 45 5 5 0 0 0

75–84 85 10 10 5 5 30 25 5 0 0 0 0

85+ 35 5 5 0 0 10 10 0 0 0 0 0

Total 1320 140 175 45 40 550 280 30 45 5 15 5

2023–27 <45 500 50 65 15 15 230 75 10 20 5 10 0

45–54 280 30 50 10 5 115 60 5 10 0 5 0

55–64 255 30 30 10 10 105 60 5 10 0 0 0

65–74 210 20 25 5 5 85 55 5 5 0 0 0

75–84 105 10 10 5 5 40 30 5 0 0 0 0

85+ 35 5 5 0 0 10 10 0 0 0 0 0

Total 1385 145 180 45 45 580 290 35 50 10 15 5

2028–32 <45 490 50 65 15 15 230 75 10 20 0 10 0

45–54 290 25 45 10 5 120 55 5 10 0 5 0

55–64 260 30 35 10 5 105 55 5 10 0 0 0

65–74 225 25 25 5 5 90 65 5 5 0 0 0

75–84 130 15 15 5 5 50 40 5 5 0 0 0

85+ 40 5 5 0 0 15 15 0 0 0 0 0

Total 1435 150 185 50 45 610 300 35 50 10 15 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.11.2
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), cervix cancer,

Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 5.9 5.4 7.5 6.5 5.5 5.9 5.0 6.3 9.1 8.1 7.6 4.0

45–54 12.3 9.5 13.3 17.3 12.5 13.1 11.8 12.8 12.9 11.5 9.7 19.6

55–64 10.8 10.8 10.8 8.7 12.6 11.8 9.3 7.5 12.3 17.2 11.6 29.3

65–74 10.2 6.9 12.9 7.7 12.8 10.5 9.5 14.1 14.0 14.7 11.2 0.0

75–84 12.3 10.2 13.1 9.8 10.1 11.4 14.6 19.2 14.1 14.5 11.2 0.0

85+ 10.8 7.5 13.1 8.9 6.2 10.0 13.7 10.5 11.2 32.2 11.8 96.5

Total 7.6 6.6 9.1 8.1 7.5 7.7 6.8 8.1 10.3 10.1 8.6 8.4

2008–12 <45 5.4 4.5 7.7 6.6 4.8 5.4 4.3 6.4 8.7 7.2 6.8 6.0

45–54 11.3 8.8 11.8 13.3 10.3 11.7 11.9 8.5 13.7 15.0 9.5 12.6

55–64 10.3 8.8 11.0 11.1 10.9 11.2 9.4 11.2 10.8 13.7 7.7 11.4

65–74 9.5 7.5 11.9 10.5 11.3 10.3 8.9 9.0 9.1 12.6 8.4 10.5

75–84 9.3 7.1 8.6 7.8 13.7 9.0 10.1 15.6 8.8 12.3 12.8 10.3

85+ 8.7 8.4 10.9 8.1 6.5 7.7 11.3 9.7 5.7 11.6 9.3 9.7

Total 6.9 5.7 8.8 8.0 6.7 7.1 6.2 7.6 9.4 9.2 7.5 7.7

2013–17 <45 5.0 3.9 7.0 6.4 4.4 5.2 3.9 5.9 8.6 6.7 6.7 5.6

45–54 10.8 8.4 12.4 13.7 9.3 11.0 11.3 9.2 12.5 14.3 7.9 11.9

55–64 10.0 8.0 10.6 10.7 9.8 10.7 10.2 10.1 10.1 13.3 6.9 11.1

65–74 8.7 7.0 10.7 10.2 10.2 9.5 8.4 7.7 6.8 11.6 5.3 9.7

75–84 8.1 6.1 8.7 8.4 12.5 7.8 8.8 12.6 7.1 10.8 8.5 9.0

85+ 6.7 6.4 7.2 4.8 5.9 6.4 8.5 9.1 4.5 8.9 7.0 7.5

Total 6.5 5.0 8.2 7.8 6.1 6.7 5.7 7.0 8.9 8.6 6.8 7.2

2018–22 <45 4.7 3.3 6.4 5.9 4.1 5.0 3.5 5.2 8.2 6.2 6.9 5.2

45–54 11.3 8.8 13.8 15.9 8.7 11.8 11.3 12.0 14.1 14.9 6.4 12.5

55–64 9.7 7.8 10.3 10.7 9.2 10.0 10.6 8.8 10.5 12.9 6.0 10.8

65–74 8.7 6.6 10.3 9.8 9.6 9.4 8.9 9.8 7.2 11.6 4.2 9.7

75–84 7.5 5.7 8.7 11.8 11.7 7.4 8.3 9.8 5.2 10.0 5.5 8.4

85+ 5.8 4.7 8.2 5.1 5.4 5.3 7.1 6.9 2.9 7.7 8.4 6.4

Total 6.2 4.6 7.9 7.8 5.7 6.6 5.5 6.8 8.8 8.3 6.5 6.9

2023–27 <45 4.6 3.1 5.2 5.7 4.0 5.1 3.3 5.0 7.8 6.0 6.6 5.1

45–54 11.3 7.9 17.5 16.2 8.4 11.3 10.8 13.0 17.9 15.0 8.2 12.5

55–64 9.8 8.1 11.3 11.7 8.9 9.9 10.6 10.5 10.9 13.0 5.3 10.9

65–74 9.0 6.5 10.4 9.7 9.3 9.4 10.4 9.8 7.7 12.0 4.1 10.0

75–84 7.4 5.8 8.3 11.4 11.3 7.2 8.4 9.7 4.7 9.9 3.6 8.2

85+ 5.5 5.0 8.4 6.0 5.2 4.9 6.9 6.5 3.0 7.3 4.6 6.1

Total 6.2 4.4 7.5 7.8 5.5 6.5 5.4 6.8 9.0 8.2 6.4 6.8

2028–32 <45 4.4 3.0 5.0 5.6 3.9 5.0 3.2 4.7 7.3 5.8 6.4 4.9

45–54 10.9 6.6 14.6 15.1 8.1 11.4 9.8 11.8 18.7 14.4 9.3 12.1

55–64 10.6 8.8 13.0 13.7 8.6 10.7 10.9 14.3 12.9 14.0 4.4 11.7

65–74 9.0 6.6 10.3 10.3 8.9 9.0 10.9 9.0 8.5 11.9 3.6 10.0

75–84 7.7 5.6 8.2 11.6 11.0 7.4 9.2 12.9 5.4 10.2 3.1 8.5

85+ 5.3 4.6 8.7 9.6 5.1 5.0 6.6 4.5 1.9 7.1 3.3 5.9

Total 6.1 4.2 7.3 7.9 5.3 6.5 5.3 6.9 9.0 8.1 6.2 6.7

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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been shown to reduce the risk of infection

with HPV types 16 and 18. The reduction

in incidence rates that might be expected

for newly vaccinated cohorts depends on

the eligibility and coverage as well as the

percentage of cancers prevented by the

vaccine.172 The primary age group recom-

mended for HPV vaccination is females

aged 9 to 13. The vaccination is also

recommended for females aged 14 to 26 as

there still is the potential for benefit

regardless of previous history of sexual

activity.173 Women aged 20 to 24 would

be included in the lower risk cohorts by

2020 and those aged 30 to 34, by 2030. If

the vaccine prevents 70% of new cervical

cancers173 and population coverage is

60%,60 the reduction in the incidence rate

for all ages combined will be minimal by

2020, but the incidence rate is estimated to

be reduced by about an additional 7% by

2030, from 6.1 to 5.5 per 100 000.

12. Cancer of the body of the uterus

Uterine cancer, or endometrial cancer

specifically, which arises in the body of

the uterus, is the fourth most common

cancer in Canadian females and the most

frequently diagnosed gynecological malig-

nancy. The likelihood of developing uter-

ine cancer is 1 in 39, and the lifetime

probability of dying from the disease is 1 in

173.1 In 2003–2007, the average annual

number of new uterine cancer cases was

4105, or 5.5% of all cancer cases in females

(Table 4.12.1). Uterine cancer is rarely

seen before age 45 (2.0 per 100 000), but

the incidence increased sharply with age,

peaked at 82.0 per 100 000 in the 65–74 age

group, and subsequently decreased gradu-

ally (Table 4.12.2). Approximately 57% of

the new cases were diagnosed in women

aged 55 to 74. Uterine cancer has the

highest 5-year relative survival rate among

all main gynecological cancers (including

cervix, ovarian, vaginal and vulvar) in

Canada, at 85% for 2006–2008.1

Overall rates of uterine cancer decreased

marginally in the 1980s and have gradually

risen slightly (Figure 4.12.1). During 1998–

2007, the ASIRs increased significantly by

0.7% per year (Figure 3.2). Uterus cancer

incidence in females younger than 45 has

stabilized (Figure 4.12.2). The rates in

women aged 45 to 64 have risen steadily

since 1988–1992, being less evident in the

45–54 age range. Incidence in women aged

65 to 74 fell substantially until 1998–2002

and then increased slightly. The rates in

women aged 75 or older have decreased

since 1998–2002, with relatively pro-

nounced decreases in women aged 75 to

84. Figure 4.12.1 indicates that Quebec

used to have the highest rates of uterus

cancer, but the rates have decreased sub-

stantially and approached the lowest level

of the regions in 2003–2007. The rates in

other regions have been relatively stable

through the observation periods.

Figure 4.12.2 shows that the increase in the

overall rates of uterine cancer will be less

evident in younger females (<55) and

substantial in women aged between 55 and

74. Incidence in women aged 75 to 84 will

fall slightly in the first period and then

increase markedly. The rates in the oldest

women will decrease in the first 2 periods

FIGURE 4.11.1
Age-standardized incidence rates (ASIRs) by region, cervix cancers, 1983–2032
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FIGURE 4.11.2
Age-standardized incidence rates (ASIRs) for cervix cancer by age group, Canada, 1983–2032
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TABLE 4.12.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), cancer of body of uterus,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 220 25 25 5 10 90 40 5 5 0 5 0

45–54 730 100 75 20 35 275 170 15 20 5 15 0

55–64 1355 170 135 40 55 530 320 30 45 5 20 0

65–74 970 120 85 30 40 400 225 25 30 5 15 0

75–84 630 80 45 20 30 255 165 15 20 0 10 0

85+ 205 25 15 10 5 70 60 5 5 0 0 0

Total 4105 520 380 130 175 1620 980 95 125 20 60 5

2008–12 <45 230 35 25 5 10 95 40 5 5 0 5 0

45–54 810 110 85 25 35 320 180 20 20 5 15 0

55–64 1685 220 160 50 70 675 380 35 50 5 25 5

65–74 1200 165 105 35 45 480 285 30 35 5 15 0

75–84 640 80 50 20 25 265 165 15 20 5 10 0

85+ 250 35 15 5 10 90 75 5 10 0 0 0

Total 4815 640 445 145 195 1925 1125 105 140 20 70 10

2013–17 <45 245 35 20 5 10 100 40 5 5 0 5 0

45–54 840 120 95 20 35 350 170 10 20 5 15 0

55–64 1915 255 190 55 75 785 420 45 45 5 25 5

65–74 1610 225 140 50 60 645 375 35 50 5 20 5

75–84 715 90 55 25 30 295 180 15 20 5 10 0

85+ 260 35 20 5 10 100 75 5 10 0 0 0

Total 5590 760 520 160 215 2275 1260 120 150 20 80 10

2018–22 <45 275 35 20 5 10 110 45 5 5 0 5 0

45–54 835 135 85 20 35 355 155 10 20 5 15 0

55–64 2105 275 225 55 80 900 435 40 45 10 25 5

65–74 1975 280 175 60 70 800 440 45 55 10 30 5

75–84 885 115 70 30 35 360 225 20 30 5 15 0

85+ 290 40 20 10 10 115 85 5 10 0 0 0

Total 6370 885 595 175 240 2640 1385 130 165 25 90 10

2023–27 <45 285 40 25 5 10 120 45 5 5 0 5 0

45–54 860 130 75 20 35 360 155 10 20 5 15 0

55–64 2145 300 240 50 85 950 400 30 55 5 30 5

65–74 2235 315 205 65 80 930 485 60 50 10 25 5

75–84 1205 155 100 35 45 490 295 25 40 5 20 0

85+ 340 50 25 10 10 135 100 10 10 0 5 0

Total 7065 985 665 190 265 2980 1485 140 180 25 95 15

2028–32 <45 295 45 25 5 15 125 45 5 5 0 5 0

45–54 970 140 80 25 40 395 170 10 20 5 15 0

55–64 2105 310 220 45 85 950 375 25 45 5 25 5

65–74 2440 335 245 65 85 1055 500 55 60 10 30 5

75–84 1465 190 120 45 50 605 345 35 45 5 25 5

85+ 430 60 35 10 15 165 125 10 15 5 5 0

Total 7700 1080 720 200 285 3295 1560 140 190 30 100 15

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.12.2
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), cancer of body

of uterus, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 2.0 1.9 2.1 2.4 3.1 2.1 1.7 1.6 2.1 2.8 3.1 2.5

45–54 28.8 28.6 30.1 30.4 39.8 29.0 27.2 27.8 22.7 27.6 30.1 34.0

55–64 76.1 71.2 89.7 82.6 90.7 79.7 68.9 60.9 76.4 77.5 66.7 50.7

65–74 82.0 76.5 86.3 85.5 91.7 87.9 74.1 79.7 82.9 74.8 64.8 83.7

75–84 73.1 66.9 70.5 60.8 83.1 75.6 75.8 73.9 64.7 52.8 60.7 0.0

85+ 59.5 54.5 53.3 54.8 42.4 56.9 75.5 58.7 55.9 75.1 19.6 96.5

Total 19.9 18.7 21.4 20.6 23.9 20.7 18.6 18.1 19.0 19.3 17.9 16.4

2008–12 <45 2.3 2.4 2.2 1.9 3.2 2.3 1.8 1.4 2.2 2.3 3.2 1.8

45–54 29.1 29.0 30.2 30.9 35.4 30.0 27.1 26.4 22.2 25.7 30.1 23.7

55–64 78.8 73.4 83.2 80.5 92.6 84.0 71.4 62.3 71.0 64.4 67.2 64.3

65–74 88.6 88.9 92.6 96.7 101.8 93.2 82.2 90.1 83.7 78.3 68.1 72.2

75–84 71.7 65.6 69.5 72.6 79.1 75.6 71.7 63.9 72.7 67.0 67.8 58.4

85+ 57.1 57.4 49.1 41.0 49.3 55.8 70.7 61.8 66.9 80.0 29.0 46.6

Total 20.7 20.1 21.2 21.2 24.3 21.7 19.2 18.2 19.0 18.4 18.6 16.9

2013–17 <45 2.4 2.3 1.7 1.9 3.2 2.4 1.8 1.4 2.2 2.3 3.3 1.9

45–54 30.5 32.8 32.6 30.1 38.1 31.6 27.0 18.8 27.7 25.7 36.8 24.9

55–64 78.7 74.4 79.6 75.3 90.1 85.1 71.4 73.4 57.8 64.5 63.3 64.1

65–74 95.3 95.6 96.2 105.2 104.1 100.8 88.1 86.4 92.3 82.4 71.0 77.7

75–84 75.4 70.7 70.6 86.7 87.3 80.1 75.6 70.6 73.5 67.6 67.1 61.5

85+ 50.8 51.5 48.8 41.2 39.5 50.4 61.3 54.1 60.9 64.0 30.9 41.4

Total 21.4 21.1 21.1 21.8 24.7 22.7 19.7 18.3 19.1 18.6 19.2 17.5

2018–22 <45 2.5 2.4 1.7 1.9 3.1 2.5 1.9 1.4 2.2 2.3 3.3 2.1

45–54 32.5 37.2 30.6 30.5 41.8 33.8 28.6 18.9 27.8 25.7 37.5 26.5

55–64 79.5 74.3 84.5 74.5 89.6 86.8 70.7 66.0 59.3 64.5 64.2 64.8

65–74 96.9 96.3 92.1 103.2 105.8 103.7 89.4 89.9 87.0 82.5 74.7 79.0

75–84 79.5 75.1 74.9 90.5 88.9 84.3 79.0 77.4 78.2 76.1 71.9 64.8

85+ 51.1 52.9 44.4 46.2 44.0 52.3 59.1 47.9 66.4 59.0 31.2 41.6

Total 22.1 21.9 21.2 21.8 25.2 23.5 20.0 18.1 19.1 18.8 19.8 18.0

2023–27 <45 2.5 2.5 1.7 2.0 3.1 2.5 1.9 1.4 2.2 2.3 3.3 2.0

45–54 33.5 34.6 25.4 30.7 41.7 34.4 28.3 18.9 27.8 25.7 37.9 27.3

55–64 82.4 81.2 90.9 72.2 97.0 90.2 70.4 51.9 70.3 64.5 73.8 67.2

65–74 96.2 95.0 90.8 97.8 103.8 104.6 88.9 104.6 70.7 82.5 67.6 78.4

75–84 85.0 78.2 78.6 99.0 92.5 90.7 84.0 73.2 86.1 79.4 72.7 69.2

85+ 54.5 56.0 48.5 57.3 49.8 55.6 64.4 60.0 64.2 62.0 29.7 44.4

Total 22.6 22.3 21.2 21.7 25.9 24.2 20.1 17.8 19.2 19.0 20.3 18.4

2028–32 <45 2.5 2.6 1.7 2.0 3.1 2.6 1.9 1.4 2.2 2.3 3.4 2.0

45–54 35.2 35.3 25.2 31.0 41.5 35.8 28.6 18.9 27.8 25.7 38.2 28.7

55–64 85.7 86.7 85.2 72.6 104.0 94.2 72.7 51.9 70.4 64.5 74.5 69.9

65–74 96.4 92.7 97.1 95.3 103.9 105.6 86.5 91.0 77.6 82.5 70.3 78.6

75–84 85.0 76.8 74.6 94.1 93.6 91.9 83.8 77.7 79.9 79.4 76.8 69.3

85+ 56.9 58.3 51.5 55.1 48.7 57.9 65.2 61.8 72.1 71.9 33.9 46.4

Total 23.1 22.7 21.0 21.4 26.5 24.8 20.2 17.1 19.5 19.1 20.7 18.8

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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and then increase gradually. Figure 4.12.1

shows that the rates are predicted to increase

slightly in each region and that geographical

variation in rates is not considerable.

From 2003–2007 to 2028–2032, the ASIRs

for uterine cancer in Canadian females are

projected to increase by 16%, from 19.9 to

23.1 per 100 000 (Table 4.12.2). The annual

number of new cases is projected to increase

by 88%, from 4105 to 7700 (Table 4.12.1).

Comments
Excessive exposure to estrogen unopposed

by progesterone is the most widely

accepted hypothesis on the etiology of

uterine cancer. Such exposure to estrogen

can explain the related risk factors: early

menarche, late menopause, nulliparity,

hormone replacement therapy and obe-

sity.86 Combined oestrogen–progestagen

oral contraceptives appear to have a

protective effect.174

Convincing epidemiological evidence

links excess body mass and lack of

sufficient physical activity to increased

risk of uterine cancer. Excess weight

accounts for approximately 50% of uter-

ine cancer cases in Europe and the

US,70,175 and obesity accounts for 40% of

uterine cancer incidence worldwide.86 A

meta-analysis of 18 studies published

between 1989 and 2011 suggests that

overweight and obese females have 32%

and 154% higher risk of uterine cancer,

respectively.176 Postmenopausal obese

women have higher levels of estradiol

than postmenopausal normal-weight

women.175 In Canada, the prevalence

rates of obesity have nearly doubled in

adults from 1978/79 to 2012.51,72,73 In

addition, there is considerable evidence

that a lack of sufficient physical activity,

independent of BMI, is associated with an

increased risk of uterine cancer.177,178

Changes in prevalence of overweight and

obesity may partially account for the

observed and predicted increase in uterine

cancer incidence.179,180 Stable prevalence

rate of oral contraceptive use181 could

explain why incidence rates of uterine

cancer have stabilized in females younger

than 45.182

Maintaining a healthy weight and being

physically active may represent opportu-

nities for modifying the risk of uterine

cancer in Canada.

13. Ovarian cancer

Ovarian cancer was the seventh most

common cancer in Canadian females and

the second most frequently diagnosed

gynecological malignancy in 2003–2007.

One in 68 females can expect to be

diagnosed with ovarian cancer in their

lifetime, and 1 in 95 females are estimated

to die from it.1 The average annual number

of new ovarian cancer cases in this period

was 2385, equivalent to 3.2% of all cancer

cases in females (Table 4.13.1). In 2003–

2007, incidence of ovarian cancer increased

sharply with advancing age to a plateau in

those aged 75 or older (Table 4.13.2).

About 70% of the new cases were diag-

nosed in women aged 55 or older

(Table 4.13.1). Ovarian cancer is the most

lethal gynecological cancer. The 5-year

FIGURE 4.12.1
Age-standardized incidence rates (ASIRs) by region, cancer of body of uterus, 1983–2032
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FIGURE 4.12.2
Age-standardized incidence rates (ASIRs) for cancer of body of uterus by age group, Canada, 1983–

2032
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TABLE 4.13.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), ovarian cancer, Canada, 2003–

2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 290 30 20 5 10 150 55 5 5 0 5 0

45–54 445 50 40 10 20 185 110 10 10 5 5 0

55–64 525 60 35 15 20 210 145 15 15 0 10 0

65–74 490 60 35 15 20 200 125 10 15 0 5 0

75–84 450 55 30 20 20 165 130 15 15 0 0 0

85+ 185 25 15 5 10 65 55 5 5 0 0 0

Total 2385 285 175 75 90 980 615 65 65 10 25 0

2008–12 <45 260 30 20 5 10 150 45 5 5 0 5 0

45–54 475 60 40 10 20 220 110 15 15 0 5 0

55–64 615 65 50 20 20 250 155 15 15 0 10 0

65–74 540 65 40 15 20 220 140 15 15 0 5 0

75–84 460 50 30 15 20 180 130 15 15 0 5 0

85+ 235 35 20 10 10 80 65 5 5 0 0 0

Total 2590 300 195 75 95 1095 645 70 70 10 25 5

2013–17 <45 275 30 20 5 10 160 45 5 5 0 5 0

45–54 455 60 35 10 15 240 90 10 15 0 5 0

55–64 690 70 60 20 25 285 155 20 20 0 10 0

65–74 665 75 50 15 20 260 170 20 20 0 10 0

75–84 475 50 35 15 20 180 130 15 15 0 5 0

85+ 275 30 25 10 10 95 80 5 10 0 0 0

Total 2830 320 220 75 100 1220 675 80 80 10 30 5

2018–22 <45 305 35 20 5 10 180 45 5 5 0 5 0

45–54 410 55 30 10 15 240 70 10 10 0 5 0

55–64 745 80 60 20 25 330 155 20 20 5 10 0

65–74 780 85 65 20 25 305 185 20 25 5 10 0

75–84 545 60 40 15 15 195 150 20 15 0 5 0

85+ 290 35 25 10 15 100 85 10 10 0 0 0

Total 3080 345 245 80 105 1355 695 85 85 10 30 5

2023–27 <45 330 40 25 10 10 190 40 5 5 0 5 0

45–54 430 60 30 10 15 255 70 10 10 0 5 0

55–64 715 80 55 15 25 355 135 20 20 0 10 0

65–74 885 90 80 25 30 355 190 30 30 5 10 0

75–84 680 70 55 15 20 240 190 25 20 5 5 0

85+ 320 35 30 10 10 105 90 10 10 0 0 0

Total 3360 380 270 85 110 1500 715 95 95 10 30 5

2028–32 <45 345 40 25 5 10 200 35 5 5 0 5 0

45–54 495 70 30 10 15 295 80 10 10 0 5 0

55–64 655 75 55 15 20 360 105 15 20 0 10 0

65–74 965 105 85 25 30 405 190 30 35 5 10 0

75–84 810 80 70 20 25 285 205 30 25 5 5 0

85+ 380 40 35 10 10 120 110 10 10 0 0 0

Total 3650 415 300 90 115 1665 730 100 105 10 30 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.13.2
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), ovarian cancer,

Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 2.8 2.4 1.9 2.3 2.7 3.7 2.3 2.1 1.3 0.0 1.6 2.8

45–54 17.8 15.0 16.4 16.4 20.5 19.6 17.5 20.0 14.6 27.9 9.9 8.5

55–64 29.5 25.3 24.4 28.3 29.9 31.9 31.3 31.4 25.8 9.1 23.3 16.0

65–74 41.2 39.5 36.0 41.9 45.6 43.4 40.9 40.5 37.7 44.0 30.9 13.2

75–84 51.8 47.5 44.7 57.1 53.2 49.5 59.2 71.8 51.9 52.8 14.9 0.0

85+ 53.2 49.5 50.3 43.4 51.1 52.9 66.7 35.6 44.7 10.7 7.8 0.0

Total 11.6 10.3 9.7 11.1 12.2 12.7 11.7 12.0 9.6 8.8 6.9 5.1

2008–12 <45 2.6 2.2 1.8 2.4 2.7 3.8 2.1 2.3 1.8 2.0 2.2 1.6

45–54 17.5 15.8 13.3 14.8 19.9 20.7 16.6 20.0 15.9 13.2 9.8 8.1

55–64 28.7 22.0 24.9 30.1 30.1 31.0 29.0 29.8 25.2 21.7 22.0 15.0

65–74 40.1 34.6 35.7 34.6 40.7 42.2 40.2 47.0 36.0 30.3 28.0 23.7

75–84 50.5 42.6 42.6 50.1 55.5 50.2 56.6 65.7 47.6 38.2 19.6 35.6

85+ 54.0 54.5 51.8 58.0 55.9 49.1 62.8 53.8 47.8 40.8 2.2 48.7

Total 11.3 9.6 9.3 10.6 11.9 12.7 11.2 12.4 9.8 8.5 7.1 6.7

2013–17 <45 2.7 2.3 1.7 2.5 2.7 3.9 1.9 2.3 1.8 2.0 2.2 1.4

45–54 17.0 15.5 11.8 14.0 17.7 22.4 15.1 17.5 16.6 12.8 10.4 6.9

55–64 28.2 20.7 25.1 27.6 31.1 30.8 26.7 34.1 26.3 21.3 21.1 12.8

65–74 39.4 32.2 35.0 35.8 37.3 41.1 39.8 41.8 36.9 29.8 25.6 20.2

75–84 49.2 40.1 42.1 46.3 54.6 47.6 54.4 75.3 43.2 37.1 26.2 30.5

85+ 53.5 45.1 54.0 54.7 53.3 48.3 63.4 59.1 58.1 40.4 2.2 41.8

Total 11.1 9.2 9.0 10.3 11.5 12.8 10.6 12.6 9.9 8.4 7.2 5.7

2018–22 <45 2.9 2.4 1.6 2.5 2.7 4.2 2.0 2.3 1.8 2.2 2.2 1.2

45–54 16.3 15.2 11.5 14.8 16.8 23.7 12.6 17.4 16.4 12.3 10.3 5.9

55–64 28.2 22.1 23.0 25.9 30.2 31.7 25.6 35.4 28.3 21.3 20.2 11.0

65–74 38.3 28.4 35.4 36.9 38.0 39.6 37.1 42.0 38.1 28.9 27.0 17.2

75–84 48.3 38.4 43.3 42.6 45.6 45.4 53.4 72.4 44.2 36.5 23.3 26.0

85+ 51.8 43.4 49.8 51.6 60.1 46.5 60.4 59.2 48.7 39.1 2.7 35.7

Total 11.0 9.0 8.8 10.1 11.1 13.0 10.0 12.6 10.1 8.3 7.1 4.8

2023–27 <45 3.0 2.4 1.8 2.5 2.7 4.2 1.7 2.3 1.8 2.2 2.2 1.0

45–54 17.0 16.8 9.9 16.0 16.8 25.2 12.6 17.4 16.3 12.8 10.2 5.0

55–64 27.5 21.6 20.9 24.8 27.1 34.0 23.6 31.8 29.9 20.8 21.9 9.4

65–74 38.0 27.3 36.0 34.2 39.3 39.6 34.6 47.8 40.2 28.7 25.6 14.7

75–84 47.7 35.9 43.0 45.0 41.7 44.2 53.1 66.7 45.7 36.1 23.4 22.1

85+ 50.9 40.6 52.7 47.4 53.1 43.6 58.5 74.3 47.8 38.4 4.5 30.5

Total 11.1 8.9 8.7 10.0 10.7 13.3 9.4 12.6 10.4 8.4 7.1 4.1

2028–32 <45 3.0 2.4 1.8 2.5 2.7 4.2 1.6 2.3 1.8 2.3 2.2 0.8

45–54 18.3 17.7 10.1 16.0 16.9 27.1 13.5 17.3 16.1 13.9 10.1 4.3

55–64 26.7 21.5 20.5 26.4 25.8 35.9 20.0 31.7 29.7 20.2 21.7 8.0

65–74 38.0 29.1 33.0 32.2 37.6 40.6 33.3 49.4 43.4 28.7 25.6 12.6

75–84 46.5 31.8 44.0 45.6 42.4 42.6 49.3 67.0 47.6 35.1 24.6 18.8

85+ 50.2 39.8 53.6 43.8 42.2 42.0 58.1 59.7 50.6 37.9 3.2 25.9

Total 11.1 9.0 8.5 10.0 10.4 13.6 8.9 12.6 10.7 8.4 7.1 3.5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Vol 35, Supplement 1, Spring 2015$102Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



relative survival rate was 45% in 2006–

2008.1

Incidence rates of ovarian cancer in Canada

have decreased very slightly since 1983–

1987 (Figure 4.13.1). During 1998–2007

ASIRs for ovarian cancer were relative

stable, declining non-significantly by 0.2%

per year (Figure 3.2). The trends in age-

specific ASIRs shown in Figure 4.13.2

illustrate relatively stable rates over time.

Regional comparison of incidence does not

reveal any geographical patterns before

1998–2002 but does show that rates diverge

during 2003–2007 (Figure 4.13.1). Elevated

incidence rates of ovary cancer were seen in

Ontario, whereas the lowest rates appeared

in the Atlantic region.

The overall Canadian incidence rates of

ovarian cancer are projected to stabilize in

the next 25 years (Figure 4.13.1). While

Quebec will experience a substantial fall in

rates, the rates in other regions will be

stable or decrease marginally. The age-

specific incidence rates show that the

predicted reduction of ASIRs in each age

group is less pronounced (Figure 4.13.2).

From 2003–2007 to 2028–2032, the ASIRs

for ovarian cancer for Canada are expected

to decrease by 4%, from 11.6 to 11.1 per

100 000 (Table 4.13.2), but the annual

number of cases is projected to increase

by 53%, from 2385 to 3650 (Table 4.13.1)

as the Canadian population grows and

ages.

Comments
The etiology of ovarian cancer is poorly

understood;183 however, numerous risk

factors are associated with either an

increased or decreased likelihood of devel-

oping the disease. The known risk factors

for the disease include reproductive and

genetic components.184,185 Uninterrupted

and prolonged ovulary cycles increase

ovarian cancer risk.186,187 Long-term (§5

years) use of hormone replacement therapy

increases the risk.187-189 Oral contraceptive

use and increases in the number of full-

term pregnancies may have protective

effects.52,86,190 Fertility rate in Canada

has recently stabilized after a long-term

decrease.149 The stable prevalence in both

oral contraceptive use181 and fertility may

partly explain the recent relatively stability

of ovarian cancer incidence rate in females

younger than 55.

A family history of ovarian cancer confers a

3- to 5-fold increased risk of the disease

in most studies,191-193 with 5% to 10%

of ovarian cancers due to heritable

risk.187,191,192 The known susceptibility

genes (e.g. BRCA1 and BRCA2) explain less

than 40% of the excess risk of hereditary

ovarian cancer.191

Potential links between ovarian cancer

and lifestyle exist. IARC stated in 2009 that

there is sufficient evidence that smoking

causes ovarian cancer.194 Overweight and

obesity are moderately associated with

ovarian cancer risk.86 Vegetables and fruit

appear to be inversely related to the risk.86

14. Prostate cancer

Prostate cancer is the most common form

of cancer and the third leading cause of

FIGURE 4.13.1
Age-standardized incidence rates (ASIRs) by region, ovarian cancer, 1983–2032
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FIGURE 4.13.2
Age-standardized incidence rates (ASIRs) for ovarian cancer by age group, Canada, 1983–2032
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cancer death in Canadian males. One in 7

can expect to be diagnosed with prostate

cancer in their lifetime, and 1 in 28 males

to die from it.1 The annual number of new

cases was 21 460 in 2003–2007, constitut-

ing 13.8% of all new Canadian cases of

cancer and 26.6% of those in males

(Table 4.14.1, Figure 3.9). During 2001–

2007, the ASIRs for prostate cancer were

stable (Figure 3.1). The risk of developing

the disease increases with age more than

for any other cancer (Table 4.14.2).

Between 2003 and 2007, 66% of the

overall cases were in men aged 55 to 74,

while only 8% were in males younger

than 55. A high 5-year relative survival

rate of 96% was reported for 2006–2008.1

Overall incidence rates of prostate

cancer increased steadily until 1993–

1997, showed additional but smaller

increases to 1998–2002 and then levelled

off (Figure 4.14.1). This pattern was

observed in the Prairies, the Atlantic

region and Ontario. The rates in British

Columbia reached their first peak one

period sooner than in other regions, then

gradually levelled off and decreased there-

after. Quebec experienced much lower

rates in the last 10 observation years than

other regions. The trends of age-specific

ASIRs show that recent incidence rates of

prostate cancer in Canada increased in the

younger age groups (<75 years) and

decreased in the older age groups (75+)

(Figure 4.14.2).

The Nordpred method produces extreme

increases in prostate cancer incidence

rates and counts, so we used a two-step

approach of the short-term modelling

projection followed by the long-term con-

stant-rates projection (method ADa +
AVG, see Chapter 2 for the definition).

Consequently, British Columbia and the

Prairies are likely to have a drop in

prostate cancer incidence rates, Ontario

and the Atlantic region will experience an

increase, and Quebec and Canada will

remain stable in the first 5 prediction years

(Figure 4.14.1). The rates for each region

will remain unchanged thereafter.

From 2003–2007 to 2028–2032, the ASIRs

for prostate cancer in Canada are expected

to be stable at about 123.3 per 100 000

(Table 4.14.2). Despite this trend in ASIRs,

the aging and growth of the population

mean that the annual number of new cases

is projected to increase by 97%, from

21 460 to 42 225 (Table 4.14.1).

Comments
The lower prostate cancer incidence rates

observed in Quebec are likely artefactual,

as a result of possible underreporting of

cases (see details in Chapter 5: Data

quality issues).

A range of medical investigations, includ-

ing digital rectal examination, transrectal

ultrasonography, PSA level, fine-needle

aspiration biopsy (FNAB), and magnetic

resonance imaging have been considered

for the early detection of prostate can-

cer.195 Part of the rise in incidence in the 2

decades prior to 1990 has been attributed

to detection of cancers following transur-

ethral resection of the prostate for benign

prostatic hypertrophy.196 The 1993 and

2001 peaks in incidence mirror the 2

waves of increased PSA screening activ-

ity.1 In 2003, the percentage of men

reporting a screening PSA test in the past

12 months was highest in the 60–69 age

group at just over 35%.197

When a slowly developing cancer is

detected through screening, over-diagno-

sis may occur. This is concurrent with the

fact that these cancers are most frequent at

older ages when competing causes of

death are more frequent.198 The observed

increase in prostate cancer incidence rates

may be biased by such over-diagnosis

from PSA screening. The benefits and

harms of prostate cancer screening by

PSA test is still being debated,199 and it is

important that men know the arguments

in order to decide whether to screen for

the disease.

Similar to England, recent incidence rates

of prostate cancer in Canada increased in

the younger age groups (<75 years)

because of increasing uptake of the PSA

test, and decreased in the older age groups

(75+) from increasing pharmacological

treatment for obstructive uropathy caused

by benign prostatic hypertrophy and the

resulting decrease in use of transurethral

resection, which had previously led to

detection of many prostate cancers

(Figure 4.14.2).28,200 This pattern resulted

in relatively stable crude rates in the last 2

observation periods. Therefore, the recent

trends could be used for a model of short-

term projections. However, such a model

is less suitable for long-term projections

because it would be expected that the

prevalence of screening would plateau in

the future. Figure 4.14.3 shows the pro-

jected ASIRs in the first 10 projection years

derived from using the current 2-step

approach (ADa + AVG), and using the

age-specific trend model (ADa) only to

project for all the 10 years. There appears

to be no substantial advantage to a 10-year

projection for using model ADa only.

Similarity of the estimated national ASIRs

between using ADa + AVG and ADa may

be because the decreases in rates in older

age groups were partly cancelled out by

the increases in younger ages, and may

also be a result of offsetting provincial

differences. The projected increases in the

10-year incidence rates in the Atlantic

region and Ontario, from using ADa only,

seem less likely. Thus current trends were

only extended to the first 5 projection

years through ADa based on yearly data.

The age-specific average rates of the

predicted 5-year incidence data were then

assumed to remain constant in the future

years. Current projections of prostate

cancer rates will be an overestimate if

recent decreases in the rates (based on the

more recent observed data, which were

not available when present study was

undertaken) continue.1

The established risk factors, which are all

non-modifiable, are age, family history

and ethnicity. Having a first-degree rela-

tive with prostate cancer more than

doubles a man’s risk of developing this

tumour.201-204 Risks to sons appeared to

be lower than in brothers. Risk is further

increased by early age at onset in relatives

and multiple relatives with the disease.201

A number of studies may suggest an

overall contribution of inherited genes or

a shared environment in the development

of this disease.201-204 Genes and family

history account for about 5% to 9% of all

prostate cancers.205 White males have a

lower risk of prostate cancer than Black

males worldwide but have a higher risk

than males of Asian ethnicity.56,206,207

However, the risk for Asian Americans is

higher than that for males of a similar

Vol 35, Supplement 1, Spring 2015$104Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



TABLE 4.14.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), prostate cancer, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 75 5 10 5 0 35 10 0 5 0 0 0

45–54 1570 170 190 50 45 670 295 45 65 10 30 5

55–64 6170 745 620 200 165 2560 1305 190 230 40 105 10

65–74 7935 1060 740 325 245 3385 1435 250 300 55 135 10

75–84 4515 700 395 215 160 1835 840 130 160 25 55 5

85+ 1195 175 105 60 50 390 340 25 35 5 10 0

Total 21 460 2860 2055 850 665 8875 4225 645 790 135 335 25

2008–12 <45 100 5 10 0 0 35 10 0 0 0 0 0

45–54 2160 170 245 65 50 1025 405 55 85 15 30 5

55–64 8275 875 755 295 195 3650 1680 285 340 60 160 15

65–74 9130 1200 660 345 230 4070 1695 325 370 65 165 10

75–84 4460 710 330 175 115 1900 850 130 160 25 55 5

85+ 1370 205 105 45 40 475 430 25 35 5 10 0

Total 25 495 3170 2100 930 630 11 155 5065 825 990 170 420 35

2013–17 <45 95 5 10 0 0 35 10 0 0 0 0 0

45–54 2205 175 245 65 50 1085 400 55 85 15 25 5

55–64 9455 990 915 340 225 4225 1875 305 365 65 170 15

65–74 11 510 1525 880 415 285 5130 2080 415 465 85 210 20

75–84 4920 785 365 175 120 2085 950 155 185 25 65 10

85+ 1740 260 140 50 45 625 560 30 40 5 10 0

Total 29 930 3740 2560 1050 730 13 180 5870 960 1140 200 480 45

2018–22 <45 100 5 10 5 0 35 10 0 0 0 0 0

45–54 2025 165 235 55 45 1005 350 50 70 10 25 5

55–64 10 465 1085 1020 365 245 4830 2020 320 390 70 170 15

65–74 13 830 1855 1135 515 350 6190 2410 490 540 100 245 25

75–84 5975 950 450 200 140 2510 1155 195 225 35 85 10

85+ 2065 305 170 55 50 740 675 35 45 5 15 0

Total 34 460 4375 3025 1190 830 15 310 6620 1085 1280 225 535 55

2023–27 <45 110 10 10 5 0 35 10 0 0 0 0 0

45–54 2000 165 245 55 45 980 350 45 70 10 20 5

55–64 10 480 1120 1020 350 240 4980 1945 305 375 70 165 15

65–74 15 960 2120 1380 595 405 7250 2720 530 600 110 255 30

75–84 7735 1240 615 250 185 3250 1470 260 295 45 110 15

85+ 2400 355 200 60 55 855 800 40 55 10 15 0

Total 38 690 5010 3465 1315 930 17 350 7290 1180 1395 245 570 65

2028–32 <45 115 10 10 5 0 40 10 0 0 0 0 0

45–54 2110 180 260 60 50 1025 375 45 65 10 20 5

55–64 9810 1080 995 315 225 4690 1760 275 335 65 145 15

65–74 17 645 2340 1530 635 435 8285 2910 550 640 120 265 30

75–84 9475 1520 810 315 225 3970 1760 305 350 50 135 25

85+ 3065 450 260 70 70 1075 1040 55 70 10 20 5

Total 42 225 5580 3865 1400 1010 19 085 7855 1230 1465 260 585 75

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.

Vol 35, Supplement 1, Spring 2015 $105 Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



TABLE 4.14.2
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), prostate cancer,

Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.6 0.5 0.7 0.9 0.3 0.8 0.4 0.3 0.8 2.0 0.8 0.6

45–54 62.2 50.1 73.3 67.8 51.0 70.9 47.6 76.3 82.8 108.5 63.1 34.9

55–64 365.2 321.5 412.1 419.6 287.8 408.1 301.5 436.3 420.0 525.9 331.7 225.9

65–74 741.6 700.8 818.2 947.9 655.0 834.9 541.2 945.8 875.5 1041.4 719.0 529.2

75–84 728.5 780.1 773.4 919.9 667.0 764.1 580.0 872.2 858.3 902.1 581.0 753.3

85+ 781.8 728.6 797.7 787.9 681.6 693.4 1067.4 592.6 667.3 717.3 402.0 725.7

Total 123.3 116.6 135.6 149.7 106.0 134.7 100.0 147.8 142.9 169.1 109.9 94.1

2008–12 <45 0.9 0.5 0.7 0.9 0.3 0.8 0.4 0.3 0.8 2.0 0.8 0.6

45–54 76.6 45.8 79.6 80.1 51.6 94.6 60.1 87.8 104.7 108.5 63.1 34.9

55–64 402.7 305.7 376.1 496.1 276.7 478.7 332.0 542.5 522.0 638.1 423.4 225.9

65–74 734.0 680.4 625.8 947.5 545.7 876.2 533.2 1009.2 918.4 1110.4 723.2 529.2

75–84 643.7 700.9 561.0 763.6 465.6 714.5 503.5 826.0 785.7 746.6 542.9 753.3

85+ 652.1 628.4 607.3 547.1 469.8 588.3 933.3 466.5 554.1 582.5 344.1 725.7

Total 123.3 109.5 110.5 149.6 88.3 143.3 99.3 159.6 153.3 176.5 116.1 94.1

2013–17 <45 0.9 0.5 0.7 0.9 0.3 0.8 0.4 0.3 0.8 2.0 0.8 0.6

45–54 76.6 45.8 79.6 80.1 51.6 94.6 60.1 87.8 104.7 108.5 63.1 34.9

55–64 402.7 305.7 376.1 496.1 276.7 478.7 332.0 542.5 522.0 638.1 423.4 225.9

65–74 734.0 680.4 625.8 947.5 545.7 876.2 533.2 1009.2 918.4 1110.4 723.2 529.2

75–84 643.7 700.9 561.0 763.6 465.6 714.5 503.5 826.0 785.7 746.6 542.9 753.3

85+ 652.1 628.4 607.3 547.1 469.8 588.3 933.3 466.5 554.1 582.5 344.1 725.7

Total 123.3 109.5 110.5 149.6 88.3 143.3 99.3 159.6 153.3 176.5 116.1 94.1

2018–22 <45 0.9 0.5 0.7 0.9 0.3 0.8 0.4 0.3 0.8 2.0 0.8 0.6

45–54 76.6 45.8 79.6 80.1 51.6 94.6 60.1 87.8 104.7 108.5 63.1 34.9

55–64 402.7 305.7 376.1 496.1 276.7 478.7 332.0 542.5 522.0 638.1 423.4 225.9

65–74 734.0 680.4 625.8 947.5 545.7 876.2 533.2 1009.2 918.4 1110.4 723.2 529.2

75–84 643.7 700.9 561.0 763.6 465.6 714.5 503.5 826.0 785.7 746.6 542.9 753.3

85+ 652.1 628.4 607.3 547.1 469.8 588.3 933.3 466.5 554.1 582.5 344.1 725.7

Total 123.3 109.5 110.5 149.6 88.3 143.3 99.3 159.6 153.3 176.5 116.1 94.1

2023–27 <45 0.9 0.5 0.7 0.9 0.3 0.8 0.4 0.3 0.8 2.0 0.8 0.6

45–54 76.6 45.8 79.6 80.1 51.6 94.6 60.1 87.8 104.7 108.5 63.1 34.9

55–64 402.7 305.7 376.1 496.1 276.7 478.7 332.0 542.5 522.0 638.1 423.4 225.9

65–74 734.0 680.4 625.8 947.5 545.7 876.2 533.2 1009.2 918.4 1110.4 723.2 529.2

75–84 643.7 700.9 561.0 763.6 465.6 714.5 503.5 826.0 785.7 746.6 542.9 753.3

85+ 652.1 628.4 607.3 547.1 469.8 588.3 933.3 466.5 554.1 582.5 344.1 725.7

Total 123.3 109.5 110.5 149.6 88.3 143.3 99.3 159.6 153.3 176.5 116.1 94.1

2028–32 <45 0.9 0.5 0.7 0.9 0.3 0.8 0.4 0.3 0.8 2.0 0.8 0.6

45–54 76.6 45.8 79.6 80.1 51.6 94.6 60.1 87.8 104.7 108.5 63.1 34.9

55–64 402.7 305.7 376.1 496.1 276.7 478.7 332.0 542.5 522.0 638.1 423.4 225.9

65–74 734.0 680.4 625.8 947.5 545.7 876.2 533.2 1009.2 918.4 1110.4 723.2 529.2

75–84 643.7 700.9 561.0 763.6 465.6 714.5 503.5 826.0 785.7 746.6 542.9 753.3

85+ 652.1 628.4 607.3 547.1 469.8 588.3 933.3 466.5 554.1 582.5 344.1 725.7

Total 123.3 109.5 110.5 149.6 88.3 143.3 99.3 159.6 153.3 176.5 116.1 94.1

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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background living in Asia.208 Ethnicity

may be a surrogate for genetic, environ-

mental or socioeconomic factors.208

Although a definite modifiable risk factor

has not been identified, a number have

been implicated in prostate cancer initia-

tion. Potential preventative factors include

physical activity and frequent intake of

soy and foods containing lycopene.209

Lycopene may reduce prostate cancer risk

by preventing oxidative DNA damage in

prostate tissue by mitigating exposure to

cellular free radicals.209,210 A meta-analy-

sis shows that high soy consumption

reduces the risk by 26%; however, this

inverse association appears to be confined

to the Asian population.211 Possible expla-

nations for this observation include differ-

ent types or amounts of soy products

consumed in Asian and Western societies.

Factors that may increase prostate cancer

risk include high intakes of dairy products

and meat.209 Higher intake of calcium has

been associated with a 39% increased

risk,212 possibly because of the suppres-

sion of 1,25-dihydrovitamin D, which may

inhibit cancer cell invasion.213 IARC stated

that evidence of an increased risk of

prostate cancer in relation to exposure to

thorium-232 and its decay products is

limited, as is exposure to X-radiation and

gamma-radiation, use of anabolic andro-

genic steroids, exposure to cadmium and

cadmium compounds, or exposure to

arsenic and inorganic arsenic compounds

and the rubber production industry.47

15. Testis cancer

Testis cancer was responsible for 1.0% of

all new cancer cases in Canadian males,

with an average of 825 new cases annually

in 2003–2007 (Table 4.15.1). It was mainly

diagnosed in young and middle-aged

males, with just over 80% of cases found

in those younger than 45. Testis cancer was

the most common cancer in males under

45, representing 14.1% of the male cancer

cases in that age group during 2003–2007

(Figure 3.9, Figure 4.15.1). In this period,

the incidence rate rose steeply from age 10

to 14, peaked at age 25 to 34, and then

decreased quickly (Figure 4.15.1).The 5-

year relative survival rate is high, at 97% in

2006–2008.1

The overall incidence rate of testis cancer in

Canada increased steadily by 39%, from 4.0

per 100 000 in 1983–1987 to 5.6 in 2003–

2007 (Figure 4.15.2). However, the rate of

increase has slowed slightly since 1993–

1997. Between 1998 and 2007, the ASIRs for

testis cancer increased significantly at 1.4%

per year (Figure 3.1). The primary trends of

the ASIRs in each region demonstrate

increases. The ASIRs were higher in wes-

tern Canada and lower in the east. The age-

specific analysis indicates that ASIRs in

Canada increased steadily for males under

55 and showed opposite trends for those

above this age (Figure 4.15.3).

Overall incidence rates of testis cancer are

projected to increase gradually until 2018–

2022 and then level off (Figure 4.15.2). A

similar pattern is predicted for Ontario and

the Atlantic region but the turn point is 5

years later. Rates for the Prairies are

expected to reach a peak 5 years sooner

FIGURE 4.14.1
Age-standardized incidence rates (ASIRs) by region, prostate cancer, 1983–2032
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FIGURE 4.14.2
Age-standardized incidence rates (ASIRs) for prostate cancer by age group, Canada, 1983–2032
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than the rest of the country, then decrease

gradually, presenting the lowest incidence

in the last 2 projected periods. In contrast,

the rates in British Columbia and Quebec

will rise persistently through the whole

prediction period. British Columbia is

predicted to experience the highest inci-

dence rates from 2018–2022. Figure 4.15.3

illustrates that rates in all age groups under

75 are expected to increase, but at different

levels. Rates in the youngest age group will

approach a peak in 2018–2022 and then

display a downward trend. The rates in

men aged 75 or older are projected to

stabilize or decrease slightly.

From 2003–2007 to 2028–2032, the ASIRs

for testis cancer are expected to increase

by 8%, from 5.6 to 6.0 per 100 000

(Table 4.15.2). The annual number of

new cases is projected to rise by 30%,

from 825 to 1070 (Table 4.15.1).

Comments
Similar to the trends we observed in

Canada, large increases in incidence of

testis cancer have been reported over the

last 4 decades in many countries, includ-

ing the US,214 European countries,215,216

and Australia.217 The increases are also

predicted in Ireland,2 England218 and

Nordic countries.3,35 No explanation for

the increasing trends has been accepted.

The rate of testis cancer in males younger

than 45 is increasing, but the longer-term

trend shows a downturn. This result may

be considered as a limitation of the

Nordpred method in predicting rare can-

cers, especially for a site such as testis

where rates are higher at relatively young

ages. For testis cancer in Canada, the

model indicates the coefficients for more

recently born cohorts were positive so that

assuming later birth cohorts have a zero

value can result in a longer-term projec-

tion of lower rates.

The etiology of testis cancer remains

unclear, possibly due to small sample

sizes in the majority of studies. The major

risk factor for testis cancer could hypothe-

tically be due to an excessive exposure to

certain hormones. Prenatal exposure to

excess estrogens, adolescent exposure to

high levels of male sex hormones and

exposure to environmental hormone dis-

ruptors have been linked to elevated

risk.86 Syndromes noted for abnormal

testis and urogenital development are

known to increase risk. Germ cell tumours

account for 95% of all testis neoplasms.

Cryptorchidism causes about 5% to 10%

of germ cell tumours cases and increases

the relative risk by 2.5- to 15-fold.52,53,219

A lower ratio of sex hormones (estrogens/

androgens) may be associated with a

reduced risk of germ cell tumours.220

Population-wide increasing exposure to

estrogenic or other hormonally active

(e.g. antiandrogenic) compounds may be

in part responsible for the observed

increase in testis cancer incidence.221,222

About 2% of testis cancer cases may be

explained by inherited genetic factors.86

Males with a father diagnosed with testis

cancer have a 3.8-fold increase in risk, and

those with a brother diagnosed with the

disease have a 7.6-fold increase in risk.223

16. Kidney cancer

Kidney cancer was the sixth most com-

mon type of new cancer diagnosed in

Canadian males and the twelfth most

common type in females in 2003–2007.

The average annual number of kidney

cancer cases in this period was 2580 for

males and 1665 for females, accounting

for 3.2% and 2.2% of all male and female

cases, respectively (Tables 4.16.1 and

4.16.2). One in 56 males and 1 in 82

females can expect to be diagnosed with

kidney cancer in their lifetime, and 1 in

149 males and 1 in 252 females can expect

to die from it.1 The 5-year relative survival

rate for kidney cancer was 68% for both

sexes combined in Canada between 2006

and 2008.1

During 2003–2007, the ASIRs of kidney

cancer increased with age to 83.1 per

100 000 in men and 43.4 per 100 000 in

women for those aged 85 or older, but for

those aged 55 or older the increase was

less pronounced in women than in men

(Tables 4.16.3 and 4.16.4). Overall, kid-

ney cancer incidence occurred nearly

twice as often in males as in females.

The male-to-female ratio increased with

FIGURE 4.14.3
Comparison of projected age-standardized incidence rates (ASIRs) derived from the two modelsa

by region, prostate cancer, 2008–2017
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TABLE 4.15.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), testis cancer, Canada, 2003–

2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 665 85 80 20 25 260 145 10 25 0 10 0

45–54 110 15 15 5 5 45 20 5 5 0 0 0

55–64 30 5 5 0 0 10 5 0 0 0 0 0

65–74 10 0 0 0 0 5 0 0 0 0 0 0

75–84 5 0 0 0 0 5 0 0 0 0 0 0

85+ 5 0 0 0 0 0 0 0 0 0 0 0

Total 825 105 100 25 30 325 175 15 25 5 10 0

2008–12 <45 710 95 100 20 25 270 155 10 20 5 10 0

45–54 135 15 20 5 5 55 30 5 5 0 0 0

55–64 40 5 5 0 0 15 10 0 0 0 0 0

65–74 10 0 0 0 0 5 0 0 0 0 0 0

75–84 5 0 0 0 0 5 0 0 0 0 0 0

85+ 5 0 0 0 0 0 0 0 0 0 0 0

Total 905 120 125 25 35 350 195 15 30 5 10 0

2013–17 <45 770 110 105 20 25 295 165 10 25 5 10 0

45–54 130 15 15 5 5 55 30 5 5 0 0 0

55–64 55 10 5 0 5 20 10 0 0 0 0 0

65–74 15 0 0 0 0 10 5 0 0 0 0 0

75–84 5 0 0 0 0 5 0 0 0 0 0 0

85+ 5 0 0 0 0 0 0 0 0 0 0 0

Total 985 135 130 30 35 385 210 15 35 5 10 0

2018–22 <45 805 125 100 20 30 315 170 15 25 5 10 0

45–54 135 15 15 5 5 55 30 5 5 0 0 0

55–64 65 10 5 0 5 25 15 0 0 0 0 0

65–74 20 0 0 0 0 10 5 0 0 0 0 0

75–84 10 0 0 0 0 5 0 0 0 0 0 0

85+ 5 0 0 0 0 0 0 0 0 0 0 0

Total 1040 150 125 25 40 415 225 20 35 5 10 0

2023–27 <45 795 135 95 20 30 320 170 15 25 5 10 0

45–54 155 20 15 5 5 65 35 5 5 0 0 0

55–64 65 10 5 0 5 30 15 0 0 0 0 0

65–74 30 5 0 0 0 15 5 0 0 0 0 0

75–84 10 0 0 0 0 5 0 0 0 0 0 0

85+ 5 0 0 0 0 0 0 0 0 0 0 0

Total 1065 165 120 25 40 435 230 20 35 5 10 0

2028–32 <45 760 140 100 20 30 320 165 15 30 5 5 0

45–54 185 25 15 5 5 70 40 5 5 0 0 0

55–64 70 10 5 0 5 30 20 0 0 0 0 0

65–74 40 5 0 0 0 20 10 0 5 0 0 0

75–84 15 0 0 0 0 5 5 0 0 0 0 0

85+ 5 0 0 0 0 0 0 0 0 0 0 0

Total 1070 175 125 25 40 450 240 20 40 5 10 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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FIGURE 4.15.1
Age-specific incidence rates of testis cancer, Canada, 2003–2007 (from average annual counts)

0

2

4

6

8

10

12

14

16

0-4

Age at diagnosis

A
ge

-s
p

ec
ifi

c 
ra

te
 p

er
 1

0
0

,0
0

0

85+80-8475-7970-7465-6960-6455-5950-5445-4940-4435-3930-3425-2920-2415-1910-145-9

FIGURE 4.15.2
Age-standardized incidence rates (ASIRs) by region, testis cancer, 1983–2032
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age in each observation period up to the

65–74 age group and stabilized at almost

2:1 in older age groups (Figure 4.16.2).

Tables 4.16.1 and 4.16.2 show that about

90% of cases were diagnosed in people

aged 45 or older in 2003–2007.

Figure 4.16.1 shows that incidence rates

generally increased in both sexes during the

1980s, stabilized between 1988–1992 and

1993–1997, and rose again after that. In

2003–2007, kidney cancer ASIRs in males

increased significantly by 2.6% per year (a

changepoint in trend was detected from

2003, Figure 3.1). During 1998–2007, ASIRs

rose significantly in females by 1.9% per

year (Figure 3.2). Figure 4.16.2 reveals that

incidence of kidney cancer increased over

the observation periods across age groups in

both sexes, with stronger increases in males

in the 1980s and in those (except in the 75–

84 age group) during the last 2 observation

periods.

The current rising trends in the rates in

Canada are projected to continue in each age

group (Figure 4.16.2). Figure 4.16.1 shows

that the rates of kidney cancer will increase

in both sexes in all regions except in British

Columbia, where a gradual decrease is

predicted, and in the Prairies in females,

for whom the rates are forecast to stabilize.

The most elevated rates are predicted for the

Atlantic region, while significantly low rates

are predicted in British Columbia.

From 2003–2007 to 2028–2032, the ASIRs

of kidney cancer for Canada are projected

to increase by roughly 7% in both sexes,

from 14.4 to 15.5 per 100 000 in males and

from 8.0 to 8.6 per 100 000 in females

(Tables 4.16.3 and 4.16.4). The annual

number of new cases is estimated to

increase by 95% in males, from 2580 to

5020, and by 84% in females, from 1665

to 3070 (Tables 4.16.1 and 4.16.2).

Comments
Increases in kidney cancer incidence have

been observed in the US, some European

countries, Australia, New Zealand and some

Asian countries.224-230 Although the increas-

ing use of advanced diagnostic imaging

systems has probably led to the incidental

detection of asymptomatic kidney cancer,231

the incidence of cancer presenting at a later

stage has not decreased.232 This finding

suggests that a true increase in kidney cancer

has occurred that cannot be solely attributed

to changes in diagnostic practices.225

The upward trend in kidney cancer in

Canada may be partly explained by changes

in risk factors. The major risk factors for

kidney cancer include smoking, obesity and

some genetic and medical conditions.

Smokers have a 50% increase in risk.86

Cigarette smoking is responsible for about

20% to 30% of kidney cancer cases in males

and 10% to 24% of cases in females.111,233-

235 Smoking prevalence began to decrease in

the mid-1960s in males and in the mid-

1980s in females.42,43 Smoking prior to

these periods may have contributed to the

earlier increases in kidney cancer rates

around and immediately following these

periods. The reductions in smoking are

expected to curb the increase in kidney

cancer incidence in the future.

Obesity is a significant risk factor for both

sexes, and is responsible for about 20% of

renal cell carcinoma cases, the predomi-

nant form of kidney cancer.233,235 The

prevalence rates of obesity have nearly

doubled in adults from 1978/79 to

2012.51,72,73 The rates of obesity and

kidney cancer have been increasing com-

parably in Canada in recent decades.

Age-standardized smoking rates and over-

weight or obese rates have been lower in

British Columbia than in other pro-

vinces.51,73 This may partly explain the

low incidence rates of kidney cancer in

British Columbia.

FIGURE 4.15.3
Age-standardized incidence rates (ASIRs) for testis cancer by age group, Canada, 1983–2032
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TABLE 4.15.2
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), testis cancer,

Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 6.9 6.9 7.3 7.3 6.9 7.0 6.6 5.7 8.8 6.5 6.2 4.6

45–54 4.5 4.3 5.6 4.7 5.6 4.9 3.4 5.2 3.8 3.9 1.8 7.7

55–64 1.7 2.3 2.3 1.6 1.0 1.7 1.3 0.8 0.6 2.8 1.2 0.0

65–74 1.0 0.9 1.1 0.0 2.7 1.1 0.6 0.0 1.8 4.0 2.1 0.0

75–84 1.1 1.1 1.2 0.8 0.9 1.2 0.8 0.0 1.1 7.6 4.2 0.0

85+ 1.8 0.8 0.0 2.7 8.3 1.1 1.3 9.7 7.5 0.0 0.0 0.0

Total 5.6 5.6 6.0 5.8 5.8 5.7 5.2 4.7 6.8 5.7 4.9 4.0

2008–12 <45 7.3 7.4 8.0 7.4 7.1 7.2 6.9 5.9 9.2 7.6 6.4 5.3

45–54 5.0 4.9 6.2 5.7 5.1 5.3 4.7 5.5 5.2 5.3 4.4 3.7

55–64 1.9 2.2 2.2 1.7 3.2 2.1 1.6 0.9 2.1 2.0 1.7 1.4

65–74 1.0 0.6 1.3 0.7 1.9 1.4 0.6 1.3 2.8 1.0 0.9 0.7

75–84 1.0 1.0 1.3 0.8 2.1 1.0 0.7 0.0 0.8 1.0 0.9 0.7

85+ 1.5 1.0 3.0 2.3 3.4 1.1 1.4 5.2 6.1 1.6 1.3 1.1

Total 5.9 5.9 6.6 6.0 6.0 5.9 5.5 4.9 7.4 6.1 5.1 4.3

2013–17 <45 7.6 8.0 8.2 7.4 7.3 7.5 7.3 6.3 10.0 7.9 6.7 5.6

45–54 5.1 4.7 5.4 5.7 5.3 5.4 5.3 6.0 5.8 5.4 4.5 3.8

55–64 2.2 2.4 2.4 1.8 3.4 2.4 1.9 1.0 2.4 2.3 1.9 1.6

65–74 1.0 0.7 1.1 0.6 2.0 1.5 0.7 1.4 3.2 1.1 0.9 0.8

75–84 0.9 0.7 1.6 0.5 2.2 0.9 0.7 0.0 1.0 0.9 0.8 0.7

85+ 1.3 0.7 1.8 1.5 3.5 1.1 0.9 5.6 6.9 1.3 1.1 0.9

Total 6.1 6.4 6.6 6.0 6.2 6.1 5.8 5.2 8.1 6.4 5.4 4.5

2018–22 <45 7.7 8.6 8.0 7.3 7.5 7.6 7.4 6.5 10.6 8.0 6.7 5.6

45–54 5.6 4.9 5.7 4.9 5.4 5.6 6.0 6.3 6.3 5.9 4.9 4.1

55–64 2.5 2.4 2.5 2.1 3.4 2.7 2.6 1.1 2.6 2.6 2.2 1.8

65–74 1.2 0.8 1.1 0.5 2.1 1.7 0.9 1.5 3.5 1.2 1.0 0.9

75–84 0.8 0.5 1.4 0.4 2.3 1.0 0.6 0.0 1.1 0.9 0.7 0.6

85+ 1.2 0.9 1.8 1.2 3.6 0.9 0.8 5.9 7.4 1.2 1.0 0.9

Total 6.3 6.8 6.5 5.8 6.3 6.3 6.1 5.4 8.6 6.6 5.5 4.6

2023–27 <45 7.5 9.0 7.7 7.1 7.5 7.6 7.5 6.6 11.0 7.8 6.6 5.5

45–54 6.4 5.5 5.7 4.5 5.5 6.6 6.6 6.4 6.5 6.7 5.6 4.7

55–64 2.6 2.4 1.8 1.9 3.5 2.8 3.0 1.1 2.7 2.7 2.3 1.9

65–74 1.4 0.9 1.0 0.4 2.1 1.9 1.2 1.6 3.6 1.5 1.2 1.0

75–84 0.9 0.7 1.1 0.3 2.3 1.1 0.6 0.0 1.1 0.9 0.8 0.7

85+ 1.1 0.4 2.0 0.6 3.7 0.9 0.8 6.0 7.6 1.2 1.0 0.8

Total 6.2 7.1 6.2 5.6 6.4 6.4 6.3 5.5 8.9 6.5 5.5 4.6

2028–32 <45 7.0 9.1 7.8 7.1 7.6 7.3 7.4 6.7 11.3 7.4 6.2 5.2

45–54 7.0 6.6 5.1 4.6 5.5 6.9 7.2 6.6 6.8 7.3 6.2 5.1

55–64 2.9 2.5 1.7 1.5 3.5 2.9 3.5 1.2 2.8 3.0 2.5 2.1

65–74 1.6 0.9 0.9 0.5 2.2 2.2 1.6 1.6 3.8 1.7 1.4 1.2

75–84 1.0 0.8 0.9 0.2 2.3 1.3 0.8 0.0 1.2 1.1 0.9 0.8

85+ 1.1 0.5 1.2 0.5 3.7 1.0 0.6 6.2 7.9 1.1 0.9 0.8

Total 6.0 7.3 6.2 5.6 6.4 6.3 6.3 5.6 9.2 6.3 5.3 4.4

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.16.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), cancer of kidney, males,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 200 20 20 5 10 80 50 5 10 0 5 0

45–54 435 35 45 10 20 165 115 15 20 5 5 0

55–64 690 70 65 20 25 250 190 25 30 5 15 0

65–74 650 70 60 25 35 210 185 25 30 5 10 0

75–84 475 50 45 20 25 155 140 15 20 0 5 0

85+ 125 20 15 5 5 35 35 5 5 0 0 0

Total 2580 260 245 85 120 895 715 90 110 15 45 0

2008–12 <45 215 15 20 5 10 95 50 5 10 0 5 0

45–54 495 40 55 15 25 190 125 15 20 5 10 0

55–64 835 80 80 20 30 295 230 35 35 5 20 0

65–74 790 80 80 25 30 260 220 30 35 5 15 0

75–84 550 60 50 20 30 175 170 15 20 5 10 0

85+ 170 20 20 5 10 50 55 5 5 0 0 0

Total 3050 295 305 90 130 1070 845 110 130 20 55 5

2013–17 <45 225 15 25 5 10 100 55 5 10 0 0 0

45–54 510 40 50 10 20 215 125 15 20 5 10 0

55–64 950 85 100 25 35 355 245 40 35 5 20 0

65–74 1015 100 100 30 40 330 285 45 50 5 20 0

75–84 610 65 60 20 30 195 185 20 25 5 10 0

85+ 220 25 25 5 10 70 70 5 5 0 0 0

Total 3535 335 365 100 145 1260 960 130 145 25 60 5

2018–22 <45 235 15 25 5 10 105 60 5 10 0 0 0

45–54 505 35 55 10 20 225 115 15 20 5 10 0

55–64 1065 95 110 30 40 415 265 40 40 5 20 0

65–74 1225 120 130 35 45 400 335 55 55 10 25 0

75–84 755 75 80 25 30 240 225 25 35 5 10 0

85+ 260 30 30 5 10 80 85 5 10 0 0 0

Total 4040 375 425 110 155 1465 1085 150 165 25 70 5

2023–27 <45 220 15 20 5 10 105 55 5 10 0 0 0

45–54 535 35 55 10 20 235 125 15 20 5 5 0

55–64 1085 95 105 25 35 455 260 40 40 5 20 0

65–74 1405 135 170 45 50 480 360 60 55 10 30 0

75–84 995 95 105 25 40 310 300 40 50 5 15 0

85+ 300 35 40 5 10 95 95 10 10 0 0 0

Total 4545 415 490 120 170 1680 1200 170 185 30 75 5

2028–32 <45 215 15 15 5 10 100 50 5 10 0 0 0

45–54 555 35 55 15 25 250 140 15 20 5 5 0

55–64 1070 85 105 20 35 470 240 40 35 5 15 0

65–74 1575 155 185 45 55 560 400 65 65 10 30 0

75–84 1210 120 135 35 45 385 350 50 55 10 20 0

85+ 395 45 50 10 15 120 125 10 15 0 0 0

Total 5020 455 550 125 180 1885 1305 185 200 35 75 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.16.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), cancer of kidney, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 140 10 15 5 5 60 35 5 5 0 0 0

45–54 235 20 25 5 10 90 60 10 10 0 5 0

55–64 360 30 30 10 15 130 100 15 20 0 5 0

65–74 405 40 35 10 15 150 110 15 20 5 5 0

75–84 380 35 30 15 20 135 115 10 15 0 5 0

85+ 150 15 10 5 5 50 50 5 5 0 0 0

Total 1665 150 145 55 70 615 465 55 75 10 25 5

2008–12 <45 140 10 15 5 5 65 35 5 5 0 0 0

45–54 270 20 25 10 15 105 70 10 10 0 5 0

55–64 440 35 35 15 15 170 120 20 20 0 10 0

65–74 465 45 40 10 20 175 125 15 25 0 10 0

75–84 415 35 30 15 20 145 125 15 20 0 5 0

85+ 195 20 15 5 10 70 60 5 5 0 0 0

Total 1935 170 165 60 75 725 535 65 85 10 30 5

2013–17 <45 155 10 20 5 5 80 35 5 5 0 0 0

45–54 270 15 25 10 15 110 70 10 10 0 5 0

55–64 515 40 40 15 20 195 135 20 25 0 10 0

65–74 580 55 45 15 20 215 155 20 30 5 10 0

75–84 460 40 35 10 20 165 135 15 20 0 5 0

85+ 245 25 20 5 10 85 80 5 10 0 0 0

Total 2220 185 185 65 85 850 615 75 100 10 35 5

2018–22 <45 160 10 20 5 5 90 35 5 5 0 0 0

45–54 260 15 25 10 10 110 65 10 10 0 5 0

55–64 560 40 45 20 25 215 155 20 25 5 10 0

65–74 715 65 55 20 25 275 185 25 35 5 15 0

75–84 535 50 40 10 20 190 160 20 25 0 5 0

85+ 275 25 20 5 10 95 90 10 10 0 0 0

Total 2505 205 210 70 95 980 685 85 110 10 40 5

2023–27 <45 170 10 25 5 5 100 35 5 5 0 0 0

45–54 270 15 25 10 10 130 60 10 10 0 5 0

55–64 545 35 45 20 25 210 150 20 25 0 10 0

65–74 820 70 60 25 30 315 210 30 40 5 15 0

75–84 675 60 50 15 25 235 205 25 35 5 10 0

85+ 315 30 25 5 10 115 100 10 10 0 0 0

Total 2795 225 230 75 105 1105 755 95 125 15 45 5

2028–32 <45 160 10 20 5 5 100 30 5 5 0 0 0

45–54 290 15 30 10 15 150 60 10 10 0 5 0

55–64 525 35 45 15 20 215 135 20 20 0 10 0

65–74 895 75 70 30 35 340 230 35 45 5 15 0

75–84 825 70 60 20 30 300 240 30 40 5 10 0

85+ 370 40 30 5 10 130 120 10 15 0 0 0

Total 3070 245 250 85 120 1235 810 105 135 15 45 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.16.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), cancer of

kidney, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 1.9 1.4 1.7 1.8 2.1 1.9 2.0 2.4 2.7 2.6 2.1 0.0

45–54 17.6 10.5 17.9 16.2 23.1 17.7 18.5 27.7 24.5 26.9 16.7 10.0

55–64 40.4 29.2 41.9 38.3 43.3 39.1 43.7 54.8 53.1 58.0 49.5 20.2

65–74 60.8 45.5 68.5 67.6 91.9 52.2 68.7 87.1 81.9 93.8 66.0 36.0

75–84 76.3 56.3 86.2 88.4 93.3 64.0 96.1 94.8 105.9 58.9 69.1 28.8

85+ 83.1 76.1 97.4 66.5 102.9 63.0 116.7 87.4 104.4 132.8 26.8 0.0

Total 14.4 10.5 15.5 14.7 18.3 13.1 16.4 19.6 19.5 19.6 14.8 6.3

2008–12 <45 2.1 1.1 1.8 1.8 2.3 2.4 2.2 2.4 3.4 2.7 1.8 0.9

45–54 18.1 11.3 18.4 17.7 24.2 18.1 19.2 26.4 24.5 30.4 20.0 8.1

55–64 40.4 27.7 38.7 36.8 44.3 38.7 45.0 70.3 56.0 61.5 46.5 18.0

65–74 63.5 45.9 75.6 72.5 77.5 56.0 70.3 92.8 90.3 93.1 75.7 28.3

75–84 79.3 58.4 87.8 82.1 113.6 65.2 100.2 99.5 103.3 100.6 71.6 35.3

85+ 81.2 61.6 109.6 60.4 101.1 61.6 118.9 89.3 105.9 115.6 30.8 36.2

Total 14.9 10.2 16.0 14.8 18.4 13.7 17.0 21.4 20.8 21.6 15.5 6.6

2013–17 <45 2.2 1.1 1.7 1.9 2.3 2.4 2.3 2.5 3.5 2.8 1.8 1.0

45–54 18.8 10.8 17.8 16.4 24.0 20.0 20.0 29.1 26.7 31.8 20.5 8.4

55–64 40.3 26.9 41.2 39.1 43.4 39.7 43.0 69.6 50.3 63.9 47.9 18.0

65–74 65.1 45.6 73.6 68.1 75.9 56.6 73.6 110.8 101.7 96.5 77.8 29.0

75–84 79.8 55.6 94.6 89.8 108.4 66.5 99.2 99.3 104.9 104.2 73.6 35.5

85+ 81.6 65.7 104.8 63.6 92.6 64.4 113.4 93.9 102.8 119.6 31.8 36.4

Total 15.1 10.0 16.1 14.9 17.9 14.2 17.2 22.9 21.3 22.4 15.9 6.7

2018–22 <45 2.1 1.0 1.6 1.9 2.4 2.5 2.4 2.5 3.5 2.9 1.8 0.9

45–54 20.0 10.0 18.4 16.9 24.4 22.3 20.4 29.9 28.8 32.7 20.8 8.9

55–64 40.8 27.2 40.5 37.9 44.3 40.7 43.8 70.9 51.8 65.6 48.8 18.2

65–74 64.7 44.6 72.8 66.4 71.1 56.8 73.5 118.2 95.3 98.8 79.2 28.8

75–84 81.5 55.7 98.9 90.6 99.6 68.5 98.6 110.2 118.1 106.6 75.0 36.3

85+ 82.0 64.6 107.2 61.5 103.4 62.8 115.7 97.0 98.5 122.4 32.5 36.6

Total 15.3 9.8 16.2 14.8 17.5 14.6 17.3 24.1 21.7 23.0 16.1 6.8

2023–27 <45 1.9 0.9 1.4 1.9 2.4 2.2 2.2 2.5 3.5 2.9 1.8 0.8

45–54 21.2 10.1 18.5 17.2 24.6 23.5 22.1 30.4 28.9 33.2 20.9 9.4

55–64 41.9 26.6 39.0 34.4 43.3 44.0 44.9 74.9 55.4 66.5 49.3 18.7

65–74 64.4 43.1 76.7 68.6 69.9 58.0 70.2 113.8 87.3 100.0 79.9 28.7

75–84 82.7 54.9 95.3 82.9 96.4 68.6 102.7 127.6 130.6 107.9 75.7 36.9

85+ 82.0 60.6 117.7 69.7 87.3 65.3 111.3 92.1 103.1 123.8 32.8 36.5

Total 15.4 9.6 16.1 14.5 17.1 14.9 17.4 24.7 22.0 23.3 16.3 6.9

2028–32 <45 1.8 1.0 1.2 2.0 2.4 2.0 2.0 2.6 3.5 2.9 1.8 0.8

45–54 20.5 8.4 17.6 17.5 24.8 23.5 23.4 30.9 29.1 33.7 21.1 9.2

55–64 44.0 24.7 40.2 34.9 43.6 48.1 45.4 75.9 58.8 67.3 49.8 19.6

65–74 65.0 44.3 74.3 64.2 69.9 59.0 71.5 116.5 89.4 101.1 80.6 29.0

75–84 81.9 54.2 95.0 81.1 89.5 68.7 100.7 133.0 120.4 109.2 76.4 36.5

85+ 84.4 63.4 119.0 65.3 83.8 66.6 112.2 108.9 121.0 125.2 33.2 37.6

Total 15.5 9.3 15.9 14.2 16.9 15.3 17.4 25.4 22.3 23.5 16.4 6.9

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.16.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), cancer of

kidney, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 1.4 0.7 1.5 1.3 1.4 1.5 1.4 1.8 1.8 1.9 1.4 1.5

45–54 9.4 5.5 9.5 10.0 12.7 9.6 9.4 15.4 13.4 5.5 12.7 2.9

55–64 20.4 13.5 20.6 23.8 21.3 19.6 21.9 27.4 33.1 26.9 23.0 20.4

65–74 33.9 24.6 37.2 28.3 37.1 32.7 35.7 55.3 48.8 47.0 26.7 68.2

75–84 43.6 30.2 42.8 52.1 52.4 40.3 52.2 43.6 55.6 44.3 45.8 0.0

85+ 43.4 32.0 43.8 37.0 41.2 38.1 60.2 50.3 49.5 32.2 19.6 0.0

Total 8.0 5.3 8.3 8.2 9.0 7.8 8.8 11.1 11.4 9.3 8.0 7.7

2008–12 <45 1.4 0.7 1.5 1.3 1.4 1.6 1.5 1.6 1.4 1.4 1.4 1.4

45–54 9.9 4.9 9.2 12.7 14.1 10.1 10.8 14.3 14.9 10.0 12.7 8.4

55–64 20.6 11.9 18.7 22.3 20.5 20.9 22.6 32.3 29.8 20.9 23.3 22.0

65–74 34.5 24.7 35.0 29.2 40.6 33.7 35.7 51.0 52.2 34.8 36.7 35.1

75–84 45.6 30.6 44.3 44.8 52.5 41.3 54.4 58.8 70.0 44.7 36.2 30.0

85+ 45.3 36.7 47.9 34.2 41.4 41.1 58.8 48.2 50.9 45.4 18.7 24.1

Total 8.3 5.2 8.1 8.1 9.3 8.2 9.2 11.5 11.7 8.3 8.4 7.5

2013–17 <45 1.5 0.8 1.7 1.3 1.4 1.9 1.5 1.6 1.4 1.5 1.4 1.6

45–54 9.9 4.1 8.8 12.1 14.3 9.9 11.6 14.7 15.4 10.2 12.9 8.4

55–64 21.1 11.5 17.1 22.4 23.6 21.4 23.3 35.3 31.6 21.5 24.1 20.6

65–74 34.4 23.1 31.7 35.1 37.3 33.9 36.6 48.4 53.9 35.6 37.9 33.6

75–84 47.5 31.0 45.6 36.7 54.3 43.9 56.4 67.4 71.3 45.7 37.3 32.0

85+ 48.1 34.4 44.1 39.0 49.2 43.5 63.2 53.7 58.2 46.5 19.4 26.3

Total 8.5 5.0 7.8 8.2 9.6 8.6 9.4 12.0 12.1 8.5 8.6 7.5

2018–22 <45 1.5 0.7 1.7 1.3 1.4 2.1 1.4 1.6 1.4 1.5 1.4 1.8

45–54 10.3 4.3 8.7 11.7 14.4 10.9 11.6 14.9 15.7 10.3 13.1 8.6

55–64 21.2 10.7 17.6 25.6 26.7 20.7 25.0 34.8 31.8 21.7 24.7 19.9

65–74 34.9 21.8 29.8 35.5 35.4 35.5 37.0 51.9 54.7 36.0 38.7 31.0

75–84 47.7 31.2 42.5 37.6 57.2 44.1 56.7 67.5 76.3 46.2 38.1 32.6

85+ 48.6 35.4 46.2 34.3 41.6 44.8 62.0 64.5 61.5 46.9 19.8 28.7

Total 8.6 4.8 7.6 8.5 9.7 8.9 9.6 12.4 12.5 8.6 8.7 7.4

2023–27 <45 1.5 0.8 1.7 1.3 1.4 2.2 1.4 1.6 1.4 1.5 1.4 2.0

45–54 10.5 4.2 8.6 11.5 14.4 12.5 10.7 15.0 15.8 10.4 13.2 9.2

55–64 20.9 9.3 17.0 25.2 26.8 20.0 26.0 35.1 32.1 21.8 25.0 19.7

65–74 35.2 21.2 27.4 37.8 39.9 35.3 37.8 55.1 56.7 36.2 39.1 28.7

75–84 47.2 29.2 38.7 46.0 52.4 43.6 57.4 63.6 76.3 46.5 38.5 31.3

85+ 50.7 36.0 46.7 27.3 50.2 47.2 65.3 70.7 60.1 47.3 20.1 30.2

Total 8.6 4.7 7.3 8.8 10.0 9.0 9.6 12.5 12.6 8.7 8.8 7.5

2028–32 <45 1.4 0.7 1.6 1.3 1.4 2.1 1.3 1.6 1.4 1.5 1.4 2.3

45–54 10.7 3.9 9.6 11.3 14.5 13.9 10.1 15.1 16.0 10.4 13.3 10.1

55–64 21.5 9.8 16.6 24.8 26.9 21.3 25.8 35.3 32.3 21.8 25.2 20.3

65–74 35.1 20.1 27.9 42.3 44.4 33.9 39.7 54.2 56.6 36.2 39.5 27.5

75–84 47.5 28.1 36.4 45.3 50.1 45.3 57.1 68.6 77.8 46.5 39.0 28.8

85+ 49.1 36.2 41.1 33.6 47.6 45.1 62.7 65.8 67.4 47.4 20.3 30.0

Total 8.6 4.5 7.2 9.1 10.2 9.2 9.6 12.6 12.8 8.7 8.9 7.7

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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Hypertension has been linked to an excess

risk of 20% to 300%,233,234 with a

potential dose-response relationship.86

Preventing and controlling hypertension

may reduce kidney cancer incidence.236 A

meta-analysis of 24 studies suggests that

diabetes is associated with an increased

risk of kidney cancer, and is independent

of alcohol use, obesity and smoking.237 An

increased risk of kidney cancer also has

been suggested in patients with acquired

renal cystic disease.238 Hereditary predis-

positions, characterized as occurring at

birth, are responsible for less than 5% of

kidney cancer cases.224,239 There is suffi-

cient evidence that trichloroethylene (used

primarily for metal degreasing, especially

in the aerospace/aircraft industry) causes

kidney cancer, according to IARC.47 The

US National Cancer Institute’s recent

meta-analysis of studies published from

1950 to 2011 indicates a 32% risk increase

for occupational trichloroethylene expo-

sure.240

17. Bladder cancer

Bladder cancer is the only site where we

combine in situ and malignant cases. The

provincial and territorial cancer registries,

other than Ontario, have combined in situ

and invasive bladder cancers when report-

ing to the Canadian Cancer Registry

(CCR). Reasons for the reporting include

the difficulty in identifying early invasion

in pathology reports and the high rates of

recurrence and progression of in situ

tumours.241-243

Bladder cancer was the fourth most

common type of new cancer diagnosis in

Canadian males and the eleventh most

common type in Canadian females in

2003–2007. One in 28 males and 1 in 78

females can expect to be diagnosed with

bladder cancer in their lifetime, and 1 in

89 males and 1 in 213 females can expect

to die from it.1 The average annual

number of new bladder cancer cases in

2003–2007 was 4815 for males and 1705

for females, constituting 6.0% and 2.3%

of all male and female cancer cases,

respectively (Table 4.17.1 and 4.17.2).

The incidence increased exponentially with

age for males and linearly for females in the

last observation period (2003–2007)

(Tables 4.17.3 and 4.17.4). As such, the

male-to-female ratio of the rates increased

with age, from 2.0:1 in young adults (<45)

to 3.9:1 in the oldest (85+) (Figure 4.17.2).

About 71% of all bladder cancers were

diagnosed in people aged 65 or older in the

same period. The 5-year relative survival

rate was 74% for bladder cancer diagnosed

between 2006 and 2008.1

For males, the ASIRs in all regions were

relatively stable between 1988 and 2002

but displayed a downward trend in the

last 10 years (Figure 4.17.1). For females,

the rates in all regions remained stable.

However, in the last observed decade, the

rates in females increased moderately

in Quebec and the Atlantic region and

decreased markedly in British Columbia.

During 1998–2007, bladder cancer ASIRs

decreased significantly in males by 0.7%

per year, and the ASIRs in females were

stable, with a non-significant decrease of

only 0.1% per year (Figures 3.1 and 3.2).

The rates for males are anticipated to

decrease, but at different levels, in all

regions (Figure 4.17.1). Female rates are

projected to increase slightly in Quebec,

and stabilize in the other areas. Internal

ranking of the ASIRs in geographical

FIGURE 4.16.1
Age-standardized incidence rates (ASIRs) by region, kidney cancer, 1983–2032
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FIGURE 4.16.2
Age-standardized incidence rates (ASIRs) for kidney cancer by age group (– males, – females), Canada, 1983–2032
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TABLE 4.17.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), cancer of bladder, males,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 105 15 15 0 5 25 40 5 5 0 0 0

45–54 365 45 35 10 10 95 135 15 10 0 5 0

55–64 910 120 90 25 35 235 330 25 40 5 10 0

65–74 1470 210 135 45 50 420 480 40 55 10 25 0

75–84 1495 220 125 50 65 440 465 40 55 5 25 0

85+ 465 80 40 20 20 130 120 15 20 5 10 0

Total 4815 685 440 160 180 1345 1570 140 180 25 80 5

2008–12 <45 95 15 15 5 5 25 40 5 5 0 0 0

45–54 360 40 40 15 10 100 140 10 10 0 5 0

55–64 1060 135 105 35 35 275 390 35 45 5 15 0

65–74 1595 235 150 50 55 435 555 55 60 10 25 0

75–84 1650 245 150 50 65 490 530 45 60 10 30 0

85+ 645 115 55 25 25 200 180 20 25 5 10 0

Total 5405 775 520 170 195 1520 1835 160 210 25 85 5

2013–17 <45 95 15 15 5 5 20 40 0 5 0 0 0

45–54 340 40 40 15 10 95 140 10 10 0 5 0

55–64 1150 140 125 45 40 315 415 35 50 5 15 0

65–74 1935 270 195 55 65 515 705 65 80 5 30 0

75–84 1760 265 170 55 65 515 580 50 70 15 30 0

85+ 825 135 75 25 35 270 240 20 30 5 10 0

Total 6105 865 615 190 220 1725 2125 185 240 30 95 5

2018–22 <45 95 15 15 5 5 20 45 0 5 0 0 0

45–54 305 40 35 10 10 85 120 10 10 0 5 0

55–64 1190 135 140 50 40 335 445 35 50 5 15 0

65–74 2310 320 240 70 85 620 835 75 100 5 35 5

75–84 2055 300 205 60 80 585 710 65 85 15 40 0

85+ 965 165 100 30 35 305 290 25 30 5 15 0

Total 6920 970 730 225 250 1950 2445 210 280 30 110 10

2023–27 <45 105 15 15 5 5 25 45 5 5 0 0 0

45–54 295 35 35 10 10 80 130 10 10 0 5 0

55–64 1160 135 135 45 40 335 440 30 50 5 15 0

65–74 2590 340 290 95 100 720 905 85 105 5 40 5

75–84 2615 365 275 75 100 730 925 80 115 10 50 5

85+ 1095 180 110 30 45 340 330 30 40 10 15 0

Total 7860 1075 860 260 295 2225 2775 235 325 30 125 10

2028–32 <45 105 15 15 5 5 25 45 5 5 0 0 0

45–54 315 40 35 15 10 80 140 10 10 0 5 0

55–64 1065 135 130 40 35 305 390 30 45 5 15 0

65–74 2760 340 325 105 105 795 980 80 105 5 40 5

75–84 3205 435 350 95 130 895 1110 95 145 10 60 5

85+ 1375 220 150 35 50 415 445 45 50 5 20 0

Total 8825 1180 1000 295 335 2515 3110 260 360 30 140 10

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
Note: 1. Totals may not add up due to rounding.
2. Bladder cancer is the only site where in-situ and malignant cases are combined in this report. Ontario has not reported in situ bladder cancer.
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TABLE 4.17.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), cancer of bladder, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 50 5 5 0 0 15 20 0 0 0 0 0

45–54 135 20 10 5 5 35 50 5 5 0 0 0

55–64 305 40 30 10 15 70 110 15 15 0 5 0

65–74 420 60 40 15 15 115 140 15 15 5 10 0

75–84 520 70 40 20 20 165 165 15 20 0 10 0

85+ 270 35 25 10 10 80 85 5 10 0 5 0

Total 1705 230 150 60 65 485 565 50 65 10 30 5

2008–12 <45 50 5 5 0 0 15 20 0 0 0 0 0

45–54 155 20 15 5 5 40 55 5 5 0 0 0

55–64 345 50 30 10 15 80 125 15 10 0 10 0

65–74 465 65 50 15 15 115 160 15 20 0 10 0

75–84 555 70 50 20 20 170 180 15 20 5 10 0

85+ 325 45 25 10 10 105 105 10 15 0 5 0

Total 1900 255 175 65 70 525 650 60 70 10 35 5

2013–17 <45 50 5 5 0 0 20 20 0 0 0 0 0

45–54 150 20 15 5 5 40 55 5 5 0 0 0

55–64 385 55 40 15 15 95 135 15 10 0 10 0

65–74 580 80 60 15 20 135 215 20 25 5 15 0

75–84 585 75 55 20 20 170 195 15 25 5 10 0

85+ 400 50 35 10 15 135 130 10 15 0 5 0

Total 2145 290 210 65 80 590 750 70 75 10 40 5

2018–22 <45 45 5 5 0 0 20 20 0 0 0 0 0

45–54 135 15 15 5 5 40 50 5 5 0 0 0

55–64 425 65 40 15 15 110 150 20 10 0 10 0

65–74 675 100 65 20 25 160 250 25 20 5 15 0

75–84 680 90 70 20 25 185 235 20 30 5 10 0

85+ 460 60 45 15 15 145 160 10 15 5 5 0

Total 2420 330 245 70 85 660 865 80 80 15 45 5

2023–27 <45 45 5 5 0 0 20 20 0 0 0 0 0

45–54 130 15 15 5 5 50 50 5 5 0 0 0

55–64 410 55 40 15 15 105 145 15 10 0 10 0

65–74 760 120 80 25 30 185 270 30 20 5 20 0

75–84 865 115 90 20 30 230 315 25 35 5 15 0

85+ 490 65 50 15 15 150 175 10 15 5 5 0

Total 2710 375 285 75 100 745 975 85 85 15 50 5

2028–32 <45 50 5 5 0 0 20 20 0 0 0 0 0

45–54 130 20 15 5 5 50 55 5 5 0 0 0

55–64 375 50 40 10 15 115 135 15 10 0 10 0

65–74 845 130 90 25 30 215 295 30 20 5 20 0

75–84 1020 135 105 25 40 275 365 30 35 5 20 0

85+ 610 75 70 15 20 180 220 15 20 5 5 0

Total 3030 420 330 80 115 855 1095 95 90 15 55 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
Note: 1. Totals may not add up due to rounding.
2. Bladder cancer is the only site where in-situ and malignant cases are combined in this report. Ontario has not reported in situ bladder cancer.
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TABLE 4.17.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), cancer of

bladder, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 1.0 1.1 1.1 0.8 0.7 0.6 1.7 1.1 0.9 1.2 0.8 0.5

45–54 14.7 13.4 14.2 15.8 12.3 10.3 22.0 22.2 14.0 23.3 12.7 7.6

55–64 53.9 50.7 59.7 55.8 55.5 37.6 75.4 62.3 71.2 43.9 37.4 14.7

65–74 136.0 137.0 147.8 130.8 133.9 102.1 178.2 159.8 160.6 152.3 135.0 140.9

75–84 240.4 241.6 248.2 221.8 270.0 183.4 321.0 254.5 289.6 250.3 258.3 93.9

85+ 305.6 340.7 312.3 276.8 289.3 233.6 384.4 398.3 354.2 478.2 410.9 0.0

Total 27.9 28.0 29.6 26.8 28.3 20.6 37.6 32.6 33.2 31.4 27.8 15.4

2008–12 <45 0.9 1.0 1.1 1.1 0.8 0.6 1.7 1.2 1.2 1.0 0.8 0.5

45–54 13.1 10.8 13.9 17.8 11.7 9.2 21.3 18.2 13.9 19.6 13.4 7.2

55–64 51.7 46.8 54.8 56.4 51.2 36.0 77.4 62.2 73.2 28.7 38.4 28.5

65–74 128.8 132.1 143.8 132.7 136.0 93.5 176.3 165.5 155.8 159.3 120.1 71.1

75–84 235.5 236.5 257.2 207.7 257.5 181.5 316.7 265.4 294.0 256.4 275.8 129.9

85+ 307.4 344.3 313.2 288.4 303.0 245.6 393.8 381.6 367.6 407.7 307.3 169.6

Total 26.9 26.9 29.2 26.9 27.8 19.9 37.5 32.8 33.6 29.5 26.5 14.8

2013–17 <45 0.9 0.9 1.0 1.1 0.7 0.5 1.8 1.2 1.2 1.0 0.8 0.5

45–54 12.3 10.5 12.9 17.5 10.4 8.5 21.8 17.3 15.5 19.6 13.2 6.8

55–64 49.2 43.7 51.9 61.6 49.7 35.6 74.0 64.5 68.2 27.2 39.4 27.2

65–74 124.3 122.2 141.0 128.5 128.3 88.6 182.1 158.3 159.6 92.1 113.1 68.6

75–84 227.8 232.7 256.9 226.2 262.0 172.7 308.4 266.7 299.4 355.0 260.1 125.7

85+ 308.9 327.2 328.0 257.4 345.4 253.1 401.2 368.2 398.7 318.2 349.3 170.4

Total 26.0 25.5 28.7 27.4 27.6 19.2 37.5 32.3 34.1 27.4 26.0 14.3

2018–22 <45 0.9 0.9 1.0 1.1 0.7 0.5 1.8 1.2 1.2 1.0 0.8 0.5

45–54 11.8 10.7 12.5 17.4 9.7 8.2 21.5 17.4 15.3 19.6 13.1 6.5

55–64 45.9 38.1 51.2 66.3 46.0 33.5 72.8 60.0 63.5 26.2 40.5 25.3

65–74 121.8 116.0 133.7 134.2 133.3 87.0 183.1 154.3 168.3 68.6 105.6 67.2

75–84 221.6 219.9 252.6 224.5 257.4 166.1 309.1 269.2 298.8 312.6 255.3 122.2

85+ 305.0 335.3 353.2 275.2 324.1 241.1 401.3 377.0 387.8 383.4 331.9 168.3

Total 25.2 24.3 28.2 28.3 27.1 18.5 37.5 31.9 34.1 24.9 25.2 13.9

2023–27 <45 0.9 0.9 1.0 1.1 0.7 0.5 1.8 1.2 1.2 1.0 0.8 0.5

45–54 11.4 10.0 11.7 17.3 9.4 7.6 22.8 17.4 15.3 19.6 13.0 6.3

55–64 44.5 37.0 49.1 66.1 44.1 32.0 74.4 56.9 69.2 25.7 40.4 24.6

65–74 118.2 108.8 131.3 146.1 134.4 86.8 175.7 155.8 156.1 67.5 108.9 65.2

75–84 217.6 205.3 251.1 221.9 257.0 159.9 318.1 254.0 309.6 203.5 241.6 120.0

85+ 297.0 321.7 340.2 303.1 362.2 233.5 384.6 371.7 409.8 566.0 314.5 163.9

Total 24.6 22.9 27.6 29.3 27.4 18.0 37.4 31.1 34.4 22.7 24.7 13.6

2028–32 <45 0.9 0.9 0.9 1.1 0.7 0.5 1.8 1.2 1.2 1.0 0.8 0.5

45–54 11.6 9.9 11.6 17.2 9.1 7.6 23.0 17.5 15.2 19.6 12.9 6.4

55–64 43.6 38.1 48.8 65.9 43.0 31.3 73.3 57.0 69.0 25.3 40.3 24.1

65–74 112.7 97.5 129.4 154.6 128.6 82.7 175.6 145.9 152.3 66.5 111.3 62.2

75–84 215.7 197.2 240.2 231.6 270.0 159.1 318.7 252.0 323.2 171.5 230.3 119.0

85+ 292.8 303.0 344.4 281.6 335.8 226.2 398.0 379.7 393.9 356.7 319.6 161.5

Total 24.0 21.8 27.0 30.0 27.0 17.5 37.5 30.5 34.4 19.3 24.5 13.3

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Bladder cancer is the only site where in-situ and malignant cases are combined in this report. Ontario has not reported in situ bladder cancer.
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TABLE 4.17.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), cancer of

bladder, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.5 0.4 0.5 0.7 0.4 0.4 0.8 0.5 0.6 0.4 0.0 1.0

45–54 5.3 5.3 4.5 6.3 5.7 3.6 7.8 6.2 7.1 8.9 5.0 5.7

55–64 17.5 16.3 19.9 17.8 20.7 10.9 24.3 28.3 22.1 16.7 19.9 50.7

65–74 35.1 37.9 41.8 40.8 33.7 24.6 45.0 46.2 37.4 48.9 41.9 28.7

75–84 59.4 58.0 57.3 57.1 59.5 48.4 75.7 69.2 72.0 45.1 67.9 0.0

85+ 78.0 76.6 86.1 63.8 57.4 65.5 106.5 48.2 81.4 96.5 54.9 0.0

Total 7.7 7.7 8.3 8.2 7.7 5.7 10.3 9.6 9.0 8.6 8.1 7.6

2008–12 <45 0.5 0.4 0.6 0.7 0.3 0.4 0.9 0.7 0.6 0.5 0.5 0.5

45–54 5.6 5.8 4.9 6.4 6.1 3.7 8.6 6.5 5.8 6.2 5.1 5.5

55–64 16.3 16.1 16.4 18.6 17.2 10.2 24.1 27.7 16.6 18.0 22.5 16.0

65–74 34.2 35.0 42.9 40.0 38.4 21.9 46.2 48.1 43.0 37.7 43.1 33.5

75–84 60.8 58.9 67.1 60.1 61.3 47.5 78.5 69.6 75.3 66.9 61.4 59.5

85+ 75.1 74.6 74.4 63.1 63.4 64.3 98.9 70.3 88.2 82.7 56.8 73.6

Total 7.6 7.5 8.4 8.3 7.8 5.4 10.6 10.1 9.0 8.4 8.5 7.5

2013–17 <45 0.5 0.4 0.6 0.7 0.3 0.5 0.9 0.7 0.6 0.5 0.5 0.5

45–54 5.4 4.8 4.6 6.5 5.9 3.5 9.1 6.5 5.8 5.9 5.1 5.3

55–64 15.8 16.6 15.9 19.7 18.7 10.2 23.1 28.2 12.3 17.4 22.9 15.5

65–74 34.4 35.0 41.4 35.9 36.2 21.1 50.0 50.2 41.6 37.9 43.7 33.7

75–84 60.3 57.7 70.7 60.1 62.9 44.8 80.5 68.1 78.6 66.4 62.2 59.1

85+ 78.3 73.0 82.5 64.6 71.5 68.4 103.7 67.2 87.3 86.2 57.6 76.7

Total 7.6 7.4 8.4 8.2 7.9 5.3 10.9 10.2 8.7 8.3 8.7 7.4

2018–22 <45 0.4 0.4 0.6 0.7 0.3 0.5 0.8 0.7 0.6 0.5 0.5 0.4

45–54 5.2 4.4 5.0 6.6 5.7 4.0 9.6 6.5 5.8 5.8 5.1 5.1

55–64 16.1 17.5 15.6 17.8 18.2 10.4 24.1 28.5 12.4 17.8 23.1 15.8

65–74 33.0 33.8 36.0 35.3 36.0 20.4 50.2 49.4 33.8 36.3 44.1 32.3

75–84 60.1 56.4 75.3 59.1 67.8 42.7 81.9 71.3 79.4 66.2 62.7 58.9

85+ 81.3 76.2 91.8 72.4 73.2 67.4 112.2 76.5 86.4 89.6 58.1 79.6

Total 7.5 7.3 8.3 8.0 8.0 5.2 11.2 10.3 8.1 8.2 8.7 7.3

2023–27 <45 0.4 0.4 0.6 0.7 0.3 0.5 0.8 0.7 0.6 0.5 0.5 0.4

45–54 5.1 4.4 4.9 6.7 5.7 4.8 9.2 6.5 5.8 5.6 5.1 5.0

55–64 15.6 15.0 14.9 17.9 17.9 10.1 25.3 28.7 12.4 17.1 23.2 15.3

65–74 32.6 35.9 35.6 35.7 39.3 20.8 49.0 49.6 26.3 35.9 44.3 31.9

75–84 60.6 56.6 72.0 51.7 64.4 41.8 88.7 72.5 76.9 66.7 63.0 59.4

85+ 78.7 71.7 93.4 66.6 77.5 62.8 110.9 67.6 92.8 86.7 58.4 77.1

Total 7.4 7.2 8.2 7.7 8.1 5.3 11.4 10.3 7.6 8.1 8.8 7.2

2028–32 <45 0.4 0.4 0.6 0.7 0.3 0.4 0.8 0.7 0.6 0.5 0.5 0.4

45–54 4.8 4.4 4.9 6.7 5.6 4.7 9.2 6.5 5.8 5.3 5.1 4.7

55–64 15.3 14.0 15.9 17.9 17.6 11.4 26.5 28.8 12.4 16.9 23.3 15.0

65–74 33.0 36.1 34.6 32.9 38.8 21.2 50.8 49.9 26.3 36.3 44.5 32.3

75–84 58.0 54.7 64.2 52.7 66.8 40.7 87.4 71.3 61.3 63.9 63.3 56.8

85+ 80.4 72.5 102.6 68.1 85.8 61.9 115.1 77.6 89.8 88.6 58.7 78.8

Total 7.3 7.1 8.0 7.6 8.2 5.3 11.6 10.4 7.0 8.0 8.8 7.1

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Bladder cancer is the only site where in-situ and malignant cases are combined in this report. Ontario has not reported in situ bladder cancer.
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regions is predicted to be similar for both

sexes, with the highest rates in Quebec

and the lowest in British Columbia. From

2003–2007 to 2028–2032, the ASIRs of

bladder cancer for Canada are projected

to decrease by 14% in males, from 27.9

to 24.0 per 100 000, and to drop by 6%

in females, from 7.7 to 7.3 per 100 000

(Tables 4.17.3 and 4.17.4). With the

aging and growth of the population,

however, the annual number of new

cases in males will increase by 83%,

from 4815 to 8825, and in females by

78%, from 1705 to 3030 (Tables 4.17.1

and 4.17.2).

Allowing for the expected number of

Ontario in situ cases, the increase for

Canada as a whole from 2003–2007 to

2028–2032 would be from approximately

5510 to 10 135 cases annually in males

and from 2005 to 3560 cases in females.

The annual number of new Ontario cases

adjusted for in situ cases would rise over

this period from about 2045 to 3825 in

males and from 785 to 1385 in females.

The corresponding prediction for the

adjusted Ontario ASIRs would be a

decrease from 31.1 to 26.4 per 100 000 in

males and a decrease from 9.4 to 8.8 per

100 000 in females.

Comments
For the data used in this monograph,

Ontario has not reported in situ bladder

cancer, resulting in the lower bladder

cancer rates observed for Ontario.

Ontario will start including these cases in

future data releases. Based on data col-

lected for 2000–2002 (but not included in

the Ontario Registry),1 it is expected that

this reporting change in Ontario will result

in observed bladder cancer rates close to

those of the Prairie region and British

Columbia, representing an increase in

Ontario cases of 52% in males and 62%

in females with a similar increase in rates.

Cigarette smoking is the major and pre-

ventable risk factor for bladder cancer.47,86

Smoking accounted for about 50% of male

bladder cancer cases and 30% of female

bladder cancer cases in Europe.244,245

Current smokers have up to 4-fold higher

risk of bladder cancer than non-smo-

kers,246,247 with dose-response relation-

ships for both smoking frequency and

duration.86,248 As previously mentioned,

reductions in smoking prevalence occurred

20 years earlier in males than in females in

Canada.42,43 The impact of the reduction in

tobacco consumption has been presented

in the observed incidence data for males,

and accordingly contributed to the pre-

dicted declining incidence trends, but has

largely not yet been seen in the female

trends given the lag of 20 to 30 years

between the drop in smoking rates and

subsequent decrease in cancer incidence

rates.249 Consequently, incidence rates of

bladder cancer in females are likely to

begin to decrease over the longer term.

Epidemiological studies have linked blad-

der cancer to occupational exposures for

over 100 years.248 A case-control study in

Montreal reported that 6.5% of bladder

cancer incidence were attributed to occu-

pational exposures (including motor vehi-

cle drivers, textile dyers, motor transport

and aromatic amines).250 Another

Canadian study found statistically signifi-

cant increased risks of bladder cancer in

male primary metal workers and autome-

chanics, and female general office clerks,

with a duration-response effect.251

Two pooled analyses of epidemiological

studies, conducted in Canada, the US,

FIGURE 4.17.1
Age-standardized incidence rates (ASIRs) by region, bladder cancera, 1983–2032
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aBladder cancer is the only site where in-situ and malignant cases are combined in this report. Ontario has not reported in situ
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FIGURE 4.17.2
Age-standardized incidence rates (ASIRs) for bladder cancera by age group (– males, – females), Canada, 1983–2032
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aBladder cancer is the only site where in-situ and malignant cases are combined in this report. Ontario has not reported in situ bladder cancer.
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Finland, France and Italy, found a sig-

nificant association between tap water

consumption and risk of bladder cancer,

particularly in males.252,253 The summar-

ized dose-response relation suggests that

carcinogenic chemicals (such as chloro-

form and other trihalomethanes) in tap

water are responsible for the increased

risk.

18. Central nervous system cancers

Cancers of the brain and nervous system

are referred to collectively as central

nervous system (CNS) cancers. During

2003–2007, the average annual number of

CNS cancers was 1365 for males and 1055

for females in Canada, making up 1.7%

and 1.4% of all new male and female

cancer cases, respectively (Tables 4.18.1

and 4.18.2). One in 117 Canadian males

and 1 in 150 females can expect to be

diagnosed with CNS cancers in their life-

time, and 1 in 165 males and 1 in 220

females are likely to die from it.1

CNS cancers have a bimodal age distribu-

tion, with one peak in the pediatric

population and another, much larger, in

people in their 70s. In 2003–2007, the age-

specific incidence was higher during early

childhood (0–4 years) than young adult-

hood, increased gradually to peak at age 75

to 79, and then decreased (Figure 4.18.1).

CNS cancer is the second most common

childhood malignancy (after leukemia),

representing 20% of all cancers diagnosed

in 0 to 14 year olds.254 CNS cancers are the

most common cause of cancer death in

children. In 2003–2007, nearly 60% of CNS

cancers were diagnosed in people aged 55

and over (Tables 4.18.1 and 4.18.2). Males

and females had similar rates up to their

late 30s, after which the rates were higher

in males and the divergence increased

consistently with age (Figure 4.18.1). The

5-year relative survival rates for CNS

cancers diagnosed between 2006 and

2008 were 23% for males and 28% for

females.1 Survival is significantly higher in

children and younger adults.36,254

The overall incidence rates of CNS cancers

in males have decreased consistently since

1988–1992, but to a very small degree,

while the rates in females were relatively

stable until 1998–2002 and then decreased

slightly (Figure 4.18.2). During 1998–

2007, ASIRs of CNS cancer were stable:

decreased in males by 0.4% per year and

by 0.8% in females (Figures 3.1 and 3.2).

When the Atlantic region is excluded, an

east–west gradient in ASIRs appears in

both sexes starting from 1993–1997, with

the highest rates in Quebec and the lowest

rates in British Columbia (Figure 4.18.2).

The ASIRs in the Atlantic region, which

had been in the lower regional rates,

approached the national level in the last

observation period (2003–2007).

We based the CNS cancer projections on

the trends in all the observation quin-

quennia. This produced downward trends

in the predicted rates in males in Canada

and its regions, decreasing by 4% in

Quebec and 9% to 20% in the other

regions from 2003–2007 to 2028–2032

(Figure 4.18.2). For females, the rates are

expected to be stable in Quebec and the

Atlantic region, and to decrease by 8% to

13% in the other regions. For both males

and females, Quebec and British Columbia

will remain in their respective highest and

lowest ranking in the regional rates. The

overall age-specific ASIRs are expected to

stabilize in the youngest age group and

decrease in each of the other age groups

(Figure 4.18.3).

From 2003–2007 to 2028–2032, the ASIRs

of CNS cancers are expected to decrease

by 10% in males, from 7.9 to 7.1 per

100 000, and decrease by 8% in females,

from 5.6 to 5.2 per 100 000 (Tables 4.18.3

and 4.18.4). Nevertheless, the aging and

growth of the population means that the

annual number of male cases is projected

to rise by 44%, from 1365 to 1965, and the

number of female cases, by 40%, from

1055 to 1470 (Tables 4.18.1 and 4.18.2).

Comments
Investigators have suggested that the

increase in CNS cancer rates in people

aged 75 or older in the observed periods

until 1998–2002 was due to improved

diagnostic techniques.255 X-radiation and

gamma-radiation are the only established

risk factors for CNS cancers, according to

IARC.47 This conclusion was mainly based

on studies of atomic bomb survivors and

of patients with radiation diagnosis and

treatment. IARC classifies radiofrequency

non-ionizing radiation from telecommuni-

cations as a possible cause of CNS cancers,

with limited evidence.47,86 Genetic and

hereditary conditions are also linked to an

increased risk. Having a parent with the

disease confers a 1.7-fold increased risk,

and having an affected sibling doubles the

risk.256

19. Thyroid cancer

The average annual number of thyroid

cancer in 2003–2007 was 795 in males and

2810 in females, representing 1.0% and

3.8% of all new Canadian male and female

cancer cases, respectively (Tables 4.19.1

and 4.19.2). Whereas incidence rates for all

cancers combined and for most specific

types of cancer in Canada are stable or

decreasing, thyroid cancer rates are rising

significantly in both sexes. Though rela-

tively uncommon in Canada, thyroid can-

cer is the most rapidly increasing of all

cancers in both sexes. This increase has

been particularly rapid in females over the

past 25 years, such that thyroid cancer was

the sixth most common cancer in females

in Canada during the last observation

period (2003–2007) (Table 4.19.3 and

4.19.4). Over the entire observation period,

Ontario experienced the fastest growth in

rates, British Columbia had the slowest

linear increase, and other regions had

similar moderate increases in between

(Figure 4.19.1).

One in 223 males and 1 in 71 females can

expect to be diagnosed with thyroid

cancer in their lifetime, and 1 in 1937

males and 1 in 1374 females can expect to

die from it.36 Thyroid cancer has the

highest 5-year relative survival rate of all

cancers in Canada, at 98% in 2006–2008.1

Joinpoint analysis (data not shown, but the

similar annual percent changes for males

and the annual percent changes for females

in their respective most recent observation

periods are shown in Figure 3.1 or 3.2)

further showed that the ASIRs of thyroid

cancer in males in Canada increased 2.7%

per year from 1986 to 1997 and then rose

more quickly at 6.7% per year through

2007. The rates for females increased 4.4%

per year during 1986 through 1998, accel-

erated to an 11.4% annual increase from

1998 to 2002 and thereafter rose more
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TABLE 4.18.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), central nervous system

cancers, males, Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 350 40 40 10 10 140 90 5 10 0 5 0

45–54 225 30 25 5 5 85 65 5 5 0 5 0

55–64 290 30 20 10 10 105 80 10 10 0 10 0

65–74 280 30 20 5 5 115 75 5 10 0 5 0

75–84 180 25 15 5 5 70 50 5 5 0 0 0

85+ 40 5 5 0 0 15 15 0 0 0 0 0

Total 1365 165 120 35 40 525 375 35 40 5 25 0

2008–12 <45 355 35 40 10 10 140 95 5 10 0 5 0

45–54 245 30 25 5 5 90 65 5 5 0 5 0

55–64 335 35 30 10 10 125 95 10 15 0 5 0

65–74 305 35 25 10 10 115 90 10 10 0 5 0

75–84 205 25 15 5 5 80 65 5 5 0 0 0

85+ 55 5 5 0 0 20 20 0 0 0 0 0

Total 1495 175 140 40 40 565 420 35 45 10 25 0

2013–17 <45 360 35 45 10 10 140 100 5 10 0 5 0

45–54 235 30 30 5 5 90 55 5 5 0 5 0

55–64 375 40 35 10 10 140 105 10 15 0 5 0

65–74 365 45 30 10 10 135 110 10 15 0 10 0

75–84 225 30 15 5 5 85 70 5 5 0 0 0

85+ 65 10 5 0 0 25 25 0 0 0 0 0

Total 1630 190 160 40 45 615 460 40 50 10 30 0

2018–22 <45 375 35 45 10 10 150 100 10 10 0 5 0

45–54 210 25 25 5 5 80 55 5 5 0 5 0

55–64 405 50 45 10 10 155 105 5 15 0 10 0

65–74 425 45 40 10 10 160 125 10 15 0 10 0

75–84 260 35 20 5 5 95 80 5 10 0 5 0

85+ 80 10 5 0 0 30 30 0 0 0 0 0

Total 1760 205 175 45 50 665 495 35 55 10 30 0

2023–27 <45 385 40 45 10 10 155 105 10 10 0 5 0

45–54 200 25 25 5 5 75 50 5 5 0 5 0

55–64 390 45 45 10 10 155 95 5 15 0 10 0

65–74 480 55 50 10 15 180 135 5 15 5 5 0

75–84 320 40 25 10 10 115 100 5 10 0 5 0

85+ 90 10 5 0 0 30 30 0 0 0 0 0

Total 1870 215 195 45 50 720 515 35 60 10 30 0

2028–32 <45 390 40 45 10 10 160 110 10 10 0 5 0

45–54 205 25 25 5 5 85 50 5 5 0 5 0

55–64 355 40 40 10 10 145 85 5 15 0 10 0

65–74 525 65 60 10 15 200 140 5 20 5 10 0

75–84 380 45 35 10 10 140 115 5 15 0 5 0

85+ 110 15 10 5 5 35 40 0 0 0 0 0

Total 1965 225 210 50 55 765 535 30 65 10 30 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.18.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), central nervous system

cancers, females, Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 270 30 25 10 10 110 65 5 5 0 5 0

45–54 145 15 15 5 5 60 40 5 5 0 5 0

55–64 190 20 15 5 5 75 55 5 5 0 5 0

65–74 195 20 15 5 5 75 60 5 5 0 0 0

75–84 190 25 10 5 5 75 55 5 5 0 0 0

85+ 60 5 5 5 0 20 20 5 0 0 0 0

Total 1055 120 85 30 30 415 295 30 30 5 15 0

2008–12 <45 280 30 30 10 10 115 70 5 10 0 5 0

45–54 160 15 15 5 5 65 45 5 5 0 5 0

55–64 225 25 20 5 5 80 60 5 10 0 5 0

65–74 210 25 15 5 5 75 70 5 5 0 5 0

75–84 190 20 10 5 5 75 60 5 5 0 0 0

85+ 70 10 5 0 0 25 20 0 0 0 0 0

Total 1135 130 95 35 35 435 325 30 35 5 15 0

2013–17 <45 290 30 30 10 10 115 80 5 10 0 5 0

45–54 150 15 15 5 5 60 40 5 5 0 5 0

55–64 255 30 25 10 10 95 70 5 5 0 5 0

65–74 250 30 20 5 10 85 80 10 10 0 5 0

75–84 190 25 10 5 5 70 60 5 5 0 0 0

85+ 85 10 5 0 5 30 30 0 0 0 0 0

Total 1225 140 105 35 35 465 355 35 35 5 15 0

2018–22 <45 305 35 30 10 10 125 80 5 10 0 5 0

45–54 145 15 15 5 5 60 35 5 5 0 0 0

55–64 275 30 25 10 10 105 75 5 5 0 5 0

65–74 295 35 30 10 10 100 85 10 10 0 5 0

75–84 205 25 15 5 5 75 65 10 5 0 0 0

85+ 85 10 5 0 5 30 30 5 0 0 0 0

Total 1310 150 115 35 40 495 375 35 40 5 15 0

2023–27 <45 315 35 30 10 10 130 85 5 10 0 5 0

45–54 145 15 15 5 5 60 40 5 5 0 0 0

55–64 260 30 20 10 10 100 70 5 5 0 5 0

65–74 335 35 35 10 10 115 100 10 10 0 5 0

75–84 245 30 15 5 5 90 75 10 10 0 5 0

85+ 90 10 5 0 5 30 35 5 0 0 0 0

Total 1395 160 125 40 45 525 395 40 40 5 20 0

2028–32 <45 320 35 30 10 10 130 85 5 10 0 5 0

45–54 155 15 15 5 5 65 40 5 5 0 0 0

55–64 250 25 25 5 5 100 60 5 5 0 5 0

65–74 355 40 35 10 10 130 105 15 10 0 5 0

75–84 290 40 25 5 10 100 85 10 10 0 5 0

85+ 100 15 5 0 5 35 35 5 0 0 0 0

Total 1470 170 135 40 45 560 410 45 40 5 20 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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slowly by 6.9% annually. Cases are gen-

erally diagnosed at younger ages relative to

other cancers. In 2003–2007, approximately

44% of new thyroid cancer cases in females

were diagnosed in those aged under 45,

25% in those aged 45 to 54, 17% in those

aged 55 to 64 and 15% in those aged 65 or

older. For males, the corresponding percen-

tages for the same age groups were 32%,

24%, 22% and 21% (Tables 4.19.1 and

4.19.2).

Through the entire observation period, the

ASIRs were higher in females than in

males in all age groups. The female-to-

male ratio was highest in the youngest

age group (<45), decreased steadily with

age up to age 74 and increased slightly for

the older age groups (Figure 4.19.2).

Furthermore, the female-to-male ratio

increased with time for each age group,

with the most pronounced increases in

those younger than 55. In the last obser-

vation period (2003–2007), the rates in the

youngest females (under age 45) were

nearly 5 times higher than those in males

of the same age.

The observed increasing pattern of thyroid

cancer ASIRs continued into the prediction

periods in each age group in both sexes.

However, the rates for both sexes are

expected to reach their peak after 10 years

in the youngest age group and after 20 years

in 45–54 year age group (Figure 4.19.2).

The rates are projected to increase in all

regions, with the most prominent increase

in Ontario and the least evident one in

British Columbia (Figure 4.19.1). Internal

ranking of ASIRs according to region is

projected to be similar for males and

females, with the highest rates in Ontario

and the lowest in British Columbia.

From 2003–2007 to 2028–2032, the ASIRs

of thyroid cancer for Canada are projected

to increase by 55% in males, from 4.5 to 7.0

per 100 000, and by 65% in females, from

16.1 to 26.5 per 100 000 (Tables 4.19.3 and

4.19.4). The annual number of new cases is

estimated to increase by 139% in males,

from 795 to 1895, and by 146% in females

from 2810 to 6910 (Tables 4.19.1 and

4.19.2).

Comments
The significantly increasing thyroid cancer

incidence rates in Canada are similar to

trends observed in other developed

nations.257-259 Increased diagnostic scrutiny

may have resulted in this observed

increase. Advanced diagnostic technologies

(e.g. ultrasonography, computed tomogra-

phy scan, magnetic resonance imaging and

fine-needle aspiration biopsy) have facili-

tated the detection of small, subclinical

thyroid carcinomas.260 More frequent use

of these technologies to diagnose benign

thyroid diseases, which affect more females

than males, may account for the more rapid

increase of thyroid cancer in females.260,261

Although US evidence supports the theory

that the increase in thyroid cancer inci-

dence reflects the increased detection of

FIGURE 4.18.1
Age-specific incidence rates of central nervous system cancers, Canada, 2003–2007 (from average annual counts)
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subclinical disease,258 some investigators

suggest that this increase is not based

simply on greater detection, and that the

changing prevalence of a known or an

emerging risk factor may also explain this

rise.259 Risk of thyroid cancer has been

linked to environmental sources of ionizing

radiation, insufficient or excess iodine

consumption, and heredity.111,262,263 In-

creasing population exposure to diagnostic

ionizing radiation may have increased the

risk of thyroid cancer. Ionizing radiation

was used to treat benign conditions in

children and adolescents between 1930 and

1960.264,265 This use may explain some of

the increase in thyroid cancer incidence in

older women. A recent systematic review

also supported a positive association of

BMI with thyroid cancer risk.266 Obesity

rates have been increasing over the last 30

years in Canada,51,72,73 and the increasing

trend in obesity in the general population

may be an important contributing factor in

the rising thyroid cancer incidence.

20. Hodgkin lymphoma

Hodgkin lymphoma (HL) is a relatively rare

cancer. In 2003–2007, the average annual

number of new HL cases was 490 for males

and 395 for females, constituting 0.6% and

0.5% of all new male and female cancer

cases in Canada, respectively (Tables 4.20.1

and 4.20.2). HL is classified into 2 main

groups: classical HL, the most common

type, and nodular lymphocyte-predominant

HL, which represents about 1 in 20

cases.111,267 The 5-year relative survival

rates for HL diagnosed between 2006 and

2008 were 83% for males and 87% for

females.1

HL has a bimodal age distribution, with

peaks at age 20 to 24 and 75 to 79 for both

sexes in 2003–2007 (Figure 4.20.1). The

disease was more common in men than in

women beginning in adulthood, although

the rates corresponded at ages 10 to 19.

Tables 4.20.1 and 4.20.2 show that more

than 70% of all HL cases occurred in those

younger than 55. The age distribution

between males and females was nearly

identical (Figure 4.20.1).

Figure 4.20.2 indicates that overall ASIRs

of HL decreased modestly in both sexes

until 1998–2002. During 1998–2007, the

ASIRs increased non-significantly in males

by 0.4% per year and by 0.9% per year in

females (Figures 3.1 and 3.2). Quebec,

Ontario, the Atlantic region and the coun-

try had similar trends for males, British

Columbia showed an opposite pattern from

1988–1992, and the rates in the Prairies

seemed to stabilize (Figure 4.20.2). For

females, the ASIRs in British Columbia

and Quebec were similar to the entire

country, and the rates in Ontario have

decreased steadily since 1988–1992. The

rates for females in the Prairies and the

Atlantic region seem random, likely

because of the small numbers of annual

cases and the unusual age distribution of

the cancer occurrence, making it compli-

cated to interpret the trends.

The overall incidence rates for HL are

projected to decrease slightly in both sexes

(Figure 4.20.2), whereas the overall ASIRs

are projected to increase steadily in the 45–

54 age group and decrease or level off in

other age groups (Figure 4.20.3). The ASIRs

in males and females are predicted to

converge in the age groups older than 54.

Rates of HL in British Columbia males are

projected to decrease significantly and

diverge from those in other regions, where

the rates will tend to remain unchanged and

consistent (Figure 4.20.2). For females, the

FIGURE 4.18.2
Age-standardized incidence rates (ASIRs) by region, central nervous system cancers, 1983–2032
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FIGURE 4.18.3
Age-standardized incidence rates (ASIRs) for central nervous system cancers by age group (– males, – females), Canada, 1983–2032
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TABLE 4.18.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), central nervous

system cancers, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 3.5 3.0 3.4 2.8 3.1 3.5 3.9 3.0 3.7 4.5 3.6 2.9

45–54 9.2 9.0 9.2 6.5 6.8 9.0 10.4 9.2 9.9 9.4 6.8 0.0

55–64 16.7 13.6 14.3 18.1 13.4 16.5 18.4 18.4 20.0 19.7 26.8 7.3

65–74 26.0 21.0 23.0 21.6 19.0 27.8 29.0 26.5 22.3 39.3 25.5 10.9

75–84 29.1 27.9 24.6 24.5 23.8 29.9 34.1 29.5 21.5 22.2 14.5 0.0

85+ 27.7 25.6 23.2 16.0 22.3 23.0 44.2 43.7 14.9 26.6 17.9 0.0

Total 7.9 6.9 7.3 6.7 6.4 8.0 9.0 7.9 7.8 9.6 8.0 3.4

2008–12 <45 3.6 2.9 3.4 3.0 3.0 3.6 4.2 3.2 3.8 4.3 3.6 1.6

45–54 9.0 9.0 9.5 8.0 7.3 8.5 9.7 7.2 9.2 10.9 14.1 3.9

55–64 16.1 12.4 14.4 13.9 14.1 16.6 18.2 17.3 20.0 19.5 19.1 7.1

65–74 24.6 21.2 23.1 21.5 18.3 24.3 28.2 29.3 25.1 29.8 28.1 10.8

75–84 29.8 26.7 23.6 24.5 20.4 29.1 37.6 33.2 27.7 36.1 22.3 13.1

85+ 26.0 21.7 21.1 25.3 18.0 22.4 41.6 29.8 16.1 31.5 11.3 11.4

Total 7.8 6.6 7.2 6.8 6.2 7.7 9.2 8.0 8.2 9.5 8.5 3.4

2013–17 <45 3.5 2.7 3.4 3.0 2.9 3.5 4.3 3.5 3.9 4.3 3.6 1.5

45–54 8.7 8.4 9.5 8.8 7.1 8.3 9.5 8.5 9.4 10.6 16.8 3.8

55–64 15.8 12.9 14.4 12.3 13.7 16.0 18.1 13.6 20.4 19.2 18.7 6.9

65–74 23.5 19.6 22.1 20.7 17.9 23.1 27.7 24.1 25.5 28.5 30.7 10.3

75–84 29.5 24.7 25.2 24.3 19.9 28.8 37.1 34.3 28.2 35.8 19.5 13.0

85+ 25.1 22.3 20.1 17.8 17.5 21.6 39.7 29.5 16.4 30.5 11.2 11.0

Total 7.7 6.3 7.2 6.6 6.0 7.5 9.2 7.7 8.4 9.3 8.8 3.4

2018–22 <45 3.5 2.6 3.3 3.0 2.8 3.5 4.3 3.8 3.9 4.2 3.6 1.5

45–54 8.5 7.4 8.8 8.7 6.9 8.0 9.8 10.5 9.6 10.3 19.0 3.7

55–64 15.6 13.8 15.6 12.7 13.4 15.4 17.3 8.3 20.6 18.9 22.7 6.8

65–74 22.6 17.1 22.1 18.3 17.5 22.7 27.3 21.0 25.8 27.4 22.8 9.9

75–84 28.2 24.7 26.0 25.4 19.5 26.9 35.2 28.1 28.5 34.2 20.2 12.4

85+ 25.2 21.3 17.8 20.3 17.2 22.0 39.6 30.1 16.6 30.5 11.4 11.1

Total 7.5 6.1 7.2 6.5 5.9 7.4 9.1 7.2 8.5 9.1 8.9 3.3

2023–27 <45 3.5 2.5 3.2 3.0 2.8 3.5 4.4 3.9 4.0 4.2 3.6 1.5

45–54 8.0 7.0 8.5 8.7 6.8 7.7 9.3 11.5 9.6 9.7 20.2 3.5

55–64 15.1 13.0 15.7 13.9 13.3 15.1 16.3 8.0 20.8 18.3 24.9 6.6

65–74 22.1 18.1 21.9 16.5 17.4 22.0 26.4 13.0 25.9 26.8 18.6 9.7

75–84 26.8 22.3 24.7 24.1 19.4 25.7 33.8 19.4 28.7 32.5 17.1 11.8

85+ 24.5 19.2 21.4 18.7 17.0 21.5 37.6 25.1 16.7 29.7 6.6 10.7

Total 7.3 5.8 7.1 6.4 5.8 7.2 8.8 6.5 8.5 8.8 8.7 3.2

2028–32 <45 3.5 2.5 3.2 3.0 2.7 3.4 4.5 4.1 4.0 4.2 3.6 1.5

45–54 7.6 6.1 7.8 8.7 6.8 8.1 8.1 12.7 9.7 9.3 21.5 3.4

55–64 14.6 11.6 14.5 13.9 13.2 14.6 16.6 8.9 20.9 17.7 27.3 6.4

65–74 21.7 18.9 23.7 17.3 17.2 21.3 24.9 7.6 26.1 26.3 20.5 9.5

75–84 25.8 19.8 24.7 21.6 19.2 25.4 33.0 15.3 28.8 31.3 10.6 11.3

85+ 23.0 20.5 20.0 21.2 16.9 19.4 35.0 16.8 16.8 27.9 7.9 10.1

Total 7.1 5.6 7.0 6.4 5.8 7.1 8.7 6.2 8.6 8.6 9.0 3.1

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.18.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), central nervous

system cancers, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 2.8 2.4 2.5 2.7 2.5 2.9 3.1 3.3 2.6 2.9 2.4 1.4

45–54 5.8 4.3 5.5 4.9 5.3 6.4 6.2 4.6 4.8 2.0 8.3 2.8

55–64 10.8 9.2 9.0 11.5 8.9 11.1 11.9 11.8 10.2 15.1 12.0 7.1

65–74 16.5 13.8 15.1 14.9 15.7 16.0 19.9 16.3 15.5 18.6 9.3 0.0

75–84 22.1 19.9 15.6 20.0 14.7 22.3 26.3 24.6 22.4 29.8 17.7 0.0

85+ 17.9 12.9 15.3 16.6 12.5 17.7 23.1 31.4 19.2 10.7 0.0 0.0

Total 5.6 4.7 4.9 5.3 4.8 5.7 6.4 6.1 5.3 6.0 4.9 1.9

2008–12 <45 2.9 2.4 2.5 2.9 2.4 3.0 3.4 3.3 3.2 3.1 2.5 1.0

45–54 5.8 4.5 4.9 5.4 5.1 6.1 6.7 5.1 3.7 6.2 6.3 2.0

55–64 10.5 9.1 10.2 11.8 9.5 10.2 11.4 11.5 12.3 11.3 11.6 3.6

65–74 15.7 13.7 14.1 15.9 14.6 14.6 19.8 19.7 14.5 16.9 13.5 5.5

75–84 20.9 17.4 16.0 15.9 15.9 21.3 25.3 26.6 20.7 22.6 12.5 7.3

85+ 16.4 15.0 13.3 11.3 12.5 15.9 20.6 18.3 16.9 17.8 4.8 5.7

Total 5.5 4.7 4.8 5.4 4.7 5.5 6.5 6.3 5.6 6.0 4.8 1.9

2013–17 <45 2.9 2.4 2.4 2.9 2.4 2.9 3.6 3.3 3.2 3.2 2.4 1.0

45–54 5.7 4.6 4.7 5.3 5.0 5.9 6.6 5.1 4.8 6.1 6.1 2.0

55–64 10.5 8.4 10.7 11.7 9.4 10.2 12.0 11.7 9.2 11.4 11.2 3.7

65–74 14.7 12.8 13.8 15.8 14.4 13.6 18.2 20.2 15.5 15.9 13.0 5.1

75–84 19.8 18.1 15.0 15.7 15.8 19.1 24.8 27.2 21.6 21.4 12.1 6.9

85+ 17.0 12.9 13.2 11.1 12.3 15.9 25.3 18.7 11.6 18.4 4.6 5.9

Total 5.4 4.6 4.7 5.3 4.7 5.3 6.6 6.4 5.5 5.9 4.6 1.9

2018–22 <45 2.9 2.4 2.4 2.9 2.4 2.9 3.6 3.3 3.2 3.2 2.3 1.0

45–54 5.8 4.3 5.1 5.3 4.9 5.9 6.7 5.1 4.8 6.2 6.0 2.0

55–64 10.3 8.0 9.0 11.6 9.3 10.2 12.4 11.8 7.7 11.1 10.9 3.6

65–74 14.4 12.2 15.2 15.7 14.3 12.8 17.6 20.5 17.9 15.5 12.8 5.0

75–84 18.4 17.2 14.1 15.6 15.6 17.2 23.6 27.7 18.5 19.9 11.8 6.4

85+ 15.1 13.0 12.2 11.1 12.2 14.2 20.2 19.1 13.3 16.3 4.5 5.3

Total 5.3 4.4 4.6 5.3 4.6 5.2 6.6 6.4 5.4 5.8 4.5 1.9

2023–27 <45 2.9 2.4 2.3 2.9 2.4 3.0 3.6 3.3 3.2 3.2 2.3 1.0

45–54 5.6 3.7 4.9 5.3 4.9 5.7 7.0 5.1 4.8 6.1 5.9 2.0

55–64 10.0 8.1 8.6 11.6 9.3 9.7 11.9 11.9 9.4 10.9 10.8 3.5

65–74 14.4 11.2 15.4 15.6 14.2 13.0 17.9 20.7 13.0 15.5 12.6 5.0

75–84 17.3 16.1 13.7 15.5 15.6 16.3 21.3 27.9 20.4 18.7 11.7 6.0

85+ 14.7 13.6 11.2 11.0 12.2 12.7 21.7 19.2 13.1 15.8 4.4 5.1

Total 5.2 4.2 4.5 5.3 4.6 5.1 6.5 6.4 5.3 5.7 4.5 1.8

2028–32 <45 2.9 2.4 2.2 2.9 2.4 2.9 3.7 3.3 3.2 3.1 2.2 1.0

45–54 5.7 3.8 4.9 5.3 4.9 6.0 6.7 5.1 4.9 6.2 5.8 2.0

55–64 10.1 7.5 9.2 11.5 9.2 9.8 11.9 11.9 9.4 11.0 10.7 3.5

65–74 13.9 10.6 13.1 15.6 14.2 12.8 18.3 20.9 11.6 15.0 12.5 4.8

75–84 16.9 15.1 15.4 15.5 15.5 15.3 20.6 28.1 22.9 18.2 11.6 5.9

85+ 13.1 12.0 10.5 11.0 12.1 11.4 18.7 19.4 9.9 14.2 4.3 4.6

Total 5.2 4.1 4.4 5.3 4.6 5.0 6.5 6.5 5.3 5.6 4.4 1.8

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.19.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), cancer of thyroid, males,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 255 20 25 5 5 130 50 5 5 0 0 0

45–54 190 15 20 5 5 95 40 5 5 0 5 0

55–64 175 15 15 5 5 80 45 5 5 0 5 0

65–74 115 10 10 0 5 50 25 5 5 0 0 0

75–84 50 5 5 0 0 20 10 0 5 0 0 0

85+ 5 0 0 0 0 5 0 0 0 0 0 0

Total 795 60 75 15 20 380 180 20 25 5 10 0

2008–12 <45 295 20 30 5 5 150 60 5 5 0 0 0

45–54 245 15 25 5 5 125 50 5 5 0 5 0

55–64 240 15 25 5 5 120 60 5 5 0 5 0

65–74 170 15 15 5 5 80 45 5 5 0 5 0

75–84 75 5 5 0 0 30 20 0 0 0 0 0

85+ 15 0 0 0 0 10 5 0 0 0 0 0

Total 1035 75 100 15 20 515 240 30 30 5 15 0

2013–17 <45 320 20 25 5 5 175 70 10 5 0 0 0

45–54 275 15 30 5 5 145 60 5 5 0 5 0

55–64 320 20 30 5 5 170 75 10 10 0 5 0

65–74 255 15 20 5 5 125 65 10 10 0 5 0

75–84 95 10 10 0 0 40 25 5 5 0 0 0

85+ 20 0 0 0 0 10 5 0 0 0 0 0

Total 1290 85 120 15 25 665 300 35 35 5 15 0

2018–22 <45 335 25 25 5 5 190 70 10 10 0 0 0

45–54 290 20 30 5 5 145 70 10 5 0 0 0

55–64 395 20 40 5 5 210 95 5 10 0 5 0

65–74 340 20 35 5 5 175 85 10 10 0 5 0

75–84 135 10 15 0 0 60 40 5 5 0 0 0

85+ 30 0 0 0 0 15 5 0 0 0 0 0

Total 1525 95 145 15 25 800 365 40 40 5 15 0

2023–27 <45 325 25 25 5 10 190 65 10 10 0 0 0

45–54 305 15 25 5 5 160 75 10 5 0 0 0

55–64 420 20 50 5 5 220 105 5 10 0 5 0

65–74 425 20 45 5 5 230 105 10 15 0 5 0

75–84 195 15 20 0 0 90 60 5 5 0 5 0

85+ 40 0 5 0 0 20 10 0 0 0 0 0

Total 1710 100 170 15 25 905 425 40 45 5 10 0

2028–32 <45 330 25 25 5 10 205 65 15 10 0 0 0

45–54 310 15 25 5 5 160 75 10 5 0 0 0

55–64 425 20 45 5 5 215 115 5 10 0 0 0

65–74 510 25 55 5 5 275 135 5 15 0 5 0

75–84 255 15 30 0 0 125 75 5 5 0 0 0

85+ 60 5 5 0 0 35 15 0 0 0 0 0

Total 1895 105 190 20 25 1010 485 45 50 5 10 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.19.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), cancer of thyroid, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 1225 80 125 15 30 670 240 30 25 0 10 0

45–54 695 45 65 10 15 360 155 20 15 0 10 0

55–64 470 30 35 10 10 240 110 15 10 0 10 0

65–74 250 15 20 5 5 125 70 5 5 0 5 0

75–84 130 15 10 5 5 55 35 5 5 0 5 0

85+ 35 5 5 0 0 10 10 0 0 0 0 0

Total 2810 185 260 45 60 1460 615 75 65 5 35 5

2008–12 <45 1440 90 150 20 30 785 285 35 35 0 15 5

45–54 985 55 90 10 20 550 210 35 20 0 10 0

55–64 755 40 60 10 15 410 175 20 15 0 15 0

65–74 385 20 30 5 5 195 100 10 10 0 5 0

75–84 180 15 10 5 5 80 50 10 5 0 5 0

85+ 55 5 5 0 0 20 15 0 0 0 0 0

Total 3805 230 345 50 75 2045 830 110 85 5 50 5

2013–17 <45 1570 100 155 20 40 860 310 45 40 0 15 5

45–54 1230 65 110 10 20 725 245 40 20 0 10 0

55–64 1065 55 85 10 15 600 250 25 20 0 15 0

65–74 610 30 45 5 10 325 155 20 15 0 10 0

75–84 245 15 15 5 5 115 65 10 5 0 5 0

85+ 75 5 10 0 0 30 20 5 0 0 0 0

Total 4800 270 420 55 90 2655 1045 150 105 5 60 5

2018–22 <45 1620 100 155 20 40 900 320 50 40 5 20 5

45–54 1320 70 120 10 20 780 260 50 20 0 15 0

55–64 1385 65 110 15 20 815 315 40 25 0 15 0

65–74 895 45 65 10 15 500 225 25 20 0 10 0

75–84 345 20 25 5 5 170 90 20 10 0 5 0

85+ 100 5 10 0 0 45 30 5 0 0 0 0

Total 5670 300 485 60 100 3205 1240 185 115 5 65 10

2023–27 <45 1570 90 145 20 45 890 295 55 45 5 20 5

45–54 1355 75 120 10 25 780 280 55 20 0 15 0

55–64 1580 70 125 10 20 970 340 45 20 0 15 0

65–74 1165 50 90 10 15 660 290 35 20 0 10 0

75–84 510 25 30 5 10 260 135 25 10 0 10 0

85+ 135 5 15 0 0 60 40 5 5 0 0 0

Total 6315 325 530 65 115 3620 1385 215 120 10 70 10

2028–32 <45 1520 80 130 20 45 875 290 55 50 5 20 5

45–54 1395 85 130 10 30 800 285 60 20 0 15 0

55–64 1630 75 130 10 20 1000 345 50 20 0 15 0

65–74 1455 60 110 10 15 860 360 45 20 0 10 0

75–84 725 40 45 10 10 385 185 30 15 0 10 0

85+ 185 10 20 5 5 85 55 10 5 0 0 0

Total 6910 345 565 65 125 4005 1515 250 125 10 70 10

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.19.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), cancer of

thyroid, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 2.5 1.4 2.3 1.4 1.8 3.3 2.2 2.1 2.1 5.5 1.2 2.1

45–54 7.7 4.3 7.0 4.6 4.9 10.2 6.8 10.7 7.7 6.4 6.4 0.0

55–64 10.0 5.4 9.6 6.5 7.0 12.0 10.4 10.9 9.6 4.9 11.4 5.5

65–74 10.9 7.2 12.6 6.3 7.1 12.5 10.3 17.4 12.3 24.1 8.5 0.0

75–84 8.5 6.0 11.8 5.3 7.4 8.9 8.6 9.7 14.1 0.0 4.2 0.0

85+ 4.3 3.3 4.6 5.3 2.8 5.3 3.8 4.9 3.7 0.0 0.0 0.0

Total 4.5 2.6 4.5 2.7 3.1 5.7 4.2 5.1 4.5 6.6 3.2 1.9

2008–12 <45 3.0 1.5 2.3 1.6 1.6 3.9 2.7 3.1 2.7 2.5 0.7 1.2

45–54 9.0 4.5 8.3 4.3 4.4 12.1 8.0 10.0 8.6 8.0 7.0 3.7

55–64 11.5 5.3 11.7 5.4 8.1 15.3 11.4 13.3 10.9 11.4 12.2 4.8

65–74 13.8 7.5 13.5 7.1 8.5 16.9 13.7 22.7 16.6 14.2 15.8 5.7

75–84 10.6 7.0 12.8 5.5 5.7 12.0 11.7 13.9 11.9 10.5 6.0 4.4

85+ 7.4 3.9 6.3 5.2 4.0 10.3 6.3 9.0 9.0 8.3 18.1 3.1

Total 5.4 2.8 4.9 2.8 3.1 7.0 5.2 6.5 5.4 5.0 3.7 2.2

2013–17 <45 3.1 1.6 2.1 1.6 1.8 4.3 3.0 4.0 3.1 2.9 0.8 1.3

45–54 10.4 4.6 10.3 4.3 3.8 13.5 10.0 11.6 9.8 9.1 6.3 4.3

55–64 13.4 5.7 12.3 5.7 8.3 18.8 13.0 14.0 12.4 13.0 9.0 5.6

65–74 16.3 7.6 15.7 6.2 7.9 21.3 16.9 23.8 18.7 16.1 18.8 6.8

75–84 12.4 7.6 14.8 5.5 6.5 13.9 14.2 19.5 13.4 12.0 10.2 5.2

85+ 7.8 3.2 7.4 3.8 3.7 10.6 8.1 8.7 10.2 9.3 8.6 3.2

Total 6.1 2.9 5.3 2.7 3.2 8.1 6.0 7.7 6.1 5.7 3.8 2.5

2018–22 <45 3.1 1.6 2.0 1.6 1.9 4.5 2.8 4.9 3.4 3.1 0.9 1.3

45–54 11.6 5.1 10.0 4.2 4.7 14.7 12.5 15.4 10.7 10.0 2.6 4.8

55–64 15.1 5.8 14.6 5.6 6.1 20.6 15.5 10.4 13.5 14.2 9.0 6.3

65–74 18.0 6.9 18.8 5.1 6.9 24.7 19.1 23.4 20.2 17.6 15.4 7.5

75–84 14.8 8.0 15.8 6.2 5.8 17.5 17.1 23.7 14.6 13.1 13.0 6.2

85+ 9.7 4.4 8.3 4.5 4.1 13.5 10.3 7.8 11.2 10.3 6.6 4.0

Total 6.6 2.9 5.7 2.7 3.1 8.9 6.7 8.4 6.7 6.2 3.3 2.7

2023–27 <45 3.0 1.6 2.0 1.6 2.0 4.3 2.8 5.3 3.5 3.3 1.0 1.2

45–54 12.2 4.8 8.8 4.2 5.2 16.1 13.6 17.3 11.2 10.5 2.9 5.1

55–64 16.3 5.7 17.8 5.6 4.4 21.2 18.3 9.5 14.1 14.8 8.0 6.8

65–74 19.6 7.3 19.5 5.6 5.8 27.5 20.9 19.6 20.9 18.3 9.6 8.2

75–84 16.3 7.8 18.6 4.6 4.3 19.9 20.2 19.4 15.2 13.7 12.6 6.8

85+ 10.3 4.1 10.0 4.2 3.7 13.4 11.8 10.4 11.7 10.7 10.5 4.3

Total 6.8 2.9 6.0 2.6 2.9 9.3 7.2 8.5 7.0 6.5 2.9 2.8

2028–32 <45 3.0 1.6 2.0 1.6 2.1 4.6 2.8 5.9 3.7 3.4 1.1 1.2

45–54 11.5 4.5 8.3 4.2 5.8 14.9 12.3 19.3 11.7 11.0 3.3 4.8

55–64 17.6 6.2 17.4 5.6 4.9 21.9 21.9 11.4 14.7 15.6 2.6 7.3

65–74 21.2 7.0 23.1 5.6 3.8 28.8 24.4 13.2 21.7 19.3 10.6 8.8

75–84 17.5 6.9 21.8 4.4 3.3 22.4 22.3 17.7 15.8 14.4 8.3 7.3

85+ 12.5 4.5 10.0 5.1 2.7 17.8 14.5 10.8 12.2 11.2 11.8 5.2

Total 7.0 2.9 6.3 2.6 2.9 9.6 7.8 8.8 7.3 6.8 2.5 2.9

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.19.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), cancer of

thyroid, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 12.6 6.6 11.9 5.9 8.3 17.1 10.8 13.2 9.2 6.0 6.8 5.8

45–54 28.1 13.6 26.5 13.7 15.5 38.8 25.2 31.1 21.2 13.7 20.9 20.0

55–64 26.2 12.2 23.7 16.9 16.6 35.7 23.6 31.7 18.2 7.6 26.0 33.0

65–74 21.5 8.2 22.5 12.2 9.3 27.1 22.7 23.1 20.2 7.3 20.6 0.0

75–84 15.2 11.6 12.2 14.4 12.9 16.1 15.5 22.8 20.3 6.0 23.1 0.0

85+ 9.9 5.8 17.5 7.7 8.7 8.1 12.1 10.5 12.8 21.4 15.7 0.0

Total 16.1 8.1 15.3 8.5 10.0 21.6 14.4 17.7 12.4 7.2 11.6 9.0

2008–12 <45 14.7 7.1 13.3 6.8 9.5 20.0 13.1 17.8 12.9 5.9 9.7 8.1

45–54 36.9 15.5 31.9 14.6 19.7 53.2 32.8 52.4 23.4 10.8 24.9 20.2

55–64 34.9 14.0 29.9 15.7 18.1 50.8 32.5 34.5 24.8 8.6 32.0 19.1

65–74 28.6 11.1 28.4 12.8 12.6 37.9 28.9 37.0 25.2 8.6 28.5 15.6

75–84 20.2 12.2 15.3 15.4 13.0 23.4 21.2 36.8 19.2 9.3 26.7 11.1

85+ 13.0 6.6 19.6 10.3 10.3 12.6 16.2 16.5 13.3 10.5 11.9 7.1

Total 20.0 9.1 17.9 9.1 11.7 27.5 18.3 24.9 16.1 7.0 15.2 10.9

2013–17 <45 15.6 7.1 13.1 7.2 10.7 21.3 14.0 22.2 15.1 6.3 12.4 8.5

45–54 47.2 18.1 40.7 15.5 22.0 69.0 42.0 71.4 27.4 12.0 30.4 25.8

55–64 43.5 15.7 35.9 16.6 19.0 64.7 41.9 45.1 29.9 9.8 33.9 23.8

65–74 36.1 12.8 30.8 13.5 16.3 50.8 36.9 49.2 26.8 9.7 34.0 19.8

75–84 26.0 12.3 21.5 16.3 13.1 31.7 27.0 45.9 24.8 10.6 32.7 14.2

85+ 15.2 8.4 18.8 10.9 11.5 15.2 17.8 24.5 14.3 12.0 19.0 8.3

Total 23.1 9.6 19.6 9.7 13.1 32.5 21.5 32.2 18.9 7.6 18.4 12.7

2018–22 <45 15.3 6.7 12.5 7.5 11.4 21.1 13.9 24.6 16.6 6.5 14.5 8.4

45–54 53.5 20.0 44.2 16.1 24.6 77.3 49.5 91.9 33.1 13.0 37.5 29.3

55–64 52.3 17.0 41.0 17.2 21.6 78.6 51.5 64.8 29.2 11.0 34.5 28.6

65–74 44.1 14.8 35.8 14.1 18.6 64.7 45.2 49.6 29.2 11.0 31.6 24.1

75–84 31.1 12.5 24.3 16.9 14.6 39.5 32.3 65.0 27.2 12.2 37.4 17.0

85+ 18.0 8.4 19.0 11.4 9.3 20.0 21.9 32.4 11.4 13.8 14.7 9.8

Total 25.1 9.8 20.5 10.0 14.2 35.7 23.8 38.5 20.6 8.2 20.7 13.8

2023–27 <45 14.3 5.9 11.3 7.6 11.4 19.8 12.8 25.9 18.0 6.8 15.8 7.8

45–54 54.0 21.3 43.1 16.4 29.7 76.6 52.1 107.4 30.4 13.8 41.9 29.6

55–64 61.1 18.9 48.5 17.5 23.3 92.4 60.1 78.1 28.9 12.2 32.8 33.4

65–74 50.2 15.6 40.0 14.3 18.6 74.5 53.5 58.0 29.4 12.5 27.5 27.4

75–84 36.2 13.7 24.8 17.2 18.1 48.3 38.1 72.8 24.3 13.8 35.4 19.8

85+ 21.8 7.9 27.3 11.6 9.9 24.7 25.7 34.2 15.5 15.9 17.9 11.9

Total 25.9 9.6 20.5 10.2 15.1 37.0 24.9 43.1 21.2 8.7 21.6 14.2

2028–32 <45 13.7 5.2 10.2 7.7 11.6 18.9 12.5 27.2 19.5 7.0 17.1 7.5

45–54 51.9 21.7 42.8 16.7 30.9 74.1 48.9 112.9 28.2 14.3 46.7 28.4

55–64 66.6 20.4 51.2 17.9 25.0 99.5 67.8 95.5 31.8 13.3 36.0 36.5

65–74 57.9 16.6 44.2 14.6 21.0 86.8 62.7 77.6 26.1 14.1 24.3 31.7

75–84 42.4 15.4 28.6 17.5 19.6 58.9 44.8 69.0 24.5 15.6 29.4 23.2

85+ 24.5 8.1 26.6 11.9 10.9 29.2 29.3 52.1 13.2 18.2 16.6 13.4

Total 26.5 9.5 20.4 10.4 15.8 37.9 25.9 47.5 22.0 9.2 22.9 14.5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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rates are projected to increase slightly in

Quebec, the Atlantic region and the Prairies,

and to decrease marginally in Ontario and

British Columbia. The projected rates for

HL in both sexes will be lowest in British

Columbia and highest in Quebec.

From 2003–2007 to 2028–2032, the ASIRs of

HL for Canada are expected to decrease by

3% in males, from 3.1 to 3.0 per 100 000,

and by 7% in females, from 2.5 to 2.3 per

100 000 (Tables 4.20.3 and 4.20.4). Due to

the projected Canada population growth

and aging, the annual number of newly

diagnosed cases is predicted to increase by

roughly 26% in both sexes, from 490 to 615

in males and from 395 to 500 in females

(Tables 4.20.1 and 4.20.2).

Comments
The etiology of HL remains incompletely

characterized. Known risk factors for HL

include infectious agents, a compromised

immune system, genetic factors, and

social and environmental factors. EBV, a

ubiquitous virus infecting 80% to 100% of

people worldwide, plays a causative role

in the etiology of the neoplasm.52,268,269

The EBV genome is present in approxi-

mately 50% of the lymphoma cells of

cases.86 Patients with immunodeficiences

or autoimmune diseases are at elevated

risk of HL.86 For instance, a systematic

review shows an 11-fold increase in risk of

HL in people with HIV/AIDS.270 Familial

aggregation of HL has been observed.

Having a parent with the disease increases

the risk 3-fold.271 The familial risks are

higher in males and in siblings.271

Recent reviews report that ever smoking is

associated with a 10% to 15% increased

risk of HL,272,273 functioning in a dose-

dependent manner.272 Socioeconomic sta-

tus in childhood is also linked to the risk.

High childhood socioeconomic status,

single family housing, small family size

and high maternal education increase HL

risk.274 It has been speculated that these

social environments delay exposure to

common infections which facilitate

immune maturation.274

The bimodal age distribution of the

incidence is expected to be the same in

developed countries.275 EBV is more com-

monly associated with HL cases in older

adults or younger children, possibly sug-

gesting an alternate age-dependent path-

way.268 HIV plays a role in developing HL

in young people.275

21. Non-Hodgkin lymphoma

In 2003–2007, non-Hodgkin lymphoma

(NHL) was the fifth most common type

of new cancer diagnosis in Canadian

males and females, and the most common

lymphohematopoietic cancer. The average

annual number of newly diagnosed NHL

cases in this period was 3455 for males

and 2915 for females, representing 4.3%

and 3.9% of all new male and female

cancer cases, respectively (Tables 4.21.1

and 4.21.2). The lifetime risk for develop-

ing NHL is 2.4% in males and 1.9% in

females.1 NHL was the second most

common (9.4%) incident cancer in

males younger than 45 in 2003–2007

(Figure 3.9). The ASIRs of NHL increased

with age to 122.0 per 100 000 in men aged

85 and over and to a maximum of 81.7 per

100 000 in women aged 75 to 84; the

increase was less pronounced in women

than in men (Tables 4.21.3 and 4.21.4).

Overall, NHL occurred nearly 1.5 times as

often in males as in females. More than

70% of all incident NHL cases occurred in

people aged 55 or older (Tables 4.21.1 and

4.20.2). NHL has an intermediate 5-year

relative survival rate among all cancers in

Canada, at 65% in males and 69% in

females for 2006–2008.1

FIGURE 4.19.1
Age-standardized incidence rates (ASIRs) by region, thyroid cancer, 1983–2032
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FIGURE 4.19.2
Age-standardized incidence rates (ASIRs) for thyroid cancer by age group (– males, – females), Canada, 1983–2032
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TABLE 4.20.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), Hodgkin lymphoma, males,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 300 35 30 10 10 115 80 10 10 0 5 0

45–54 65 5 5 0 0 30 15 0 0 0 0 0

55–64 50 5 5 0 0 20 15 0 0 0 0 0

65–74 40 5 5 0 0 20 10 0 0 0 0 0

75–84 25 5 5 0 0 10 5 0 0 0 0 0

85+ 5 0 0 0 0 0 0 0 0 0 0 0

Total 490 50 50 15 15 195 125 15 15 0 5 0

2008–12 <45 295 30 35 10 10 110 75 5 10 0 5 0

45–54 75 10 10 5 0 30 20 0 0 0 0 0

55–64 60 5 5 0 5 25 15 0 0 0 0 0

65–74 45 5 5 0 0 20 10 0 0 0 0 0

75–84 25 5 5 0 0 10 5 0 0 0 0 0

85+ 5 0 0 0 0 0 0 0 0 0 0 0

Total 505 55 55 15 15 200 125 15 15 0 5 0

2013–17 <45 295 30 35 10 10 115 80 5 10 0 5 0

45–54 75 5 10 0 0 30 15 0 0 0 0 0

55–64 65 5 10 0 5 30 15 0 0 0 0 0

65–74 55 5 5 0 0 25 10 0 0 0 0 0

75–84 25 5 5 0 0 10 5 0 0 0 0 0

85+ 5 0 0 0 0 5 0 0 0 0 0 0

Total 520 55 60 15 20 215 130 15 15 0 5 0

2018–22 <45 300 25 35 10 10 120 80 5 5 0 0 0

45–54 70 10 10 0 0 30 15 0 0 0 0 0

55–64 75 10 10 0 5 35 15 5 0 0 0 0

65–74 60 5 5 0 5 30 15 0 0 0 0 0

75–84 30 5 5 0 0 15 5 0 0 0 0 0

85+ 10 0 0 0 0 5 0 0 0 0 0 0

Total 545 55 60 15 20 235 130 15 15 0 5 0

2023–27 <45 305 25 35 10 10 130 75 5 5 0 0 0

45–54 75 10 10 0 0 30 20 0 0 0 0 0

55–64 75 5 10 0 5 35 15 0 0 0 0 0

65–74 70 5 10 0 5 35 15 5 5 0 0 0

75–84 40 5 5 0 0 20 5 0 0 0 0 0

85+ 10 0 0 0 0 5 0 0 0 0 0 0

Total 580 55 65 20 20 255 135 15 15 0 5 0

2028–32 <45 315 25 35 10 10 135 75 5 5 0 0 0

45–54 85 10 10 5 0 30 25 0 0 0 0 0

55–64 75 10 10 0 5 35 15 0 0 0 0 0

65–74 85 10 10 5 5 45 15 5 5 0 0 0

75–84 50 5 5 0 0 25 10 0 0 0 0 0

85+ 10 0 0 0 0 5 0 0 0 0 0 0

Total 615 60 70 20 20 275 140 15 15 0 5 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.20.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), Hodgkin lymphoma, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 245 30 30 5 10 95 55 5 10 0 0 0

45–54 40 5 5 0 0 15 10 0 0 0 0 0

55–64 45 5 5 0 0 20 10 0 0 0 0 0

65–74 30 5 0 0 0 10 10 0 0 0 0 0

75–84 30 0 0 0 0 15 10 0 0 0 0 0

85+ 5 0 0 0 0 0 0 0 0 0 0 0

Total 395 45 40 10 15 160 95 10 15 0 5 0

2008–12 <45 260 30 35 5 10 100 65 5 10 0 0 0

45–54 45 5 5 0 0 20 10 0 0 0 0 0

55–64 45 5 5 0 0 20 10 0 0 0 0 0

65–74 35 5 5 0 0 15 10 0 0 0 0 0

75–84 30 5 0 0 0 15 5 0 0 0 0 0

85+ 10 0 0 0 0 5 5 0 0 0 0 0

Total 420 50 50 10 20 170 100 10 15 0 5 0

2013–17 <45 255 30 35 5 10 100 65 5 10 0 0 0

45–54 45 5 5 0 0 20 10 0 0 0 0 0

55–64 50 5 5 0 5 25 10 0 0 0 0 0

65–74 45 5 5 0 0 20 10 0 0 0 0 0

75–84 30 5 5 0 0 15 5 0 0 0 0 0

85+ 10 0 0 0 0 5 5 0 0 0 0 0

Total 440 55 55 10 20 180 105 10 20 0 5 0

2018–22 <45 250 35 35 5 10 95 70 5 10 0 0 0

45–54 50 5 5 0 0 20 10 0 0 0 0 0

55–64 55 5 5 0 5 30 10 0 0 0 0 0

65–74 60 10 5 0 5 25 10 0 5 0 0 0

75–84 35 5 5 0 0 15 5 0 0 0 0 0

85+ 10 0 0 0 0 5 5 0 0 0 0 0

Total 455 55 60 10 20 195 110 10 20 0 5 0

2023–27 <45 240 35 35 5 10 95 70 5 10 0 0 0

45–54 50 5 5 0 0 20 10 0 0 0 0 0

55–64 60 5 10 0 5 35 10 0 0 0 0 0

65–74 65 10 5 0 5 30 10 0 5 0 0 0

75–84 45 5 5 0 0 25 10 0 0 0 0 0

85+ 10 0 0 0 0 5 5 0 0 0 0 0

Total 475 60 65 10 20 215 115 10 20 0 5 0

2028–32 <45 240 35 35 5 10 100 75 5 10 0 0 0

45–54 55 5 5 0 0 20 10 0 0 0 0 0

55–64 65 5 10 0 5 35 10 0 0 0 0 0

65–74 70 10 5 0 5 40 10 0 5 0 0 0

75–84 55 5 5 0 5 35 10 0 5 0 0 0

85+ 15 0 5 0 0 5 5 0 0 0 0 0

Total 500 65 70 10 25 235 120 10 20 0 5 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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Figure 4.21.1 indicates that overall inci-

dence rates increased modestly in both

sexes during the entire observation period.

During 1998–2007, the ASIRs for NHL

increased significantly in males by 0.8%

per year and increased non-significantly in

females by 0.5% (Figures 3.1 and 3.2).

Figure 4.21.2 reveals that the incidence of

NHL increased over the observation peri-

ods for age groups above 55 in both sexes.

For age groups below 55, the rates

increased to their peaks in 1993–1997 for

men under 45 and women aged 45 to 54,

and in 1998–2002 for the opposite age–sex

combinations, and then rates decreased.

The incidence rates of NHL in males are

predicted to peak (at 19.9 per 100 000) in

2008–2012 and then decrease slightly, while

the rates in females will peak in 2013–2017

and then level off (Figure 4.21.1). The

projected flat trajectory of the rates might

be because of a decrease in rates in later

birth cohorts, especially in males.

Even though the rates were very similar

for all regions in the most recent 2 to 3

observed periods, the rates in the Atlantic

region are predicted to diverge slightly in

the future in females. The Atlantic region

had the most marked increase, and these

rates are projected to stabilize. The rates

in the other regions are expected to be

consistent, changing marginally with the

same pattern as for the country.

Figure 4.21.2 shows that the ASIRs in

males and females are projected to con-

verge in age groups under 75 and to

diverge in older age groups.

From 2003–2007 to 2028–2032, the ASIRs for

NHL in Canada are projected to decrease by

8% in males, from 19.7 to 18.1 per 100 000,

and to remain relatively stable in females,

from 14.1 to 14.3 per 100 000 (Tables 4.21.3

and 4.21.4). The annual number of new

male cases is estimated to increase by 75%,

from 3455 to 6050, and the annual number

of new female cases, by 78%, from 2915 to

5180 (Tables 4.21.1 and 4.21.2).

Comments
The observed incidence patterns likely

result from a combination of improved

detection and classification of this complex

set of diseases, as well as changes in

suspected risk factors because most of

the risks for NHL are unknown.36

Familial aggregations of NHL have been

observed.276,277 Immunodeficiency is one of

the best characterized and strongest known

risk factors for NHL. Risk is increased

whether the immunodeficiency is congeni-

tal, iatrogenic or acquired.278 NHL is over 50

times more common in patients with con-

genital or acquired immunodeficiency than

in the general population.278 The increase in

the prevalence of acquired immunodefi-

ciency syndrome (AIDS) in the 1980s is

responsible in part for increased incidence

rates during that period.

Infectious agents of human T-cell lympho-

tropic virus type 1 (HTLV-1), EBV and HCV

have also been associated with an increased

risk of NHL.47 A number of studies have

pointed to a positive association between

HCV infection and NHL,279,280 but a causal

relationship is inconclusive.281 A meta-

analysis of 23 epidemiological studies pre-

sented a pooled odds ratio of 5.7 (95% CI:

4.1–8.0).279 A more recent systematic

review which included only studies with

FIGURE 4.20.1
Age-specific incidence rates of Hodgkin lymphoma, Canada, 2003–2007 (from average annual counts)
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§100 cases reported a pooled relative risk

of 2.5 (95% CI=2.1–3.0), with consistent

risks for B- and T-cell subtypes.280

The projected increases of the Atlantic

region’s rates in females were based on

the long-term steeply rising trends starting

with much lower levels in earlier periods

and are therefore less likely to continue

and result in rates higher than for all other

regions. Incidence data from the early

1990s should be accurate.282

The causes of NHL are still largely

unknown. Recent analyses describe the

biological and clinical heterogeneity within

the NHLs according to histology, suggest-

ing that future epidemiological investiga-

tions need to focus on NHL risks and causal

factors according to subtype.283

22. Multiple myeloma

Multiple myeloma (MM), or plasma cell

myeloma, is the third most common

lymphohematopoietic cancer, after NHL

and leukemia. During 2003–2007, the aver-

age annual number of newly diagnosed MM

cases was 1065 for males and 875 for

females in Canada, which represented

1.3% and 1.2% of all new male and female

cancer cases, respectively (Tables 4.22.1

and 4.22.2). The estimated lifetime risk of

developing MM is 1 in 131 for males and 1

in 157 for females.1 Incidence was rare

below age 45, accounting for 2.8% and

2.3% of the respective male and female

cases in 2003–2007, while nearly 56% to

58% of the cases were diagnosed in people

aged 65 to 84 (Tables 4.22.1 and 4.22.2).

The incidence rates increased gradually

with age (Tables 4.22.3 and 4.22.4). The

overall male-to-female ratio was 1.5. MM

has a poor prognosis among all lymphohe-

matopoietic cancers, with a 5-year survival

rate of 43% in 2006–2008.1

The overall incidence rates of MM have

increased marginally throughout the whole

observation period in males (Figure 4.22.1).

The similar magnitude of the increase in

females showed levelling off in the last 10

years. During 1998–2007, the ASIRs for MM

increased non-significantly in males by

0.4% per year and were stable in females

(Figures 3.1 and 3.2). Rate stabilization has

been observed in all regions, the only

variation being a decrease in British

Columbia in the last period. The inter-

regional differences in ASIRs were small,

ranged from 5.0 to 6.7 per 100 000 in males

and 3.0 to 4.5 in females.

The incidence rates of MM in males are

expected to increase by 3% to 13% in all

regions from 2003–2007 to 2028–2032

(Figure 4.22.1). When the Atlantic region

is not considered, the observed east–west

gradient in male rates that started in 1998–

2002 will remain over the next 25 years,

with the highest rates in Quebec and the

lowest rates in British Columbia. The rates

in females are projected to stabilize in the

Atlantic region and Ontario and increase

marginally (4%–8%) in the other regions.

Females in Ontario are predicted to

experience the highest incidence, whereas

those in British Columbia will have the

lowest rates. The age-specific analysis

illustrated in Figure 4.22.2 indicates that

the ASIRs in Canada are expected to

increase slightly or stabilize in each age

group, resulting from continuation of their

observed long-term trends.

From 2003–2007 to 2028–2032, the ASIRs

of MM for the country are projected to

increase by 11% in males, from 6.1 to 6.8

per 100 000, and by 4% in females, from

FIGURE 4.20.2
Age-standardized incidence rates (ASIRs) by region, Hodgkin lymphoma, 1983–2032
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FIGURE 4.20.3
Age-standardized incidence rates (ASIRs) for Hodgkin lymphoma by age group (– males, – females), Canada, 1983–2032
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TABLE 4.20.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), Hodgkin

lymphoma, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 3.0 2.6 2.7 3.6 2.7 2.9 3.4 3.5 4.0 2.8 2.2 1.1

45–54 2.7 1.9 2.4 2.8 1.6 3.1 2.8 3.5 3.1 1.8 1.0 2.6

55–64 2.9 1.8 3.0 4.5 3.0 3.2 2.9 3.1 2.9 0.0 3.0 0.0

65–74 4.0 3.3 3.3 1.7 4.3 4.4 4.1 5.3 2.3 3.8 4.3 10.9

75–84 4.2 2.9 5.9 1.7 5.3 4.7 4.4 2.8 3.2 7.6 0.0 0.0

85+ 3.1 2.5 3.1 5.3 2.8 3.5 3.8 0.0 0.0 0.0 0.0 0.0

Total 3.1 2.5 2.9 3.4 2.8 3.1 3.4 3.6 3.7 2.7 2.2 1.8

2008–12 <45 2.9 2.3 2.6 3.3 2.6 2.9 3.4 3.1 3.1 2.5 2.1 1.6

45–54 2.8 2.3 2.7 3.6 1.5 3.0 2.8 3.8 3.1 2.5 2.0 1.6

55–64 2.8 2.0 3.4 2.7 3.8 3.3 2.7 4.3 2.7 2.5 2.0 1.5

65–74 3.5 2.4 3.7 3.8 4.3 4.1 3.6 5.1 4.5 3.1 2.5 1.9

75–84 3.8 3.6 5.0 3.8 3.9 4.3 3.2 6.0 4.2 3.3 2.7 2.1

85+ 2.9 4.1 3.5 3.4 4.3 3.0 3.0 1.6 0.9 2.5 2.0 1.6

Total 3.0 2.3 2.9 3.3 2.7 3.1 3.3 3.5 3.2 2.6 2.1 1.6

2013–17 <45 2.9 2.1 2.6 3.2 2.5 2.8 3.4 3.2 3.0 2.5 2.1 1.6

45–54 2.8 2.1 2.7 3.6 1.4 3.0 2.9 3.9 2.9 2.5 2.0 1.6

55–64 2.7 2.0 3.5 2.7 3.8 3.2 2.4 4.3 2.5 2.4 1.9 1.5

65–74 3.4 2.1 3.7 3.8 4.3 4.3 3.2 5.2 4.2 3.0 2.4 1.9

75–84 3.6 3.4 5.1 3.7 3.9 4.2 3.0 6.1 3.9 3.1 2.6 2.0

85+ 2.7 3.0 3.5 3.4 4.2 3.4 2.6 1.7 0.8 2.4 1.9 1.5

Total 2.9 2.2 2.9 3.3 2.7 3.0 3.3 3.6 3.0 2.5 2.1 1.6

2018–22 <45 2.8 1.9 2.6 3.2 2.5 2.9 3.4 3.2 2.9 2.5 2.0 1.6

45–54 2.9 2.3 2.7 3.5 1.4 3.0 3.3 3.9 2.8 2.6 2.1 1.6

55–64 2.9 2.1 3.5 2.6 3.8 3.5 2.4 4.4 2.4 2.5 2.0 1.6

65–74 3.3 2.3 3.7 3.7 4.2 4.2 3.0 5.2 4.1 2.9 2.4 1.8

75–84 3.3 2.9 5.1 3.7 3.9 4.0 2.7 6.1 3.7 2.9 2.4 1.8

85+ 2.6 3.8 3.5 3.3 4.2 3.1 2.2 1.7 0.7 2.3 1.9 1.4

Total 2.9 2.0 2.9 3.2 2.7 3.1 3.2 3.6 3.0 2.5 2.1 1.6

2023–27 <45 2.9 1.8 2.6 3.2 2.5 3.0 3.4 3.2 2.9 2.5 2.0 1.6

45–54 3.1 2.5 2.7 3.5 1.4 3.0 3.8 3.9 2.8 2.7 2.2 1.7

55–64 3.0 2.1 3.5 2.6 3.8 3.6 2.6 4.4 2.4 2.6 2.1 1.7

65–74 3.3 2.4 3.7 3.7 4.2 4.3 2.8 5.2 4.0 2.9 2.3 1.8

75–84 3.3 2.7 5.1 3.7 3.8 4.5 2.6 6.1 3.7 2.9 2.4 1.8

85+ 2.5 3.2 3.5 3.3 4.2 3.3 2.3 1.7 0.7 2.2 1.8 1.4

Total 2.9 1.9 2.9 3.2 2.7 3.2 3.3 3.6 2.9 2.6 2.1 1.6

2028–32 <45 2.9 1.6 2.6 3.2 2.5 3.1 3.2 3.2 2.8 2.5 2.0 1.6

45–54 3.1 2.3 2.7 3.5 1.4 2.8 4.1 4.0 2.7 2.7 2.2 1.7

55–64 3.1 2.2 3.5 2.6 3.7 3.7 3.0 4.4 2.3 2.7 2.2 1.7

65–74 3.5 2.5 3.7 3.7 4.2 4.7 2.8 5.2 3.9 3.1 2.5 2.0

75–84 3.2 2.9 5.1 3.7 3.8 4.3 2.5 6.1 3.6 2.8 2.3 1.8

85+ 2.3 2.8 3.5 3.3 4.2 3.0 2.0 1.7 0.7 2.0 1.6 1.3

Total 3.0 1.9 2.9 3.2 2.7 3.3 3.2 3.6 2.9 2.6 2.1 1.6

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.20.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), Hodgkin

lymphoma, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 2.6 2.4 2.8 2.4 2.6 2.5 2.6 2.3 3.3 1.7 1.5 1.2

45–54 1.6 1.4 1.1 0.8 2.8 1.7 1.8 1.1 1.3 0.0 0.9 0.0

55–64 2.4 1.8 2.1 2.1 2.6 2.8 2.2 2.9 3.2 0.0 0.7 7.1

65–74 2.7 2.6 2.3 2.3 3.4 2.7 2.9 3.5 2.0 0.0 3.0 0.0

75–84 3.5 2.0 3.4 2.9 4.7 4.0 3.7 4.7 2.3 0.0 1.4 0.0

85+ 2.0 1.2 2.2 2.6 2.5 1.8 2.5 2.1 4.8 0.0 0.0 0.0

Total 2.5 2.3 2.5 2.2 2.7 2.5 2.5 2.4 3.0 1.2 1.5 1.4

2008–12 <45 2.6 2.4 2.9 2.1 2.9 2.5 2.9 2.5 3.6 1.3 1.6 1.4

45–54 1.6 1.5 1.6 1.4 1.8 1.7 1.7 1.7 2.1 0.8 0.9 0.9

55–64 2.1 1.5 2.1 1.6 3.2 2.6 1.8 2.2 2.2 1.0 1.2 1.1

65–74 2.7 2.6 2.9 2.8 3.6 2.8 2.6 2.8 3.7 1.3 1.6 1.5

75–84 3.2 2.4 3.3 2.4 4.6 3.8 2.9 3.4 4.4 1.5 1.9 1.7

85+ 2.0 1.3 3.0 1.1 3.1 1.6 2.6 2.1 6.3 1.0 1.2 1.1

Total 2.5 2.2 2.7 2.0 2.9 2.5 2.6 2.4 3.4 1.2 1.5 1.4

2013–17 <45 2.5 2.4 2.9 2.0 3.0 2.4 3.1 2.5 3.9 1.2 1.5 1.4

45–54 1.8 1.5 2.4 1.3 1.9 1.9 1.7 1.7 2.3 0.9 1.1 1.0

55–64 2.1 1.5 2.0 1.5 3.3 2.7 1.7 2.2 2.4 1.0 1.2 1.1

65–74 2.8 2.6 3.0 2.7 3.7 3.2 2.3 2.8 4.0 1.3 1.6 1.5

75–84 3.0 2.4 3.8 2.3 4.7 3.5 2.8 3.3 4.8 1.5 1.8 1.6

85+ 2.2 1.3 3.9 1.0 3.2 1.8 2.3 2.1 6.9 1.0 1.3 1.2

Total 2.4 2.2 2.8 1.9 3.0 2.5 2.7 2.4 3.7 1.2 1.4 1.3

2018–22 <45 2.4 2.4 2.9 2.0 3.0 2.3 3.2 2.4 4.1 1.2 1.4 1.3

45–54 2.0 1.5 2.4 1.3 1.9 2.2 2.0 1.7 2.4 1.0 1.2 1.1

55–64 2.1 1.5 2.6 1.4 3.3 2.8 1.6 2.2 2.6 1.0 1.2 1.1

65–74 2.8 2.6 2.6 2.6 3.7 3.4 2.3 2.8 4.3 1.4 1.7 1.5

75–84 3.1 2.4 4.4 2.2 4.8 4.0 2.4 3.3 5.1 1.5 1.9 1.7

85+ 1.9 1.3 3.2 1.0 3.2 1.7 2.2 2.0 7.2 0.9 1.1 1.0

Total 2.4 2.2 2.9 1.9 3.0 2.5 2.8 2.4 3.9 1.2 1.4 1.3

2023–27 <45 2.3 2.4 2.9 1.9 3.0 2.3 3.3 2.4 4.3 1.1 1.4 1.3

45–54 2.1 1.5 2.2 1.3 1.9 2.1 2.2 1.7 2.5 1.0 1.2 1.1

55–64 2.3 1.5 3.6 1.4 3.4 3.2 1.6 2.1 2.7 1.1 1.4 1.3

65–74 2.8 2.6 2.3 2.6 3.7 3.6 2.2 2.7 4.4 1.4 1.7 1.5

75–84 3.2 2.4 4.3 2.2 4.8 4.6 2.2 3.3 5.2 1.6 1.9 1.8

85+ 1.9 1.3 4.3 1.0 3.2 1.6 2.1 2.0 7.4 0.9 1.1 1.0

Total 2.3 2.2 2.9 1.8 3.0 2.5 2.9 2.4 4.0 1.1 1.4 1.3

2028–32 <45 2.2 2.4 2.9 1.9 3.0 2.3 3.4 2.4 4.4 1.1 1.3 1.2

45–54 2.0 1.5 2.4 1.2 1.9 1.9 2.1 1.7 2.6 1.0 1.2 1.1

55–64 2.6 1.5 3.4 1.4 3.4 3.6 1.9 2.2 2.8 1.3 1.5 1.4

65–74 2.8 2.6 2.9 2.5 3.8 3.8 2.1 2.7 4.5 1.4 1.7 1.5

75–84 3.3 2.4 3.5 2.2 4.8 4.9 2.2 3.3 5.4 1.6 2.0 1.8

85+ 2.0 1.3 4.4 0.9 3.3 2.1 1.7 2.0 7.6 1.0 1.2 1.1

Total 2.3 2.2 2.9 1.8 3.1 2.5 3.0 2.4 4.1 1.1 1.4 1.3

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.21.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), non-Hodgkin lymphoma,

males, Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 445 60 45 10 15 185 100 10 15 0 5 0

45–54 495 60 45 15 15 200 115 15 20 0 5 0

55–64 740 105 65 20 30 280 180 25 25 5 10 0

65–74 860 115 80 30 35 340 195 20 30 5 10 0

75–84 730 110 60 25 30 280 175 20 20 5 10 0

85+ 185 30 20 10 5 70 35 5 5 0 0 0

Total 3455 480 310 110 130 1355 800 95 110 15 45 5

2008–12 <45 400 55 45 10 10 165 90 10 10 0 5 0

45–54 530 65 50 20 20 210 120 15 20 0 10 0

55–64 880 120 80 25 30 345 195 25 30 5 15 0

65–74 1025 150 90 30 35 395 235 30 35 5 15 0

75–84 855 125 75 30 30 335 205 20 25 5 5 0

85+ 275 50 25 10 10 100 65 10 10 0 0 0

Total 3970 555 365 125 145 1550 915 105 130 20 50 10

2013–17 <45 395 60 40 10 10 165 85 10 10 0 5 0

45–54 490 55 50 15 15 200 105 15 20 0 10 0

55–64 955 130 95 30 30 370 210 30 35 5 15 5

65–74 1295 185 115 35 45 510 290 35 45 5 15 5

75–84 1005 145 85 30 40 390 240 25 30 5 10 0

85+ 375 60 35 15 15 145 90 10 10 0 0 0

Total 4515 630 420 140 155 1775 1025 120 145 20 55 10

2018–22 <45 400 65 40 15 10 165 85 10 10 0 5 0

45–54 410 40 45 15 15 170 90 10 15 0 10 0

55–64 995 130 95 35 35 400 210 25 35 5 15 5

65–74 1545 210 145 45 55 615 335 40 55 10 20 5

75–84 1245 185 110 35 45 470 300 30 35 5 10 0

85+ 470 70 45 15 15 180 110 10 15 0 0 0

Total 5060 700 475 155 170 2000 1140 130 165 25 60 10

2023–27 <45 410 70 40 15 10 170 90 10 10 0 5 0

45–54 380 45 35 15 15 155 85 10 10 0 5 0

55–64 930 110 95 30 35 385 190 25 35 5 15 0

65–74 1685 225 165 55 50 670 365 45 55 10 20 5

75–84 1605 230 140 40 55 615 380 35 50 10 15 5

85+ 580 90 50 15 20 220 140 15 15 0 0 0

Total 5590 765 525 175 185 2215 1250 140 180 25 65 10

2028–32 <45 405 70 40 15 10 175 85 10 10 0 5 0

45–54 385 50 40 20 10 150 85 10 10 0 5 0

55–64 795 85 80 30 30 330 165 25 25 5 15 0

65–74 1790 230 170 60 60 725 375 45 65 10 25 5

75–84 1940 265 180 55 65 750 450 45 60 10 15 5

85+ 735 115 70 20 20 275 180 20 20 5 5 0

Total 6050 820 570 195 200 2405 1345 150 195 30 70 15

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.21.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), non-Hodgkin lymphoma,

females, Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 290 35 30 10 10 125 60 5 10 0 5 0

45–54 355 45 30 10 15 140 80 15 10 5 5 0

55–64 595 70 50 15 20 235 145 20 20 5 10 0

65–74 680 85 55 20 25 270 175 15 20 5 10 0

75–84 715 100 55 25 30 270 170 20 25 5 10 0

85+ 275 35 25 10 20 100 75 10 10 0 0 0

Total 2915 375 245 95 115 1145 705 75 95 15 40 5

2008–12 <45 300 35 30 10 10 130 60 5 10 0 5 0

45–54 420 50 40 15 15 165 95 15 15 0 10 0

55–64 685 85 60 20 25 270 165 20 25 5 15 0

65–74 795 110 65 20 25 310 195 20 25 5 15 0

75–84 775 100 65 25 30 300 190 20 20 5 10 0

85+ 350 50 30 15 15 130 85 10 10 0 0 0

Total 3330 430 295 100 120 1300 790 90 110 15 50 5

2013–17 <45 300 35 35 10 10 135 65 5 10 0 5 0

45–54 425 50 40 15 15 170 90 10 15 0 10 0

55–64 785 100 70 20 25 305 185 25 30 5 15 0

65–74 985 135 85 25 30 380 235 25 30 5 15 0

75–84 855 110 75 25 25 330 210 20 25 5 10 0

85+ 430 60 45 15 20 160 105 10 10 0 0 0

Total 3780 490 350 110 130 1475 880 95 120 15 55 5

2018–22 <45 300 40 35 10 10 135 60 5 10 0 5 0

45–54 420 45 40 10 20 165 85 10 15 0 10 0

55–64 870 110 80 25 25 340 195 25 30 5 15 0

65–74 1160 160 110 30 35 450 265 30 40 5 20 5

75–84 1005 140 90 25 30 380 240 25 30 5 10 0

85+ 505 65 55 15 20 190 125 10 10 0 0 0

Total 4255 555 410 115 140 1660 975 110 135 20 65 10

2023–27 <45 300 40 40 10 15 140 65 5 10 0 5 0

45–54 415 45 40 10 20 165 85 10 15 0 10 0

55–64 865 110 85 20 30 345 180 25 30 5 15 0

65–74 1320 185 125 30 40 505 300 30 45 5 25 5

75–84 1250 170 110 30 35 480 290 35 40 5 15 0

85+ 565 80 60 15 20 210 140 10 15 0 5 0

Total 4720 630 465 120 155 1840 1060 120 145 20 70 10

2028–32 <45 295 45 40 10 15 140 65 5 10 0 5 0

45–54 420 50 45 15 20 165 85 10 15 0 10 0

55–64 850 105 80 20 35 335 175 20 25 5 15 0

65–74 1455 205 140 35 40 565 315 35 45 5 25 5

75–84 1475 205 145 30 40 565 335 40 45 5 20 5

85+ 685 95 70 15 25 255 165 15 15 5 5 0

Total 5180 700 520 125 175 2025 1135 130 160 25 70 10

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.21.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), non-Hodgkin

lymphoma, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 4.3 4.5 3.8 3.9 4.1 4.5 4.1 4.7 4.3 4.2 3.7 2.2

45–54 20.0 18.6 18.1 20.3 16.9 21.4 19.1 22.9 25.8 13.6 16.9 13.0

55–64 43.2 44.6 41.9 40.9 49.1 44.4 40.7 51.4 44.0 66.9 29.4 25.6

65–74 80.0 77.5 85.6 82.7 91.5 83.8 72.8 80.0 81.3 89.2 54.3 101.6

75–84 117.8 121.1 117.9 116.5 123.3 116.8 119.3 122.0 114.1 95.7 89.7 122.7

85+ 122.0 124.0 140.7 135.8 100.2 122.8 117.4 160.3 104.4 79.7 53.6 0.0

Total 19.7 19.8 19.7 19.6 20.6 20.4 18.9 21.6 20.2 20.5 14.4 16.4

2008–12 <45 4.0 4.1 3.6 4.0 3.2 4.3 4.0 4.6 4.1 4.2 3.9 4.2

45–54 19.3 17.6 17.7 23.8 19.3 19.8 18.3 22.9 26.4 20.2 21.2 18.4

55–64 42.8 42.0 41.0 42.1 45.9 45.3 38.8 47.2 48.4 44.8 34.5 37.5

65–74 82.9 84.1 85.0 79.0 89.4 85.8 75.5 95.7 84.7 86.8 56.4 78.7

75–84 122.8 120.8 128.4 125.7 131.4 123.7 122.4 110.2 120.0 128.6 62.9 119.7

85+ 131.8 146.8 133.7 128.6 132.0 122.9 139.4 153.1 118.9 138.0 48.9 126.1

Total 19.9 19.9 19.7 20.1 20.4 20.5 19.0 21.8 21.1 20.9 14.5 19.0

2013–17 <45 3.8 4.3 3.2 4.1 3.1 4.1 3.8 4.7 4.1 4.0 4.0 4.1

45–54 17.9 14.2 17.8 23.1 18.4 18.3 17.2 22.5 25.3 18.8 22.1 18.2

55–64 40.5 39.7 38.3 44.2 37.1 42.1 37.3 50.5 46.8 42.4 35.9 37.4

65–74 83.0 82.0 83.6 78.9 87.1 87.2 74.8 86.8 91.3 87.0 58.5 78.2

75–84 130.7 130.1 132.8 129.4 151.4 131.5 128.5 125.8 120.1 136.9 65.2 118.5

85+ 140.1 140.5 150.4 145.5 133.7 134.8 148.2 125.3 137.5 146.7 50.8 124.9

Total 19.9 19.6 19.4 20.6 20.1 20.5 18.9 21.8 21.5 20.8 15.1 18.9

2018–22 <45 3.7 4.5 3.1 4.1 2.7 3.9 3.6 4.8 4.1 3.9 4.0 4.1

45–54 16.3 11.7 15.0 24.6 17.5 16.6 16.4 23.2 20.5 17.0 22.8 18.0

55–64 38.3 36.4 34.7 45.0 38.5 39.5 34.9 46.8 47.5 40.1 36.9 37.0

65–74 81.5 77.1 81.1 81.6 83.6 86.4 73.6 81.5 91.9 85.4 60.0 77.7

75–84 134.1 135.7 134.0 124.5 143.7 133.8 131.6 137.5 126.3 140.4 66.8 118.2

85+ 148.4 144.6 159.1 159.9 139.7 143.9 154.1 130.5 156.9 155.4 52.1 123.8

Total 19.5 19.1 18.7 21.0 19.4 20.1 18.6 21.7 21.6 20.4 15.4 18.8

2023–27 <45 3.7 4.5 2.9 4.1 2.8 3.9 3.7 4.9 4.2 3.8 4.1 4.0

45–54 15.0 12.2 12.4 25.7 15.5 15.4 14.7 23.6 20.1 15.7 23.2 17.5

55–64 35.8 30.2 34.1 43.8 38.1 36.8 33.0 44.5 46.1 37.5 37.4 36.0

65–74 77.1 72.0 74.2 85.3 70.1 80.4 71.0 83.4 87.0 80.7 60.7 75.6

75–84 133.4 129.5 128.6 125.8 143.9 135.4 130.6 119.2 133.8 139.7 67.6 114.8

85+ 156.8 156.5 158.0 157.6 170.3 151.0 162.6 151.5 140.6 164.2 52.7 120.3

Total 18.9 18.2 17.6 21.3 18.5 19.4 18.1 21.2 21.2 19.8 15.6 18.2

2028–32 <45 3.6 4.5 2.8 4.1 2.8 3.9 3.5 4.9 4.2 3.7 4.1 3.9

45–54 14.4 13.1 12.0 25.7 12.9 14.3 14.6 24.0 20.2 15.1 23.5 17.0

55–64 32.6 24.8 29.4 46.3 35.3 33.5 31.7 45.2 37.6 34.1 37.9 35.0

65–74 73.3 66.1 68.1 86.1 73.2 76.0 67.0 76.7 90.5 76.8 61.4 72.9

75–84 130.5 122.0 124.8 129.0 134.3 133.1 128.8 115.1 134.0 136.7 68.4 111.2

85+ 156.6 157.8 158.6 149.3 134.0 149.5 163.0 156.6 164.3 164.0 53.4 116.6

Total 18.1 17.2 16.5 21.6 17.5 18.6 17.6 20.8 21.0 19.0 15.8 17.7

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.21.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), non-Hodgkin

lymphoma, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 2.9 2.7 2.6 3.6 2.6 3.2 2.5 2.9 3.3 2.5 2.8 2.7

45–54 14.2 13.2 12.9 13.6 16.7 14.7 13.3 21.4 15.8 23.6 15.0 2.9

55–64 33.7 30.1 32.4 31.3 33.4 35.9 32.1 40.2 38.7 31.8 33.1 13.3

65–74 57.2 55.0 57.8 55.7 55.6 58.7 57.3 45.4 58.5 58.2 53.0 67.0

75–84 81.7 86.0 79.8 86.0 92.4 80.6 79.4 80.9 84.9 98.8 66.6 151.6

85+ 80.9 69.1 87.5 74.0 111.0 79.5 89.7 81.7 70.2 21.4 23.5 0.0

Total 14.1 13.4 13.7 14.3 14.7 14.6 13.6 14.6 15.0 14.7 12.6 13.3

2008–12 <45 3.0 2.6 2.7 3.1 3.5 3.3 2.8 3.4 3.5 3.0 2.2 2.7

45–54 15.4 13.5 14.3 17.9 15.2 15.5 14.6 20.3 20.8 16.7 22.3 15.3

55–64 32.1 29.1 30.9 29.8 31.6 33.7 30.9 38.0 38.9 32.4 34.6 29.6

65–74 58.8 59.2 58.9 56.3 58.0 59.7 56.3 53.9 57.5 54.4 55.0 56.9

75–84 85.2 82.2 90.4 87.6 84.4 85.5 82.0 90.9 81.6 81.7 58.3 86.1

85+ 80.9 84.9 92.5 77.3 92.6 79.6 79.2 78.3 71.7 72.7 30.5 66.4

Total 14.4 13.6 14.3 14.4 14.7 14.8 13.8 15.6 15.6 14.0 13.1 13.7

2013–17 <45 3.0 2.6 2.8 3.3 3.4 3.3 2.8 3.5 3.5 3.0 2.2 2.8

45–54 15.9 13.5 15.3 17.5 17.3 15.5 14.8 20.7 21.1 16.9 23.1 15.5

55–64 32.2 29.7 30.3 28.9 32.3 32.8 31.5 38.5 39.4 32.8 35.9 30.3

65–74 58.4 56.9 58.0 57.0 54.4 59.8 54.7 54.7 58.3 54.8 56.8 58.0

75–84 88.5 86.0 94.3 85.6 81.5 87.9 85.6 92.1 82.6 82.2 60.2 87.7

85+ 84.4 83.2 103.1 84.5 97.4 82.0 81.6 79.4 72.6 73.3 31.6 67.3

Total 14.5 13.6 14.6 14.4 14.6 14.8 13.9 15.8 15.8 14.1 13.5 14.0

2018–22 <45 2.8 2.6 2.9 3.4 3.3 3.2 2.7 3.5 3.5 3.0 2.2 2.8

45–54 16.7 13.0 15.3 17.2 21.1 16.0 16.1 20.9 21.3 16.9 23.7 15.7

55–64 32.9 30.2 30.3 32.7 31.1 32.9 31.5 38.9 39.8 32.8 36.7 30.3

65–74 56.6 54.6 58.1 50.1 50.4 57.9 53.6 55.2 58.8 55.1 58.0 58.5

75–84 89.2 89.2 91.5 77.7 83.1 88.6 84.3 92.9 83.3 82.7 61.5 88.7

85+ 89.7 82.7 110.3 86.5 89.0 88.0 88.1 80.1 73.2 73.2 32.4 67.9

Total 14.5 13.6 14.6 14.1 14.6 14.8 13.9 15.9 15.9 14.2 13.7 14.1

2023–27 <45 2.7 2.7 3.1 3.4 3.3 3.1 2.7 3.6 3.5 3.0 2.2 2.8

45–54 16.4 12.2 14.1 17.5 20.7 16.1 15.6 21.0 21.4 16.9 24.0 15.5

55–64 33.2 30.0 31.6 30.7 34.4 32.6 31.4 39.1 40.0 32.8 37.2 30.2

65–74 56.5 55.3 55.9 48.6 52.4 56.4 54.5 55.4 59.0 54.8 58.7 58.2

75–84 87.6 84.8 89.0 76.5 78.3 87.8 81.9 93.3 83.7 82.5 62.1 87.7

85+ 90.7 88.9 110.1 78.0 90.5 87.3 89.3 80.4 73.5 73.5 32.8 67.3

Total 14.4 13.5 14.5 13.7 14.8 14.6 13.8 16.0 16.0 14.2 13.9 14.0

2028–32 <45 2.6 2.7 3.1 3.5 3.3 3.0 2.7 3.6 3.6 3.0 2.2 2.7

45–54 15.4 12.4 14.6 17.9 20.6 15.3 14.6 21.1 21.6 16.8 24.4 15.4

55–64 34.6 29.0 31.3 29.8 41.8 33.4 33.8 39.3 40.2 32.5 37.6 29.9

65–74 57.1 55.9 55.8 52.6 49.8 56.3 53.9 55.7 59.3 54.6 59.3 57.6

75–84 84.7 82.1 88.3 65.8 73.7 84.8 80.1 93.7 84.0 81.8 62.8 87.5

85+ 90.4 89.7 102.9 68.9 93.1 88.3 85.9 80.8 73.8 72.6 33.2 66.9

Total 14.3 13.4 14.4 13.5 15.1 14.4 13.8 16.1 16.0 14.1 14.0 13.9

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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4.0 to 4.2 per 100 000 (Tables 4.22.3 and

4.22.4). The annual number of new male

cases is projected to increase by 125%,

from 1065 to 2395, and the number of new

female cases is projected to increase by

92%, from 875 to 1685 (Tables 4.22.1 and

4.22.2).

Comments
In accordance with recent reports from

Sweden, England and US,284-286 the overall

incidence rates for MM increased margin-

ally throughout the whole observation

period in Canada. The apparent increasing

trends of MM in Canada and worldwide

may be due to improved diagnostic prac-

tices and better case ascertainment. The

role of risk factors responsible for the

trends in the disease frequency should also

not be ruled out.

Other than older age, male gender, Black

ethnicity, family history of lymphohemato-

poietic cancer, and monoclonal gammopa-

thy of undetermined significance (MGUS),

there are few known risk factors for the

clinical entity.287 However, several factors

have been implicated as potentially etiolo-

gic, although findings are inconsistent.

Numerous studies have reported increased

risk of developing MM in people with a

family history of cancer, specifically lym-

phohematopoietic cancer, although the

underlying mechanisms remain elusive

and family history may be responsible

for a relatively small proportion of new

cases.287,288 MGUS, a condition of exces-

sive plasma cell growth, has consistently

been observed to progress to MM.287

Annual risk of progression from MGUS to

MM is about 1%.289

Obesity has been associated consistently

with an elevated risk of MM. Researchers

at the Karolinsksa Institute, Stockholm,

conducted a meta-analysis of 11 cohort

studies and 4 case–control studies pub-

lished from 1994 to May 2007.290 In the

cohort studies, overweight and obese

people have a 12% and 27% increase in

risk of MM, respectively. For case-control

studies, the summary estimates were

significantly higher. This effect was inde-

pendent of age, sex and ethnicity. Their

recent systematic review of 15 cohort

studies is in line with these findings.291

Chronic immune stimulation conditions or

autoimmune disorders have not been

consistently related to MM; however, the

incidence of MM appears to be elevated in

people with AIDS.287 A meta-analysis

published in 2008 found that MM was

2.6 times more prevalent in HIV-infected

people than the general population.292

23. Leukemia

Leukemia is the second most common

lymphohematopoietic cancer diagnosed in

Canadians, after NHL. During 2003–2007,

the average annual number of new leuke-

mia cases was 2570 for males and 1875 for

females, making up 3.2% and 2.5% of all

new male and female cancer cases,

respectively (Tables 4.23.1 and 4.23.2).

The lifetime risk of developing leukemia

is 1 in 53 for males and 1 in 72 for

females.1 The lifetime probability of dying

from the disease is 1 in 96 for males and 1

in 125 for females. The 5-year relative

survival rate for leukemia is intermediate

among cancers, at 59% in males and

females for 2006–2008 in Canada.1

Leukemia is the most frequently diag-

nosed childhood malignancy, representing

72% of the lymphohematopoietic cancers

in children and youth aged 0 to 14, and

33% of all childhood cancers in Canada

FIGURE 4.21.1
Age-standardized incidence rates (ASIRs) by region, non-Hodgkin lymphoma, 1983–2032
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FIGURE 4.21.2
Age-standardized incidence rates (ASIRs) for non-Hodgkin lymphoma by age group (– males, – females), Canada, 1983–2032
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TABLE 4.22.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), multiple myeloma, males,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 30 5 5 0 0 15 5 0 0 0 0 0

45–54 110 10 10 5 5 45 25 0 0 0 0 0

55–64 240 30 20 10 5 95 60 5 10 0 5 0

65–74 295 30 30 10 10 110 80 10 10 0 5 0

75–84 300 40 20 10 10 120 80 5 10 0 0 0

85+ 90 15 10 5 5 35 25 5 0 0 0 0

Total 1065 130 95 35 35 425 270 25 30 10 10 0

2008–12 <45 30 5 5 0 0 10 10 0 0 0 0 0

45–54 130 15 10 5 5 60 30 0 5 0 0 0

55–64 290 35 30 10 10 115 70 10 10 0 5 0

65–74 365 40 35 10 10 140 95 10 10 5 5 0

75–84 335 40 30 10 10 135 90 5 10 5 0 0

85+ 125 20 10 5 5 50 35 5 5 0 0 0

Total 1270 150 115 35 40 510 330 30 35 10 10 5

2013–17 <45 35 5 5 0 0 10 10 0 0 0 0 0

45–54 130 10 10 5 5 60 35 0 5 0 0 0

55–64 335 40 35 10 10 140 80 10 10 5 5 0

65–74 480 55 45 10 15 185 120 15 15 5 5 0

75–84 380 45 35 10 10 145 105 10 10 5 5 0

85+ 155 20 15 5 5 65 45 5 5 0 0 0

Total 1515 175 135 40 45 615 385 35 40 10 15 5

2018–22 <45 40 5 5 0 0 10 10 0 0 0 0 0

45–54 120 10 10 5 5 50 30 0 5 0 0 0

55–64 385 45 35 10 10 175 85 10 10 5 5 0

65–74 585 70 60 15 15 230 140 15 15 5 5 0

75–84 475 55 40 10 15 190 135 10 15 5 5 0

85+ 190 25 20 5 5 75 55 5 5 0 0 0

Total 1790 205 165 45 50 730 455 40 45 15 15 5

2023–27 <45 40 5 5 0 0 15 10 0 0 0 0 0

45–54 130 10 10 5 5 50 30 0 5 0 0 0

55–64 385 40 30 10 10 175 90 10 10 5 5 0

65–74 680 80 75 20 20 285 160 20 20 5 5 0

75–84 630 75 60 15 15 250 165 15 15 5 5 0

85+ 225 30 20 5 5 90 65 5 5 0 0 0

Total 2085 240 195 50 55 860 520 45 55 15 15 5

2028–32 <45 40 5 5 0 0 15 10 0 0 0 0 0

45–54 135 15 10 5 5 50 35 0 5 0 0 0

55–64 355 40 30 10 10 145 80 5 10 5 5 0

65–74 780 90 75 20 20 350 175 20 20 5 5 0

75–84 780 90 80 20 20 310 200 15 20 5 5 0

85+ 300 40 25 5 5 125 90 5 5 0 0 0

Total 2395 275 225 55 65 995 585 50 60 20 15 5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.22.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), multiple myeloma, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 20 0 0 0 0 10 5 0 0 0 0 0

45–54 75 5 5 5 5 35 20 0 0 0 0 0

55–64 165 15 15 5 5 65 45 5 5 0 0 0

65–74 230 20 20 10 5 100 60 5 5 0 5 0

75–84 275 30 20 10 10 115 70 5 5 0 5 0

85+ 110 10 5 0 5 45 30 0 5 0 0 0

Total 875 90 70 25 30 370 230 20 25 5 10 0

2008–12 <45 20 0 0 0 0 10 5 0 0 0 0 0

45–54 95 10 10 5 5 45 20 0 0 0 0 0

55–64 190 15 15 5 5 80 50 5 5 0 0 0

65–74 265 25 25 10 5 110 65 5 5 0 5 0

75–84 290 30 25 10 10 120 80 5 5 0 5 0

85+ 145 15 10 5 5 65 45 0 5 0 0 0

Total 1000 100 85 30 30 425 265 25 25 5 10 0

2013–17 <45 15 0 0 0 0 10 5 0 0 0 0 0

45–54 100 10 10 5 5 55 20 0 0 0 0 0

55–64 215 20 20 5 5 85 60 5 5 0 5 0

65–74 335 35 30 10 10 135 85 10 10 0 5 0

75–84 310 30 30 10 10 130 80 10 10 0 5 0

85+ 175 15 15 5 5 75 55 0 5 0 0 0

Total 1150 115 100 30 35 485 300 25 30 5 15 0

2018–22 <45 20 0 0 0 0 10 5 0 0 0 0 0

45–54 90 10 10 0 5 40 15 0 0 0 0 0

55–64 250 25 25 5 5 110 60 10 10 0 5 0

65–74 395 40 35 10 10 160 100 10 10 0 5 0

75–84 365 40 35 10 10 150 95 10 10 0 5 0

85+ 190 20 15 5 5 80 60 5 5 0 0 0

Total 1310 130 120 35 40 555 335 30 35 5 15 0

2023–27 <45 20 0 0 0 0 10 5 0 0 0 0 0

45–54 85 10 10 0 5 40 15 0 0 0 0 0

55–64 265 25 25 5 5 120 55 5 5 0 5 0

65–74 445 45 40 15 10 175 115 10 10 0 5 0

75–84 470 50 40 10 15 190 125 10 10 0 5 0

85+ 210 20 20 5 5 95 60 5 5 0 0 0

Total 1495 155 140 40 45 630 375 35 40 5 15 0

2028–32 <45 20 0 0 0 0 10 5 0 0 0 0 0

45–54 90 10 10 5 5 45 20 0 0 0 0 0

55–64 245 25 25 5 5 95 50 5 5 0 0 0

65–74 515 60 50 15 15 225 120 10 10 0 5 0

75–84 555 55 50 15 20 225 145 15 15 0 5 0

85+ 260 25 20 5 10 110 80 5 5 0 5 0

Total 1685 180 155 45 50 710 415 35 45 5 20 0

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.22.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), multiple

myeloma, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.3 0.2 0.2 0.2 0.4 0.3 0.3 0.2 0.4 0.0 0.2 0.0

45–54 4.3 3.6 3.9 4.3 4.2 5.0 4.4 3.0 1.8 11.8 4.4 0.0

55–64 14.2 12.0 14.7 17.2 12.9 15.2 13.4 15.0 13.9 31.3 11.4 3.6

65–74 27.3 21.1 31.8 25.8 22.9 27.0 29.6 37.8 26.2 47.1 19.2 59.5

75–84 48.3 43.6 41.5 37.7 48.0 50.9 53.8 33.2 51.1 67.0 16.8 57.5

85+ 59.3 53.8 61.8 42.6 36.2 61.9 72.4 72.9 37.3 79.7 8.9 0.0

Total 6.1 5.1 6.1 5.6 5.5 6.4 6.5 6.2 5.7 10.4 3.6 6.4

2008–12 <45 0.3 0.2 0.2 0.3 0.4 0.3 0.3 0.2 0.4 0.5 0.1 0.3

45–54 4.6 3.6 3.5 4.8 4.2 5.5 4.7 3.9 4.1 7.9 3.4 5.3

55–64 14.0 11.9 14.2 14.5 11.2 14.9 13.5 14.6 12.9 23.9 9.6 15.8

65–74 29.4 23.9 32.5 27.9 25.4 30.4 30.4 34.0 27.2 50.1 19.3 33.2

75–84 47.9 38.5 48.4 41.5 43.8 49.7 54.0 43.9 45.1 81.8 21.9 54.2

85+ 59.9 57.6 58.7 41.6 46.5 60.6 74.6 56.8 47.8 102.2 7.0 67.7

Total 6.2 5.2 6.3 5.8 5.5 6.5 6.7 6.3 5.8 10.7 3.4 7.1

2013–17 <45 0.3 0.2 0.2 0.3 0.4 0.3 0.4 0.2 0.4 0.6 0.1 0.4

45–54 4.7 3.3 2.8 4.8 4.2 5.3 5.2 3.8 4.1 8.0 3.4 5.3

55–64 14.2 11.8 13.6 14.7 11.1 15.9 13.8 14.4 13.0 24.3 9.6 16.1

65–74 30.7 25.4 32.8 28.4 25.3 32.1 30.5 34.4 27.3 52.3 19.0 34.7

75–84 49.1 38.4 53.2 42.1 43.6 49.9 56.6 44.7 45.3 83.9 21.0 55.6

85+ 58.6 50.8 55.8 42.2 46.3 62.5 72.1 57.3 48.0 100.0 6.6 66.3

Total 6.4 5.2 6.3 5.9 5.5 6.7 6.8 6.3 5.8 10.9 3.4 7.3

2018–22 <45 0.3 0.2 0.2 0.3 0.4 0.3 0.4 0.2 0.4 0.6 0.1 0.4

45–54 4.6 3.3 2.7 4.9 4.2 4.7 5.3 3.8 4.1 7.9 3.4 5.3

55–64 14.8 12.2 12.3 14.9 11.1 17.3 14.3 14.2 13.0 25.2 9.6 16.7

65–74 31.0 24.8 34.3 28.7 25.2 32.5 30.6 34.3 27.4 53.0 18.8 35.1

75–84 50.9 40.1 51.9 42.5 43.4 53.3 57.9 45.4 45.4 86.9 20.5 57.6

85+ 60.5 51.9 63.3 42.6 46.1 61.6 76.2 58.4 48.1 103.4 6.4 68.5

Total 6.6 5.2 6.3 5.9 5.4 6.9 7.0 6.3 5.8 11.2 3.3 7.4

2023–27 <45 0.3 0.2 0.2 0.3 0.4 0.3 0.4 0.2 0.4 0.6 0.1 0.4

45–54 5.0 3.3 2.7 4.9 4.2 4.7 5.3 3.7 4.1 8.5 3.4 5.7

55–64 14.7 11.4 10.6 15.0 11.1 16.6 15.2 14.0 13.1 25.1 9.6 16.6

65–74 31.2 25.2 33.5 28.8 25.1 34.2 30.7 33.8 27.4 53.3 18.7 35.3

75–84 52.3 42.4 53.9 42.7 43.3 55.1 57.2 45.8 45.5 89.2 20.2 59.1

85+ 60.9 51.1 68.3 42.8 46.1 62.0 77.9 59.4 48.2 104.0 6.3 68.9

Total 6.7 5.3 6.3 5.9 5.4 7.1 7.1 6.3 5.9 11.4 3.3 7.5

2028–32 <45 0.4 0.2 0.2 0.3 0.4 0.3 0.4 0.2 0.4 0.6 0.1 0.4

45–54 5.0 3.3 2.7 4.9 4.2 4.8 5.4 3.7 4.1 8.6 3.4 5.7

55–64 14.5 11.4 10.5 15.1 11.0 14.9 15.3 13.8 13.1 24.7 9.6 16.4

65–74 32.1 25.5 30.5 29.0 25.1 36.5 31.8 33.3 27.4 54.9 18.6 36.4

75–84 52.6 41.3 55.5 42.9 43.3 55.6 57.2 45.6 45.5 89.8 19.9 59.5

85+ 63.8 55.8 62.7 43.0 46.0 68.0 78.8 60.2 48.2 108.9 6.2 72.2

Total 6.8 5.3 6.0 6.0 5.4 7.2 7.2 6.2 5.9 11.5 3.3 7.6

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Vol 35, Supplement 1, Spring 2015$154Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



TABLE 4.22.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), multiple

myeloma, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 0.2 0.1 0.2 0.1 0.2 0.2 0.2 0.1 0.3 0.4 0.1 0.0

45–54 3.1 2.2 2.7 3.7 3.0 3.5 3.1 2.2 2.6 1.7 2.3 2.8

55–64 9.4 6.4 10.7 10.8 7.5 9.8 9.6 15.9 10.0 13.9 3.2 0.0

65–74 19.1 14.0 20.2 20.1 13.3 21.5 18.9 21.1 15.2 18.6 18.5 14.3

75–84 31.2 26.6 30.0 23.9 33.0 33.9 33.1 25.4 24.7 11.9 21.6 0.0

85+ 32.3 23.3 26.3 14.0 36.2 37.8 38.7 21.0 25.5 10.7 7.8 0.0

Total 4.0 3.0 4.1 3.8 3.6 4.5 4.2 4.2 3.6 3.5 2.7 1.3

2008–12 <45 0.2 0.1 0.2 0.1 0.1 0.2 0.2 0.1 0.3 0.3 0.1 0.1

45–54 3.4 2.8 2.7 3.6 3.2 4.3 3.0 2.7 2.6 3.1 2.3 1.1

55–64 9.0 5.9 9.1 8.5 7.1 10.0 9.6 12.1 9.7 8.9 6.1 2.9

65–74 19.4 14.6 21.2 20.8 15.7 21.3 18.9 18.4 15.8 16.0 13.1 6.3

75–84 31.7 24.9 32.2 28.7 32.2 33.2 33.8 34.1 26.3 21.5 21.3 10.3

85+ 33.4 21.5 32.7 20.5 29.5 38.9 42.2 14.3 27.5 24.7 22.5 10.9

Total 4.1 3.0 4.1 3.8 3.6 4.5 4.2 4.0 3.6 3.4 2.7 1.3

2013–17 <45 0.2 0.1 0.2 0.1 0.1 0.2 0.2 0.1 0.3 0.3 0.1 0.1

45–54 3.7 2.7 2.8 3.6 3.2 4.7 2.9 2.7 2.6 3.0 2.5 1.2

55–64 8.9 5.5 9.0 8.7 7.1 9.4 9.9 12.1 9.8 8.3 6.0 2.9

65–74 19.8 15.0 19.5 21.1 15.6 21.5 20.3 17.9 15.9 15.1 13.3 6.4

75–84 31.9 24.5 36.5 29.2 32.1 34.2 32.4 33.5 26.5 20.8 21.5 10.4

85+ 33.9 22.4 33.0 20.9 29.3 37.8 42.3 17.9 27.7 24.0 22.8 11.0

Total 4.1 3.0 4.2 3.9 3.5 4.5 4.3 4.0 3.6 3.2 2.8 1.3

2018–22 <45 0.2 0.1 0.2 0.1 0.1 0.2 0.2 0.1 0.3 0.3 0.1 0.1

45–54 3.6 2.6 2.9 3.6 3.2 3.9 3.0 2.7 2.6 2.8 2.4 1.2

55–64 9.5 7.1 9.3 8.8 7.0 10.7 9.9 12.1 9.8 7.8 6.4 3.1

65–74 19.2 13.3 19.1 21.3 15.6 20.7 20.4 17.6 16.0 14.2 12.9 6.3

75–84 32.5 24.1 34.8 29.5 32.0 34.9 33.3 32.5 26.7 19.9 21.9 10.6

85+ 33.5 22.5 34.3 21.1 29.3 36.7 41.2 19.8 27.9 23.3 22.6 10.9

Total 4.1 3.0 4.1 3.9 3.5 4.5 4.3 3.9 3.7 3.1 2.8 1.3

2023–27 <45 0.2 0.1 0.2 0.1 0.1 0.2 0.2 0.1 0.3 0.2 0.1 0.1

45–54 3.2 2.6 3.0 3.6 3.2 3.9 3.1 2.7 2.6 2.7 2.2 1.0

55–64 10.1 7.1 9.4 8.8 7.0 11.2 9.5 12.1 9.9 7.4 6.8 3.3

65–74 19.0 13.9 18.5 21.5 15.5 19.7 20.6 17.4 16.0 13.3 12.8 6.2

75–84 32.8 25.4 32.1 29.6 32.0 34.9 34.6 32.3 26.7 18.7 22.1 10.7

85+ 33.9 22.3 39.5 21.2 29.2 38.8 38.4 18.7 27.9 22.4 22.8 11.0

Total 4.2 3.0 4.1 4.0 3.5 4.5 4.3 3.9 3.7 2.9 2.8 1.4

2028–32 <45 0.2 0.1 0.2 0.1 0.1 0.2 0.2 0.1 0.3 0.2 0.1 0.1

45–54 3.2 2.5 3.0 3.6 3.2 3.9 3.1 2.7 2.6 2.5 2.2 1.1

55–64 9.9 7.0 9.6 8.9 7.0 9.6 9.6 12.1 9.9 7.0 6.7 3.2

65–74 20.2 16.7 18.8 21.6 15.5 22.3 20.3 17.3 16.1 12.4 13.6 6.6

75–84 31.6 22.2 30.7 29.8 31.9 33.4 34.4 32.0 26.8 17.5 21.3 10.3

85+ 34.5 22.1 32.6 21.3 29.2 38.4 41.5 18.5 28.0 21.3 23.3 11.2

Total 4.2 3.1 4.0 4.0 3.5 4.5 4.4 3.9 3.7 2.7 2.8 1.4

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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during 2003–2007 (data not shown).

Figure 4.23.1 shows how age-specific inci-

dence rates varied with age in 2003–2007.

The incidence rate had a small peak in

children aged 0 to 4, then decreased and

remained stable until age 30 when it

started to increase slowly to the early

50s. The rate then escalated rapidly and

reached its peak in people aged 85 and

over. Almost three-quarters (74%) of

leukemia cases occurred in those aged 55

or older. Males and females had similar

rates up to age 50, after which the rates

were higher in males and the divergence

between sexes increased consistently with

advancing age (Figure 4.23.1). The male-

to-female ratio of ASIRs increased steadily

from 1.3:1 in the under 45 age group to

1.9:1 in those aged 85 or older.

The overall ASIRs for leukemia decreased

slightly from 1983–1987 until 1993–1997

(Figure 4.23.2). Thereafter, the incidence

rates increased slightly to the same level in

2003–2007 as in the earliest observation

period 20 years before. During 1998–2007,

leukemia ASIRs increased non-significantly

in males by 0.6% per year and increased

significantly in females by 1.2% per year

(Figures 3.1 and 3.2). Most of the increases

occurred in men aged 65 or older and in

women aged 65 to 74. The regional trends

in ASIRs of leukemia were very similar for

males and females (Figure 4.23.2). In the

last observation period (2003–2007), the

internal ranking of the regional ASIRs was

similar for males and females, with sig-

nificantly low rates in Atlantic Canada and

elevated rates in the Prairies.

The predicted regional trends of leukemia

ASIRs are similar in males and females

(Figure 4.23.2). The ASIRs are expected to

increase slightly in British Columbia, in

the Atlantic region, and most evidently in

Ontario. The rates will decrease margin-

ally or stabilize in the Prairies and

Quebec. The ranking of the regions in

ASIRs will be the same for males and

females. The rates for Ontario are pro-

jected to surpass those for the Prairies

within the next 5 years. The Atlantic

region will continue to experience the

lowest rates. Figure 4.23.3 shows that

the ASIRs of leukemia are predicted to

increase or level off across the age groups

but the difference between males and

females persists over time.

From 2003–2007 to 2028–2032, leukemia

ASIRs for Canada are projected to increase

by 5% in males, from 15.1 to 15.8 per

100 000, and by 7% in females, from 9.2

to 9.8 per 100 000 (Tables 4.23.3 and

4.23.4). The annual number of newly

diagnosed male cases is projected to

increase by 98%, from 2570 to 5095, and

the number of new female cases, by 88%,

from 1875 to 3520 (Tables 4.23.1 and

4.23.2).

Comments
Leukemia is a cancer of the white blood

cells. It has 4 main subtypes: acute

lymphocytic leukemia (ALL), chronic lym-

phocytic leukemia (CLL), acute myeloid

leukemia (AML) and chronic myeloid

leukemia (CML).

The overall observed incidence rates for

leukemia were generally modest, decreas-

ing slightly during 1983–1997 and then

increasing slightly, a pattern consistent

with that observed in the US.293 The

etiology of leukemia remains largely

unknown. The established and suspected

risk factors include environmental expo-

sures, genetic (inherited) susceptibility

and lifestyle category.

FIGURE 4.22.1
Age-standardized incidence rates (ASIRs) by region, multiple myeloma, 1983–2032
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FIGURE 4.22.2
Age-standardized incidence rates (ASIRs) for multiple myeloma by age group (– males, – females), Canada, 1983–2032
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TABLE 4.23.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), leukemia, males, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 395 45 45 15 10 165 85 10 10 5 5 0

45–54 265 35 30 10 10 105 50 5 10 0 5 0

55–64 460 65 45 15 15 190 95 10 15 5 5 0

65–74 615 80 55 20 25 245 150 15 20 5 5 0

75–84 620 80 55 25 25 250 155 10 15 5 0 0

85+ 215 30 15 10 10 75 60 5 5 0 0 0

Total 2570 330 250 100 95 1030 600 55 75 15 20 5

2008–12 <45 415 50 50 15 10 180 90 5 10 0 5 0

45–54 300 40 35 10 10 135 55 5 10 0 0 0

55–64 570 75 65 20 20 230 115 20 20 5 5 0

65–74 710 90 65 25 25 290 170 15 20 5 5 0

75–84 695 90 65 25 25 275 180 10 15 5 5 0

85+ 285 45 20 10 10 115 75 5 5 0 0 0

Total 2980 390 295 105 100 1220 680 60 80 15 20 5

2013–17 <45 440 55 50 20 15 190 90 10 10 0 5 0

45–54 310 40 35 10 5 145 55 5 10 0 0 0

55–64 660 85 75 20 25 275 125 20 20 5 5 0

65–74 885 120 85 25 35 365 200 20 25 5 5 0

75–84 780 105 70 25 25 315 195 15 20 5 5 0

85+ 365 55 30 10 15 145 100 5 10 0 0 0

Total 3440 450 350 110 115 1430 775 70 90 15 20 5

2018–22 <45 465 60 50 20 15 205 95 10 10 0 5 0

45–54 295 35 35 10 5 140 50 0 5 0 0 0

55–64 725 90 85 20 20 320 135 15 25 5 5 0

65–74 1095 145 115 25 40 450 235 30 30 5 5 0

75–84 940 125 85 25 30 385 235 15 20 5 5 0

85+ 430 65 35 10 15 170 120 5 10 0 0 0

Total 3950 520 410 115 125 1675 870 80 100 15 20 5

2023–27 <45 485 65 55 20 15 215 95 10 10 0 5 0

45–54 295 35 30 10 5 140 55 0 5 0 0 0

55–64 740 95 85 20 20 340 135 10 20 5 5 0

65–74 1270 165 145 25 45 535 265 35 35 5 5 0

75–84 1210 165 120 30 40 495 285 25 30 5 5 0

85+ 515 75 45 15 15 215 135 5 10 0 0 0

Total 4515 595 480 120 145 1940 975 90 115 20 25 10

2028–32 <45 500 65 55 20 15 225 100 10 10 0 5 0

45–54 320 45 35 10 10 150 60 5 5 0 0 0

55–64 705 85 85 20 20 330 125 10 20 5 5 0

65–74 1410 180 160 30 45 625 280 30 35 5 5 0

75–84 1515 205 160 35 50 620 345 35 40 5 5 0

85+ 645 95 55 10 20 265 175 10 15 5 0 0

Total 5095 680 550 125 160 2220 1085 95 125 20 25 10

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.23.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), leukemia, females, Canada,

2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 300 35 35 10 10 120 65 5 5 0 5 0

45–54 180 20 20 10 5 75 35 5 5 0 0 0

55–64 280 35 30 10 15 110 60 5 10 0 5 0

65–74 390 50 35 15 15 155 95 10 10 0 0 0

75–84 480 55 40 20 20 190 125 10 15 0 0 0

85+ 250 35 15 10 10 95 75 5 10 0 0 0

Total 1875 230 175 70 75 750 455 40 55 10 15 5

2008–12 <45 315 35 35 10 10 135 70 5 5 0 5 0

45–54 200 25 20 10 5 85 40 5 5 0 0 0

55–64 335 40 35 10 15 145 65 5 10 0 5 0

65–74 450 55 45 15 15 185 105 10 10 0 5 0

75–84 520 65 50 20 15 210 135 10 15 0 0 0

85+ 340 45 25 10 15 135 100 5 10 0 0 0

Total 2155 270 205 75 75 895 510 50 55 10 15 5

2013–17 <45 330 40 35 10 10 140 70 5 5 0 5 0

45–54 200 25 20 10 5 95 35 10 5 0 0 0

55–64 380 45 40 15 15 170 75 10 10 0 5 0

65–74 565 75 55 15 25 230 125 15 15 0 5 0

75–84 565 70 55 20 15 235 145 10 15 0 5 0

85+ 400 60 30 10 15 160 110 5 10 0 0 0

Total 2445 310 240 80 80 1035 560 55 60 10 20 5

2018–22 <45 345 45 35 10 10 150 75 5 5 0 5 0

45–54 195 20 20 5 5 100 35 10 5 0 0 0

55–64 425 50 50 20 15 195 75 15 10 0 5 0

65–74 670 90 70 20 25 285 140 15 20 5 5 0

75–84 680 85 65 20 20 280 165 15 20 5 5 0

85+ 455 65 40 10 15 180 125 10 10 0 0 0

Total 2770 355 280 90 90 1190 615 65 70 10 20 5

2023–27 <45 360 45 35 10 10 160 75 5 5 0 5 0

45–54 200 20 20 5 5 95 40 5 5 0 0 0

55–64 430 50 50 20 15 210 70 15 10 0 5 0

65–74 765 100 80 30 25 335 160 20 20 5 5 0

75–84 855 115 85 25 30 355 200 20 25 5 5 0

85+ 520 75 45 10 15 215 140 10 15 5 0 0

Total 3130 405 320 100 100 1365 680 75 75 15 20 5

2028–32 <45 370 50 35 10 10 165 75 5 5 0 5 0

45–54 205 20 20 10 5 95 45 5 5 0 0 0

55–64 415 45 45 15 10 215 70 15 10 0 5 0

65–74 855 105 90 35 30 380 165 25 20 5 5 0

75–84 1025 140 110 30 35 440 225 20 30 5 5 0

85+ 645 100 55 15 20 260 165 15 15 5 0 0

Total 3520 460 360 115 115 1555 745 85 85 15 25 10

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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In 2008, IARC documented that exposure to

ionizing radiation, alkylating agents (used

in chemotherapy) and benzene had been

consistently associated with leukemia

risk.86 Ionizing radiation is linked to

increased incidence of AML, ALL and

CML, but not CLL. Exposures include

atomic bomb exposure (Hiroshima and

Nagasaki), nuclear power plant acci-

dents and therapeutic radiation expo-

sure.52,53,86,294,295 Findings from exposure

to electromagnetic fields are inconsistent.

IARC has concluded that occupational

benzene exposure causes leukemia, parti-

cularly AML.47,86 Benzene is also present in

tobacco smoke and gasoline. Smoking,

accounting for 20% of AML cases, is

associated with a 2-fold increase in

AML risk including in a Canadian

cohort.52,111,295,296 The prevalence of these

exposures has been stable or decreasing

during the study period and can explain the

relative stable and the decreased compo-

nent of the incidence trend of leukemia.

Viruses, particularly retroviruses, have

been linked to the development of leuke-

mia. IARC considers HTLV-1 infection to be

causally associated with leukemia.47 HTLV-

1 infects 5 to 10 million people in the

world,297 with clusters in certain ethnic/

geographical concentrations in Japan,

Africa, South America, the Caribbean and

Melanesia.297,298 EBV is the etiological

agent of acute infectious mononucleosis

and is associated with adult ALL and

aggressive NK-cell leukemia.53,298,299

Some identified chromosomal anomalies

are related to leukemia. CLL, the most

common adult leukemia in the West, is

estimated to have one of the highest

familial risks for a hematological malig-

nancy.300 A 7.5-fold increased risk of CLL

has been observed in people with a first-

degree relative with CLL.301 Cytogenetic

abnormalities occur in around 50% of CLL

cases.302 A reciprocal chromosomal trans-

location known as the Philadelphia chro-

mosome is present in 95% of CML

cases.303 Philadelphia chromosome is also

seen in about 20% to 30% of adult ALL

cases.304 Children with Down syndrome

have a 10- to 30-fold increased risk of ALL

and AML.52,53,111,294,305 Inherited genetic

syndromes have been linked to 5% of ALL

and AML cases.306

Lifestyle factors have been implicated in

the development of leukemia.307 A meta-

analysis showed an increased risk for each

of the 4 major subtypes of leukemia in

obese people.308 A Canadian case-control

study estimated that, compared with nor-

mal weight, the odds ratios of leukemia

were 1.3 (95% CI: 1.1–1.5) for overweight

and 1.6 (CI: 1.3–2.0) for obesity.309

Overweight and obesity together accounted

for 18% of all leukemias in Canada—9%

from overweight and 8% from obesity.309

The prevalence of obesity has increased in

Canada.51,72,73,110 However, current data

are not sufficient to conclude whether the

increased prevalence of obesity explains

some of the recent increase in leukemia

incidence. Based on the same population-

based Canadian data, the researchers

observed a 25% risk reduction for adult

leukemia associated with the highest cate-

gory of vigorous physical activity (OR =

0.75; CI: 0.57–0.99). Risk reductions asso-

FIGURE 4.23.1
Age-specific incidence rates of leukemia, Canada, 2003–2007 (from average annual counts)

140

160

80

100

120

20

40

60
Males

Females

0

A
ge

-s
p

ec
ifi

c 
ra

te
 p

er
 1

0
0
,0

0
0

0-4

Age at diagnosis

85+80-8475-7970-7465-6960-6455-5950-5445-4940-4435-3930-3425-2920-2415-1910-145-9

Vol 35, Supplement 1, Spring 2015$160Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



ciated with high levels of vigorous activity

were greater with higher BMI.310

Changes in coding practice and the clinical

ability to identify leukemia may contribute

to some of the increase. In addition,

changes in classification could also influ-

ence the trends.295

24. All other cancers

In 2003–2007, the average annual number

of all other cancers in Canada was 7005 for

males and 6995 for females, representing

8.7% and 9.4% of all new male and female

cancer cases, respectively (Tables 4.24.1

and 4.24.2). During the same period, the

ASIRs of these cancers increased with age

from 6.2 per 100 000 in those aged 44 or

younger to 466.4 in those aged 85 or older

in males and from 6.3 to 345.4 in females in

the same age groups. For those aged 54 or

younger, the increase was less pronounced

(Table 4.24.3 and 4.24.4). The ASIRs were

virtually the same for males and females

younger than age 55 but were higher in

men than in women after this age. Overall,

all other cancers occurred nearly 1.3 times

as often in males as in females.

Tables 4.24.1 and 4.24.2 show that more

than 80% of all other cancer cases occurred

in people aged 55 or older.

Figure 4.24.1 illustrates that overall inci-

dence rates for this group increased mod-

estly in males during the first 3 observation

periods and then stabilized. For females,

the overall rates increased steadily through-

out the whole observation period. During

1998–2007, the ASIRs for all other cancers

increased non-significantly in males by

0.1% per year and increased significantly

by 0.6% in females (data not shown). The

inter-regional comparison indicated that, in

the last 10 years of observation, male ASIRs

increased in Ontario and Quebec, and

decreased in other regions (Figure 4.24.1).

For females, the ASIRs have increased

gradually since the early 1990s in most

regions. Figure 4.24.2 shows that the ASIRs

increased consistently in females of all age

groups since 1988–1992, and in males aged

65 or older.

For males, the incidence rates of all other

cancers are projected to stabilize (at about

40 per 100 000) for Canada as a whole

(Figure 4.24.1). At the regional level, the

rates in Ontario are expected to continue to

increase consistently, whereas the incidence

in Quebec will tend to increase marginally in

the next 5 years and thereafter decrease

steadily. The rates in other regions will

continue to decrease. For females, the over-

all rates are projected to increase until 2013–

2017 and then level off. Similar trends will

occur in British Columbia, the Prairies and

Quebec. The rates in females will increase

slightly in Ontario and the Atlantic region.

Figure 4.24.2 shows that the ASIRs in

Canada are estimated to increase and then

level off in all age groups except in men

aged 45 to 74, for whom the rates will

decrease.

From 2003–2007 to 2028–2032, the ASIRs

of all other cancers for Canada are pro-

jected to fall by 5% in males, from 40.7 to

38.7 per 100 000, and to rise by 7% in

females, from 32.3 to 34.6 per 100 000

(Tables 4.24.3 and 4.24.4). The annual

number of new cases in males is projected

to increase by 91%, from 7005 to 13 390,

and the number of new cases in females, by

92%, from 6995 to 13 405 (Tables 4.24.1

and 4.24.2).

Comments
‘‘All other cancers’’ is a heterogeneous

category. The distributions of the most

common types of non-sex-specific cancers

in this group were generally the same for

males and females between 2003 and

FIGURE 4.23.2
Age-standardized incidence rates (ASIRs) by region, leukemia, 1983–2032
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FIGURE 4.23.3
Age-standardized incidence rates (ASIRs) for leukemia by age group (– males, – females), Canada, 1983–2032
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TABLE 4.23.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), leukemia,

males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 4.0 3.8 4.2 5.5 3.0 4.2 3.8 4.0 3.7 6.3 3.5 3.1

45–54 10.6 10.2 12.3 12.1 13.5 11.5 8.3 9.9 11.8 19.4 6.2 17.8

55–64 26.9 27.0 30.3 33.1 25.2 29.5 21.9 27.0 29.2 36.0 15.5 14.5

65–74 57.0 51.5 62.2 63.8 62.5 59.8 56.4 49.0 52.6 77.5 17.0 32.8

75–84 100.1 86.6 104.6 107.7 104.0 104.1 108.7 66.7 83.3 132.0 20.8 61.3

85+ 139.3 116.6 115.9 141.1 153.0 133.1 194.9 82.6 108.1 132.8 17.9 145.1

Total 15.1 13.9 16.0 17.6 15.3 15.8 15.1 12.7 14.0 20.9 6.5 11.2

2008–12 <45 4.2 4.0 3.9 5.6 3.2 4.6 4.0 3.7 3.8 4.2 3.6 3.1

45–54 11.0 10.3 11.5 12.5 9.4 12.8 8.4 6.9 12.4 11.2 5.3 8.1

55–64 27.7 26.4 31.6 30.9 28.2 30.3 22.4 33.9 29.8 28.2 12.7 20.4

65–74 57.2 51.8 62.5 63.1 65.8 62.4 53.7 44.7 45.9 55.0 19.8 42.1

75–84 99.2 89.2 109.0 110.8 91.2 101.0 107.7 71.6 81.8 97.6 24.4 72.9

85+ 135.9 131.5 113.9 132.4 128.2 140.1 165.5 68.5 115.8 131.0 27.3 99.9

Total 15.3 14.2 16.0 17.5 14.7 16.4 14.8 12.5 13.8 15.1 6.6 11.3

2013–17 <45 4.2 4.0 3.8 5.9 3.2 4.7 4.0 3.9 3.9 4.2 3.6 3.1

45–54 11.4 10.5 11.6 14.7 7.7 13.3 8.9 4.9 11.7 11.2 5.2 8.4

55–64 28.1 26.5 31.7 26.4 27.7 31.2 22.5 35.7 31.2 28.4 12.5 20.6

65–74 56.8 52.7 62.6 54.2 63.9 62.4 51.9 52.5 45.7 55.3 19.6 41.8

75–84 101.0 90.1 108.1 111.0 99.7 106.7 104.2 67.3 80.4 98.2 24.0 74.3

85+ 136.8 130.3 139.5 117.8 126.5 135.4 170.4 71.5 122.0 131.4 27.0 100.6

Total 15.5 14.3 16.2 16.8 14.6 16.8 14.7 13.0 13.9 15.2 6.6 11.4

2018–22 <45 4.3 4.1 3.8 6.0 3.2 4.8 4.1 4.0 4.0 4.3 3.6 3.2

45–54 11.5 9.9 11.7 16.2 8.1 13.8 9.1 4.7 10.8 11.4 5.2 8.5

55–64 28.0 25.7 30.9 26.3 25.0 31.9 21.9 26.8 31.0 28.7 12.4 20.5

65–74 57.7 53.2 64.4 48.6 61.4 63.5 51.5 64.3 49.2 56.1 19.4 42.4

75–84 101.1 91.8 107.8 98.6 106.7 109.1 101.8 69.1 77.7 99.2 23.8 74.3

85+ 136.0 130.7 131.0 120.7 119.4 136.9 166.2 77.0 114.2 133.2 26.8 100.0

Total 15.6 14.4 16.2 16.2 14.5 17.2 14.5 13.2 13.9 15.4 6.5 11.5

2023–27 <45 4.3 4.2 3.9 5.8 3.3 4.9 4.1 4.2 4.0 4.3 3.6 3.2

45–54 11.6 9.9 10.7 17.7 7.8 14.2 9.6 4.9 11.1 11.4 5.2 8.6

55–64 28.6 25.8 31.4 30.3 21.2 32.7 22.7 20.5 29.4 28.9 12.4 21.0

65–74 58.1 53.1 64.9 41.8 61.3 64.6 51.3 65.2 51.0 56.2 19.3 42.7

75–84 100.4 92.9 109.2 86.0 104.4 108.5 98.5 81.2 78.4 99.6 23.7 73.8

85+ 140.4 132.1 136.3 118.1 143.4 147.0 160.5 67.3 116.6 133.9 26.7 103.2

Total 15.7 14.5 16.2 15.7 14.4 17.5 14.5 13.2 14.0 15.4 6.5 11.5

2028–32 <45 4.4 4.1 3.9 6.2 3.3 4.9 4.1 4.5 4.0 4.3 3.6 3.2

45–54 11.9 11.5 10.5 15.6 8.5 14.4 9.7 4.9 11.7 11.4 5.1 8.8

55–64 29.0 24.7 31.8 32.6 22.1 33.6 23.4 20.1 27.6 29.0 12.3 21.3

65–74 57.8 51.5 63.6 43.4 55.6 65.6 50.3 49.5 50.8 56.6 19.2 42.5

75–84 101.9 93.5 112.2 77.4 101.5 110.1 98.5 98.7 83.8 100.1 23.6 74.9

85+ 137.1 134.8 132.5 96.6 143.4 144.1 158.6 77.2 109.0 134.3 26.5 100.7

Total 15.8 14.5 16.3 15.5 14.0 17.7 14.5 13.1 14.0 15.5 6.5 11.6

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.23.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), leukemia,

females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 3.1 2.9 3.3 3.2 3.0 3.2 3.1 3.4 2.5 3.6 3.2 3.7

45–54 7.1 6.1 7.3 10.8 7.6 8.1 6.0 8.2 5.5 5.5 4.1 0.0

55–64 15.9 14.7 20.4 20.4 22.6 16.8 13.1 12.5 15.7 14.5 10.3 20.4

65–74 32.4 30.7 37.2 38.8 31.0 33.8 31.1 31.6 29.3 32.8 9.0 39.5

75–84 54.3 48.7 57.8 55.6 57.3 56.0 56.6 43.3 53.7 55.4 16.6 61.8

85+ 73.6 69.5 54.0 61.2 58.6 75.7 91.0 48.2 78.2 75.1 11.8 0.0

Total 9.2 8.5 10.0 10.4 9.6 9.6 9.0 8.5 8.4 9.3 4.9 9.2

2008–12 <45 3.3 3.1 2.9 3.4 2.5 3.5 3.2 3.6 2.6 3.4 2.9 3.1

45–54 7.3 6.2 7.5 10.9 7.3 8.1 6.0 11.7 5.7 7.1 5.3 6.8

55–64 15.7 14.2 18.9 19.1 18.9 18.0 12.4 13.0 14.8 14.6 9.6 15.0

65–74 33.3 30.8 39.4 38.3 37.1 35.6 30.6 30.8 26.4 26.7 14.5 30.8

75–84 56.4 51.3 64.7 64.0 50.1 58.8 57.0 52.3 54.3 45.9 17.4 55.4

85+ 78.3 76.9 64.8 65.2 67.1 81.0 94.3 46.4 67.1 72.1 13.6 71.5

Total 9.5 8.7 10.1 10.7 9.2 10.2 9.0 9.3 8.1 8.6 5.1 9.0

2013–17 <45 3.3 3.0 2.9 3.4 2.5 3.6 3.3 3.4 2.5 3.7 3.0 3.1

45–54 7.5 6.3 7.4 10.9 7.7 9.0 5.8 13.5 5.7 7.3 5.5 6.9

55–64 15.7 13.5 17.4 22.6 15.5 18.6 12.4 15.6 14.3 14.6 9.8 15.1

65–74 33.5 31.8 38.7 37.6 40.8 36.1 29.8 33.2 26.6 26.6 14.9 31.1

75–84 58.3 53.0 69.0 62.0 50.9 62.0 58.1 47.7 53.3 46.8 17.8 56.0

85+ 78.5 82.6 74.3 67.1 63.5 82.5 86.6 55.8 69.1 74.4 14.0 72.3

Total 9.6 8.8 10.2 11.0 9.1 10.6 9.0 9.7 8.0 8.9 5.3 9.1

2018–22 <45 3.3 3.1 2.8 3.5 2.5 3.6 3.2 3.4 2.3 4.1 3.0 3.2

45–54 7.8 5.7 7.4 10.0 6.0 9.5 6.8 14.6 5.3 7.7 5.6 7.1

55–64 16.1 13.0 18.0 27.5 16.9 18.9 12.5 20.5 13.6 14.7 10.0 15.4

65–74 32.7 30.9 36.9 35.5 36.3 36.8 28.3 30.1 27.0 26.4 15.1 31.7

75–84 60.1 55.9 69.1 64.9 58.7 64.9 57.7 49.0 52.0 47.0 18.1 57.0

85+ 80.9 86.3 81.5 64.7 65.1 83.1 88.3 75.3 76.3 76.3 14.2 73.6

Total 9.7 8.9 10.1 11.3 9.1 10.8 8.9 10.3 7.9 9.2 5.4 9.3

2023–27 <45 3.3 3.2 2.7 3.6 2.3 3.6 3.2 3.6 2.3 4.6 3.1 3.2

45–54 7.9 5.2 7.9 10.0 6.4 9.1 7.6 12.6 5.5 8.2 5.6 7.0

55–64 16.5 13.2 18.0 27.5 18.3 20.1 11.9 23.3 13.9 15.1 10.1 15.5

65–74 32.7 29.4 34.7 41.9 32.0 37.4 28.5 35.7 26.5 26.2 15.2 31.8

75–84 59.8 57.1 68.5 62.0 64.2 64.7 56.2 50.8 52.8 46.7 18.2 57.3

85+ 83.0 87.8 85.4 62.8 67.0 88.9 89.5 50.9 69.7 77.1 14.3 73.4

Total 9.8 8.8 10.0 11.7 9.0 11.0 8.9 10.6 7.8 9.6 5.4 9.3

2028–32 <45 3.3 3.2 2.8 3.7 2.2 3.7 3.2 3.6 2.3 5.1 3.1 3.3

45–54 7.7 5.6 7.0 10.3 8.1 8.5 7.5 11.3 4.6 9.0 5.7 7.2

55–64 17.0 12.2 17.8 25.6 15.0 21.1 13.5 24.8 13.2 15.9 10.2 15.7

65–74 33.3 28.8 36.1 49.2 36.0 37.7 28.2 44.5 25.5 26.5 15.4 32.3

75–84 58.6 55.6 65.3 60.1 57.4 65.9 53.4 46.7 53.9 46.2 18.4 58.2

85+ 85.2 94.3 83.0 68.8 83.0 90.4 87.5 70.8 72.3 77.1 14.5 75.2

Total 9.8 8.8 9.8 12.1 9.0 11.1 8.9 11.3 7.7 10.1 5.5 9.5

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.24.1
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), all other cancers, males,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

<45 635 75 65 15 20 260 155 10 20 5 5 0

2003–07 45–54 730 90 65 15 25 315 170 15 20 5 10 0

55–64 1245 155 105 30 40 500 320 25 45 5 20 5

65–74 1790 215 150 55 65 705 470 35 60 10 25 5

75–84 1895 235 155 60 75 705 535 35 65 10 20 0

85+ 710 90 55 25 35 240 215 20 25 5 5 0

Total 7005 865 595 205 260 2725 1865 135 230 30 80 10

2008–12 <45 615 65 65 10 20 275 155 10 15 0 5 0

45–54 800 95 75 15 20 380 180 15 20 5 10 0

55–64 1520 185 125 35 45 660 375 30 45 5 20 0

65–74 2025 235 160 55 65 825 535 35 70 10 25 5

75–84 2165 270 180 60 70 810 645 40 65 15 15 0

85+ 1015 135 75 35 40 350 340 20 30 5 5 0

Total 8140 975 680 205 255 3300 2220 145 245 40 80 15

2013–17 <45 630 65 65 10 15 310 155 10 15 0 5 0

45–54 755 80 70 15 20 385 160 15 20 5 5 0

55–64 1775 200 155 35 45 830 415 30 45 5 20 0

65–74 2480 290 195 60 70 1045 645 45 80 15 30 5

75–84 2380 290 190 60 70 910 715 45 70 20 20 5

85+ 1315 160 105 35 45 475 455 20 30 5 5 0

Total 9340 1085 780 210 265 3960 2540 160 260 50 85 15

2018–22 <45 660 70 55 10 15 340 160 10 15 0 5 0

45–54 660 65 75 10 15 355 130 15 15 5 5 0

55–64 1915 215 160 35 45 980 415 30 45 10 20 5

65–74 3010 350 250 65 75 1330 740 50 90 15 35 5

75–84 2810 335 225 65 80 1095 840 45 85 20 20 5

85+ 1550 190 125 40 45 560 550 25 35 10 5 0

Total 10 605 1220 890 225 275 4655 2835 175 280 60 90 15

2023–27 <45 695 75 50 10 15 380 165 10 15 0 5 0

45–54 630 60 75 5 15 355 120 10 10 0 5 0

55–64 1815 200 155 35 45 965 370 30 45 10 15 5

65–74 3515 405 310 70 85 1635 815 50 90 20 40 5

75–84 3525 430 285 80 95 1400 1025 60 105 25 30 5

85+ 1780 210 140 40 50 660 620 30 40 10 5 0

Total 11 960 1375 1020 240 300 5400 3115 195 305 70 100 20

2028–32 <45 725 75 50 10 20 405 175 10 15 0 5 0

45–54 645 65 70 5 15 380 115 10 15 0 5 0

55–64 1605 165 165 25 35 885 305 30 35 10 15 0

65–74 3830 440 330 75 90 1905 825 50 95 25 40 10

75–84 4360 535 380 90 105 1790 1200 75 120 30 35 5

85+ 2225 265 180 50 60 820 790 30 50 10 10 0

Total 13 390 1545 1170 255 325 6185 3415 210 330 75 105 20

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.24.2
Observed (2003–2007) and projected average annual new cases by age and province/territories combined (TC), all other cancers, females,

Canada, 2003–2032

Period Age New cases

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 625 65 60 20 20 280 135 10 15 0 10 0

45–54 740 85 70 20 20 305 185 15 25 0 10 0

55–64 1070 130 100 30 35 410 275 20 35 5 20 5

65–74 1425 180 115 45 50 555 380 25 50 10 20 0

75–84 1955 235 150 65 70 715 585 40 65 10 20 0

85+ 1185 155 85 45 40 385 405 25 40 5 5 0

Total 6995 845 585 220 245 2645 1965 135 225 30 90 10

2008–12 <45 645 70 70 15 20 280 135 15 15 5 10 0

45–54 825 95 85 25 25 355 195 15 25 5 15 0

55–64 1360 165 135 40 40 525 350 25 40 5 25 5

65–74 1660 215 140 50 55 635 440 30 60 10 25 5

75–84 2100 250 185 70 70 775 645 35 70 10 20 0

85+ 1610 205 120 50 55 535 565 25 45 5 10 0

Total 8195 1000 735 245 270 3110 2330 145 255 35 105 15

2013–17 <45 690 75 80 20 25 305 140 15 15 5 10 0

45–54 820 95 90 20 25 380 165 20 20 5 15 0

55–64 1625 195 170 50 50 640 415 25 50 5 30 5

65–74 2085 265 195 60 65 790 555 35 70 10 40 5

75–84 2250 280 205 70 70 840 685 35 80 10 25 5

85+ 1920 245 150 60 65 635 710 30 50 10 10 0

Total 9395 1155 895 275 295 3590 2670 165 285 45 125 15

2018–22 <45 725 80 90 20 25 325 140 15 15 5 10 0

45–54 790 95 90 20 25 370 150 25 20 5 15 0

55–64 1775 215 195 55 50 740 410 35 55 10 30 5

65–74 2580 320 265 75 75 985 680 45 80 15 50 5

75–84 2615 335 235 75 80 965 800 45 95 10 30 5

85+ 2145 270 190 60 70 725 785 30 55 10 10 0

Total 10 625 1315 1070 305 320 4115 2965 190 320 50 150 20

2023–27 <45 750 85 95 20 25 340 140 15 15 5 10 0

45–54 810 95 95 25 25 390 140 20 15 5 15 0

55–64 1715 215 195 50 50 770 345 40 45 10 35 5

65–74 3010 375 325 90 90 1180 775 55 95 15 60 5

75–84 3275 410 325 90 95 1200 995 60 115 15 45 5

85+ 2355 315 195 65 65 805 875 35 65 10 10 0

Total 11 920 1495 1230 340 350 4685 3270 220 355 55 175 25

2028–32 <45 760 90 100 20 25 345 140 15 15 5 10 0

45–54 840 105 100 25 25 420 130 20 15 5 15 0

55–64 1640 210 195 50 50 755 305 45 40 5 35 5

65–74 3270 405 360 100 95 1355 770 65 105 15 65 10

75–84 4050 500 435 115 115 1505 1215 75 130 20 60 10

85+ 2840 375 255 75 80 960 1055 40 80 15 15 5

Total 13 405 1685 1445 385 390 5345 3610 260 385 60 200 25

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).

Note: Totals may not add up due to rounding.
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TABLE 4.24.3
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), all other

cancers, males, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 6.2 6.0 5.6 4.8 5.8 6.5 6.7 5.5 6.3 5.9 3.9 4.3

45–54 29.4 27.7 25.6 22.0 27.4 34.0 28.2 22.3 24.9 23.9 20.6 20.6

55–64 72.9 65.7 67.4 66.5 66.8 78.9 73.4 53.1 77.7 74.0 63.4 71.5

65–74 165.9 140.7 164.6 158.8 177.3 172.3 175.5 131.2 179.5 163.8 120.3 151.8

75–84 305.2 261.1 307.1 257.5 304.0 294.1 370.2 228.3 340.1 315.8 189.6 241.5

85+ 466.4 370.5 432.8 364.7 470.1 424.7 677.0 427.4 439.9 584.5 214.4 145.1

Total 40.7 35.5 39.0 35.2 40.5 41.6 46.1 32.2 42.7 41.4 27.6 31.8

2008–12 <45 6.1 5.0 5.3 3.9 4.9 7.0 6.7 5.3 5.7 5.1 4.9 2.8

45–54 29.2 25.7 24.7 19.5 22.4 36.0 27.3 21.0 25.2 24.3 19.3 28.4

55–64 73.8 63.5 63.1 57.4 60.4 86.4 73.4 56.9 69.3 62.7 52.7 34.6

65–74 163.6 132.9 152.4 145.4 155.5 177.9 171.2 109.8 171.8 180.2 113.3 215.5

75–84 308.4 261.3 307.0 253.4 289.6 298.9 381.3 240.0 317.1 436.3 156.3 232.8

85+ 484.5 403.0 433.8 386.2 432.8 433.5 736.5 373.0 492.6 644.4 147.4 239.3

Total 40.9 34.3 37.6 32.7 36.4 43.4 46.8 30.7 40.8 46.0 24.9 33.5

2013–17 <45 6.1 4.7 4.9 3.1 4.5 7.7 6.7 4.9 5.1 5.1 4.7 2.8

45–54 27.5 21.9 23.4 17.9 19.7 34.9 25.7 23.6 27.9 24.3 14.6 30.0

55–64 75.5 62.1 63.9 51.3 54.6 94.0 73.2 51.2 61.6 72.7 54.5 28.9

65–74 159.5 130.0 141.3 133.1 136.9 180.0 165.8 104.6 159.5 167.9 99.9 197.6

75–84 307.1 252.8 290.8 249.3 269.2 307.3 377.4 232.4 306.1 501.6 146.0 298.3

85+ 492.1 386.2 455.2 387.7 439.7 446.0 756.9 348.1 448.3 694.8 124.3 258.6

Total 40.6 32.9 36.1 30.5 33.4 45.0 46.3 29.4 38.2 48.9 22.9 34.5

2018–22 <45 6.2 4.7 4.1 2.8 4.2 8.1 6.9 4.9 5.3 5.1 4.6 2.8

45–54 26.0 17.9 25.4 14.4 17.9 34.7 23.5 25.2 23.2 24.3 12.8 31.1

55–64 73.7 60.4 58.9 48.1 51.7 97.0 68.1 49.0 59.2 80.3 51.1 38.2

65–74 159.1 128.6 138.8 120.1 120.5 187.6 162.1 104.5 147.7 187.9 98.8 130.0

75–84 302.3 244.1 279.7 248.9 258.3 310.3 367.9 202.2 297.0 436.5 139.8 311.2

85+ 489.1 388.1 446.1 379.6 408.6 444.2 755.6 361.5 418.1 816.6 123.5 404.3

Total 40.1 31.9 34.7 28.6 30.9 46.1 45.1 28.4 36.2 49.8 22.0 32.7

2023–27 <45 6.3 4.8 3.8 2.7 4.0 8.6 7.0 4.9 5.1 5.1 4.6 2.8

45–54 24.7 16.2 25.1 10.0 18.0 35.4 21.1 22.5 19.9 24.3 12.0 31.7

55–64 69.6 54.2 57.0 46.9 49.1 92.5 63.0 53.6 65.2 84.3 45.0 38.9

65–74 160.6 128.7 141.2 113.4 115.3 197.1 157.6 96.6 133.8 198.6 110.9 104.6

75–84 293.2 243.5 262.7 235.8 236.7 307.8 351.1 198.7 279.1 389.7 133.7 277.4

85+ 483.8 373.5 421.0 391.2 401.7 454.4 728.1 335.1 419.7 811.6 123.7 418.1

Total 39.4 31.1 33.6 27.2 29.4 46.8 43.3 27.5 34.7 49.2 21.9 30.1

2028–32 <45 6.4 4.8 3.5 2.6 4.3 8.9 7.3 4.9 4.9 5.1 4.5 2.8

45–54 24.0 17.3 21.4 8.5 15.3 35.9 19.3 22.4 22.6 24.3 11.2 32.3

55–64 66.0 46.2 61.4 40.2 46.1 90.4 57.9 58.2 57.6 88.5 42.7 39.6

65–74 156.4 126.2 132.5 109.8 112.4 199.4 146.6 92.9 131.7 209.7 107.9 131.8

75–84 292.9 242.8 264.0 219.7 216.7 317.8 342.5 196.1 261.4 408.8 141.4 183.0

85+ 473.0 368.1 416.9 392.1 391.7 446.8 710.7 282.4 399.4 603.4 123.2 428.4

Total 38.7 30.2 32.7 25.6 28.0 47.3 41.7 27.0 33.2 48.8 21.7 28.8

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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TABLE 4.24.4
Observed (2003–2007) and projected age-standardized incidence rates (ASIRs) by age and province/territories combined (TC), all other

cancers, females, Canada, 2003–2032

Period Age ASIRs

CA BC AB SK MB ON QC NB NS PE NL TC

2003–07 <45 6.3 5.0 5.8 6.3 6.2 7.1 6.1 5.3 5.3 4.6 6.7 4.0

45–54 29.6 25.1 29.1 27.2 25.6 32.4 30.4 21.3 30.3 15.2 22.1 20.0

55–64 60.7 54.9 66.2 63.9 60.3 62.4 59.9 47.1 64.6 47.2 62.7 71.1

65–74 119.1 112.9 119.9 114.0 118.7 120.2 123.1 82.1 128.3 176.1 111.7 112.4

75–84 221.1 199.2 218.1 204.5 202.5 208.4 265.3 168.2 233.9 270.9 166.8 244.3

85+ 345.4 318.3 307.9 281.9 258.2 305.1 497.9 268.3 304.9 235.9 121.5 289.6

Total 32.3 29.0 32.0 30.8 30.2 32.5 35.6 24.4 32.7 33.0 27.2 30.4

2008–12 <45 6.5 5.5 6.3 6.1 5.9 7.2 6.2 6.8 5.2 6.4 6.7 4.6

45–54 30.3 25.3 30.1 29.4 26.6 33.8 29.8 26.3 30.3 27.4 29.2 27.9

55–64 63.6 54.7 69.0 64.9 55.3 65.5 66.4 44.5 61.5 64.3 66.2 69.0

65–74 122.5 116.3 124.9 125.2 117.6 123.3 126.6 88.0 138.1 129.6 115.0 139.7

75–84 227.1 204.1 248.4 222.2 212.9 216.3 273.3 156.9 250.2 221.6 165.6 216.7

85+ 369.8 338.8 351.1 293.3 303.1 324.7 539.5 227.5 308.1 328.6 134.8 257.2

Total 33.5 29.9 34.6 32.5 30.5 33.7 37.2 25.3 33.6 33.1 28.6 32.1

2013–17 <45 6.8 5.6 6.7 6.7 6.3 7.6 6.3 6.7 5.4 6.6 6.7 4.5

45–54 30.3 26.0 32.0 29.2 26.6 35.0 27.4 37.0 26.8 28.1 34.1 27.1

55–64 66.8 57.0 72.7 68.8 58.3 69.5 70.6 45.2 66.3 65.7 70.8 66.7

65–74 123.7 112.5 135.3 127.9 115.1 123.5 129.7 86.6 131.8 132.4 131.1 137.5

75–84 230.2 212.1 249.9 233.3 211.0 220.9 277.9 156.9 261.3 226.6 157.3 216.8

85+ 376.8 345.8 357.8 320.4 304.1 327.0 565.5 229.8 335.6 335.0 143.4 263.1

Total 34.3 30.4 36.2 34.0 30.8 34.7 37.9 26.4 34.1 33.8 30.4 31.6

2018–22 <45 6.8 5.7 7.1 6.5 6.2 7.6 6.0 6.6 5.4 6.6 6.7 4.5

45–54 31.6 26.8 34.2 32.6 29.0 36.5 27.6 43.0 26.7 28.3 39.5 26.6

55–64 67.1 57.7 72.8 72.3 58.7 71.8 66.9 53.3 68.6 66.3 76.0 64.6

65–74 126.1 110.0 141.4 131.2 111.3 127.0 136.4 88.9 127.0 133.7 139.5 134.0

75–84 230.9 214.4 247.3 238.2 212.9 222.2 279.3 158.6 262.0 228.3 162.2 214.9

85+ 380.1 344.1 395.9 332.1 314.5 335.0 557.5 211.0 348.4 338.0 153.5 265.3

Total 34.6 30.5 37.4 35.1 30.9 35.4 37.9 27.7 34.1 34.1 32.3 31.1

2023–27 <45 6.8 5.6 7.4 6.4 5.9 7.6 6.0 6.6 5.6 6.6 6.7 4.4

45–54 31.8 26.6 32.9 36.7 31.1 38.1 25.2 42.7 26.7 28.3 39.4 26.3

55–64 65.6 57.6 73.7 70.9 57.7 73.1 60.0 72.9 60.8 66.3 85.8 63.0

65–74 128.8 111.8 143.5 136.5 114.1 131.6 139.6 91.3 134.7 133.8 149.2 129.7

75–84 228.4 204.1 257.9 240.1 203.6 219.6 278.9 159.0 247.2 228.8 183.4 211.7

85+ 376.8 359.1 356.5 344.5 296.3 335.2 562.6 228.0 357.2 338.5 134.5 264.1

Total 34.6 30.3 37.7 35.9 30.5 35.9 37.3 29.7 33.7 34.1 34.4 30.4

2028–32 <45 6.8 5.6 7.7 6.0 5.8 7.5 6.0 6.6 5.6 6.6 6.7 4.3

45–54 31.1 26.5 32.8 35.9 30.1 38.6 22.1 42.4 25.5 28.4 39.4 25.9

55–64 66.9 58.5 76.9 77.3 60.7 74.9 59.3 84.9 59.5 66.4 98.0 61.8

65–74 127.5 111.6 140.8 141.3 114.1 134.9 130.5 107.0 135.4 133.6 157.4 125.7

75–84 230.8 199.2 264.1 244.2 198.5 225.0 288.3 163.5 238.4 228.5 193.1 206.2

85+ 375.4 348.9 372.4 343.1 311.4 335.1 551.9 220.9 348.1 338.7 155.0 261.1

Total 34.6 30.1 38.4 36.6 30.5 36.5 36.5 31.8 33.1 34.1 36.5 29.7

Abbreviations: AB, Alberta; BC, British Columbia; CA, Canada; MB, Manitoba; NB, New Brunswick; NL, Newfoundland and Labrador; NS, Nova Scotia; ON, Ontario; PE, Prince Edward Island;
QC, Quebec; SK, Saskatchewan; TC, All Territories (Yukon, Northwest Territories and Nunavut).
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2007. During this period, the most fre-

quently diagnosed cancers were cancers of

other digestive system (10% in males and

12% in females), soft tissue including heart

(8% in males and 6% in females), and all

other and unspecified primary sites (47%

in both males and females). Mesothelioma

accounted for a larger proportion of can-

cers in males (5%) compared with females

(1%). The number of Canadian males

diagnosed with mesothelioma rose from

153 cases in 1984 to 420 cases in 2007 (data

not shown) because of exposure to asbes-

tos in the 1950s, 1960s and 1970s.311 The

incidence rate also increased from 1.4 to

2.3 per 100 000.

Cancer of other female genital system

organs accounted for 11% of this category

in females. The remaining represented

cancers of minor sites, in particular the

digestive and respiratory systems, and the

urinary organs. The vast diversity of this

category makes it difficult to identify the

reason for the projected trends.

The presence of numerous types of rare

and complex cancers in this category

makes it a challenge for either the cancer

care system or researchers to deal with.

One implication is that there may be value

in research that examines multiple rare

cancers that contribute to this group.

Chapter 5: Discussion

Main findings

In this monograph we show that the ASIRs

for all cancers combined in Canada are not

projected to change substantially from

2003–2007 to 2028–2032. The rates are

expected to decrease by 5% in males, from

464.8 to 443.2 per 100 000, and to increase

by 4% in females, from 358.3 to 371.0 per

100 000 (Figure 3.3). The decrease in lung

cancer rates in males 65 or older and of

prostate cancer in those 75 or older will

contribute to the overall decrease in cancer

rates in males, given that these 2 cancers

account for about 40% of all new cancer

cases in Canadian males. The predicted

overall increase in cancer rates for females

is primarily the result of increasing lung

cancer rates in women aged 65 or older;

it also represents the expected increase

in cancers of uterus, thyroid, breast (in

females under 45), leukemia, pancreas,

kidney and melanoma.

The annual number of newly diagnosed

cancer cases is projected to increase by

84% in males, from 80 810 in 2003–2007

to 148 370 in 2028–2032, and by 74% in

females, from 74 165 to 128 830 over the

same period. Our decomposition analysis

of the drivers of change illustrated that the

projected rise in the number of new cancer

cases will primarily come from the struc-

tural aging of the Canadian population

and, to a lesser extent, the increase in

population size. Changes in the risk of

cancer will contribute little to the increase

in new cases, especially for males.

Between 2003–2007 and 2028–2032, sig-

nificant risk reductions are projected for

major common tobacco-related cancers,

albeit with relatively lower reductions or

delayed downturns in females. The inci-

dence of smoking-related cancers is pro-

jected to decrease by 2% to 59% for oral

cancer in males, cervical and esophageal

cancer in females, and larynx, lung,

stomach and bladder cancers in both

sexes, while an increase of 0.6% to 7%

is expected for kidney cancer, leukemia

and pancreas cancer in both sexes, oral

cancer in females, and esophageal cancer

in males. The differences in incidence

trends of the tobacco-related cancers

FIGURE 4.24.1
Age-standardized incidence rates (ASIRs) by region, all other cancers, 1983–2032
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FIGURE 4.24.2
Age-standardized incidence rates (ASIRs) for all other cancers by age group (– males, – females), Canada, 1983–2032
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between males and females reflect the

differences in histories of tobacco use.42,43

Given the lag of 20 years or more between

the drop in smoking rates and the decrease

in cancer incidence rates, it is likely that

incidence rates in females will begin to

drop more noticeably for the tobacco-

related cancers with projected stable or

marginally decreased trends over the

longer term.

Over the 25-year projection period, the

incidence rates for cancers associated with

excess weight and physical inactivity are

estimated to rise by 0.6% to 16% for

cancers of uterus, kidney, pancreas,

female breast and male esophagus, in

descending order. Incidence rates for

colorectal and female esophageal cancer,

also associated with excess weight and

physical inactivity, are estimated to fall by

2% to 6%. Increased obesity prevalence in

Canada may contribute to the increased

incidence trends of these can-

cers.51,72,73,110 Weight control and physi-

cal activity may represent opportunities

for modifying the risk of developing these

cancers.

The most common cancers caused by

chronic infections are cancers of cervix,

caused by human papilloma virus (HPV),

stomach, caused by Helicobacter pylori (H.

pylori), and liver, caused by hepatitis B

virus (HBV) and hepatitis C virus (HCV).

The ongoing increasing trend of liver

cancer incidence in Canada is possibly

linked to the historical increase and

continued high incidence in HCV infec-

tion,98 the aging of the population pre-

viously infected and increasing

immigration from areas where risk factors,

such as HBV, are prevalent.75,104,105 The

persisting decrease in incidence of sto-

mach cancer may be explained by

improved healthy behaviours, such as

decreased smoking and changes in diet,82

and increased recognition and treatment

of infection with H. pylori.36,83 The con-

tinuing downward trend in the rates of

cervical cancer is mainly attributable to

general population screening with the

Papanicolaou (Pap) test and successful

treatment of screening-detected precancer-

ous lesions. The immunization of school-

aged children with HPV vaccine is antici-

pated to further reduce incidence of

cervical cancer.

The incidence rates for all cancers com-

bined are projected to continue to be

highest for males in the Atlantic region

and for females in Quebec in 15 years but

in Ontario thereafter, and lowest in British

Columbia. The cancer-specific analysis

shows that the highest incidence rates in

males are projected to be in the Atlantic

region for cancers of oral, esophagus,

stomach, colorectum, pancreas, larynx,

melanoma, prostate, kidney and non-

Hodgkin lymphoma (NHL); in Ontario

for melanoma, thyroid, NHL and leuke-

mia; and in Quebec for cancers of larynx,

lung, bladder, central nervous system

(CNS), Hodgkin lymphoma and multiple

myeloma. For females, the elevated inci-

dence rates are predicted in the Prairies for

cervical cancer; in Ontario for multiple

myeloma, leukemia, oral, stomach, breast,

uterus, ovary and thyroid cancers; in

Quebec for cancers of pancreas, lung,

bladder, CNS and Hodgkin lymphoma;

and in the Atlantic region for cancers of

colorectal, larynx, melanoma, kidney and

NHL.

While British Columbia is projected to

continue to have the lowest incidence

rates for majority of cancers in both males

and females, this province will continue to

experience the highest rates of esophageal

cancer in females, liver cancer in both

sexes, and testis cancer. The Atlantic

region is projected to have the lowest

rates for breast, uterus and ovarian can-

cers, and for liver and leukemia in both

sexes, but elevated rates in males for

about half the cancers studied (listed

above).

The differences in incidence rates in

regions are influenced in part by variation

in the past prevalence of risk factors

across the country, in keeping with

lengthy time lags between exposure and

cancer outcomes. Cancer risk factors

include cigarette smoking, alcohol con-

sumption, obesity, physical inactivity,

diet/nutrition, radiation, some chronic

infections, medicinal drugs, immunosup-

pression, occupational and environmental

contaminants, and genetic susceptibility.

The historically higher smoking rates in

Quebec and Atlantic Canada likely

account for the higher incidence rates of

lung cancer in these regions. The higher

rates of liver cancer in British Columbia is

possibly linked to the higher HCV rates in

this province.297 In addition, the high

incidence rates of liver cancer and of

esophagus cancer in females in British

Columbia could partially be explained by

high number of immigrants from South

Asia and China where HBV is endemic.75-78

Significantly higher incidence rates of

liver cancer have been found in immi-

grants from South-East Asia and North-

East Asia in Canada.104 Compared to

Canada, the rate of esophageal cancer is

significantly higher in Asia, including

China and Central Asia, especially in

females.312 The geographical variation in

cancer incidence may also be due to the

availability of screening and diagnostic

services for breast, colorectal, prostate

and cervical cancers, and the different

rates of participation in formal screening

programs (e.g. mammographic screening

for breast cancer) or other screening

procedures (e.g. prostate-specific antigen

[PSA] testing for prostate cancer). Finally,

the variation in cancer registry practices

could also explain some of the geogra-

phical differences in cancer distribution

(see the section ‘‘Data quality issues’’

below). Low rates of prostate cancer and

melanoma in Quebec are likely the result

of the registry relying on hospitalization

data and missing cancers diagnosed and

treated outside the hospitals.130

Prostate, colorectal, lung and bladder

cancers figure among the top 4 most

common cancers newly diagnosed in

males in 1983–1987, 2003–2007 and

2028–2032. However, prostate cancer

replaced lung cancer as the most frequent

in 2003–2007, and colorectal cancer is

projected to overtake lung cancer as the

second most frequently diagnosed cancer

in males by 2028–2032. For females,

breast, lung, colorectal and uterine can-

cers are the leading incident cancers in

these 3 periods, but colorectal cancer—the

second most common type of cancer in

1983–1987—is ranked third as of 2003–

2007. Thyroid cancer will replace NHL as

the fifth most common cancer in females

by 2028–2032.
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Mistry et al.4 projected cancer incidence in

the UK for 2008–2030 based on 1975–2007

data and using a method similar to the

Nordpred package. The years 2007 and

2030 are used here to approximate the

periods 2003–2007 and 2028–2032, and

correspondingly, to compare projections

between Canada and the UK. As in Canada

(Table 5.1), almost no change is projected

in the ASIRs of all cancers combined from

2007 to 2030 in the UK. Sites with similar

projected decreases in ASIRs in both

countries included cancers of stomach

and CNS. Oral cancer incidence rates in

Canada are projected to decrease in males

by 6% from 2007 to 2030 and remain stable

in females, in contrast to the increases of

25% in males and 21% in females in the

UK. However, the rates for 2007 in Canada

were higher than those in the UK by 15% in

males and 13% in females. The predicted

changes in ASIRs for colorectal cancer are

below the medians in all cancers, with a

decrease of 6% for both sexes in Canada,

whereas the rates in the UK are expected to

decrease by a similar amount in males but

increase by 2% in females. The incidence

rates of laryngeal cancer are estimated to

decrease about 2 times faster in Canada

than in the UK in both sexes. For lung

cancer, the ASIRs are projected to decrease

by 34% in males and 16% in females

in Canada, compared with a predicted

decrease of 8% in males and increase of

7% in females in the UK. The ASIR of

ovarian cancer is expected to decrease to a

greater extent in the UK than in Canada

(28% vs. 4%). Breast cancer incidence is

expected to show the smallest change

(increase of less than 1%) over the entire

25-year forecasting horizon in all cancer

sites in Canadian females. Similar to

Canada, breast cancer incidence rate in

females is not predicted to change substan-

tially in the next 25 years in the UK.

The ASIRs of liver cancer in males are

projected to rise by 43% in Canada and

27% in the UK from the similar level in

2007, whereas the rates in females are

estimated to increase by 15% in Canada but

level off with a 2% fall in the UK. However,

the UK rate in females for 2007 was 69%

higher than the Canadian rate. A 52%

increase in melanoma rates is projected

for males and females in the UK from 2007

to 2030, while Canadian rates are predicted

to decrease by 6% in males and increase by

5% in females. Melanoma incidence rates

in the UK were similar to Canadian rates in

TABLE 5.1
Changes in average annual new cases and age-standardized incidence rates (ASIRs) for cancers by sex, Canada, from 2003–2007 to 2028–2032

Cancer Type Males Females

Number of cases ASIR (per 100 000) Number of cases ASIR (per 100 000)

2003–07 2028–32 change
(%)a

2003–07 2028–32 change
(%)

2003–07 2028–32 change
(%)a

2003–07 2028–32 change
(%)

All cancers 80 810 148 370 83.6 464.8 443.2 24.6 74 165 128 830 73.7 358.3 371.0 3.6

Oral 2285 3595 57.5 12.6 11.8 26.0 1085 1760 62.4 5.2 5.3 1.6

Esophagus 1095 2110 92.7 6.2 6.2 0.6 385 690 79.5 1.7 1.7 -2.3

Stomach 1925 2680 39.1 11.1 7.7 230.0 1080 1425 31.6 4.9 3.7 -23.7

Colorectal 10 620 19 815 86.6 60.8 57.0 26.3 9010 15 260 69.4 41.0 38.6 -6.1

Liver 1025 2845 177.8 5.7 8.2 43.3 350 760 116.6 1.6 1.9 15.1

Pancreas 1810 3635 100.7 10.3 10.5 1.4 1900 3730 96.2 8.5 9.1 7.1

Larynx 900 900 0.0 5.1 2.7 247.5 195 145 -25.9 1.0 0.4 -58.8

Lung 12 245 16 420 34.1 70.7 46.4 234.4 9865 15 945 61.6 47.1 39.6 -15.9

Melanoma 2320 4065 75.4 13.1 12.4 25.8 2055 3465 68.7 10.7 11.2 4.6

Breast 20 110 31 255 55.4 97.9 98.7 0.7

Cervix 1345 1435 6.8 7.6 6.1 -20.2

Body of uterus 4105 7700 87.6 19.9 23.1 16.2

Ovary 2385 3650 53.1 11.6 11.1 -4.0

Prostate 21 460 42 225 96.8 123.3 123.3 0.1

Testis 825 1070 29.7 5.6 6.0 8.5

Kidney 2580 5020 94.7 14.4 15.5 7.4 1665 3070 84.4 8.0 8.6 6.8

Bladder 4815 8825 83.4 27.9 24.0 213.9 1705 3030 78.0 7.7 7.3 -6.1

Central nervous system 1365 1965 43.8 7.9 7.1 210.4 1055 1470 39.1 5.6 5.2 -7.6

Thyroid 795 1895 138.8 4.5 7.0 54.5 2810 6910 145.9 16.1 26.5 64.8

Hodgkin lymphoma 490 615 26.6 3.1 3.0 23.4 395 500 26.3 2.5 2.3 -6.8

Non-Hodgkin lymphoma 3455 6050 75.0 19.7 18.1 28.3 2915 5180 77.7 14.1 14.3 1.4

Multiple myeloma 1065 2395 125.1 6.1 6.8 11.3 875 1685 92.2 4.0 4.2 4.0

Leukemia 2570 5095 98.3 15.1 15.8 4.5 1875 3520 87.6 9.2 9.8 6.9

All other cancers 7005 13 390 91.1 40.7 38.7 25.1 6 995 13 405 91.6 32.3 34.6 7.0

a change was calculated before rounding.
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males and slightly higher in females in

2007. The ASIR of uterus cancer is projected

to rise more rapidly in Canada (16% vs.

4%) from the same level in 2007. Increases

in kidney cancer rates in females are

projected in both the UK and Canada to

about the same level, but the rate in 2007 in

Canada was 10% higher than that in the

UK. Conversely, the rates in males were the

same in the both countries in 2007, but are

estimated to increase 4 times faster in the

UK between 2007 and 2030. The ASIRs of

thyroid cancer are estimated to increase at

55% for Canadian males and 65% for

Canadian females, but are not shown in

the UK study. In both sexes, the rates of

multiple myeloma and leukemia are pro-

jected to decrease by 14% to 23% from

2007 to 2030 in the UK but increase by 4%

to 11% in Canada. Recent relatively stable

rates of multiple myeloma in Canada have

been mapped to these future trends.

Data quality issues

Although the standardization of case ascer-

tainment, definition and classification has

improved the registration of cancer cases

and comparability of data across the

country, reporting procedures, accuracy

and completeness still vary.1 International

Agency for Research on Cancer (IARC)

rules313 for multiple primaries were used

for cases from the Canadian Cancer

Registry (CCR), whereas during the period

covered by the National Cancer Incidence

Reporting System (NCIRS), registries other

than Quebec and Ontario used multiple

primary rules that allowed a small percen-

tage of additional cases.

Non-melanoma skin cancer is difficult to

register completely because it is quite

plentiful and may be diagnosed and treated

in a variety of settings. Most provincial and

territorial cancer registries do not register

these cases. For this reason, non-mela-

noma skin cancer is excluded from our

analysis.

For the observed data years covered by this

analysis, death certificate only (DCO) cases

were not reported to CCR by Quebec and

Newfoundland and Labrador, with the

exception of the 2000–2006 Quebec data

and 2007 Newfoundland and Labrador

data. The number of DCO cases for 2007

in Quebec was estimated by averaging the

numbers in 2002–2006. This missing

reporting has likely led to underestimates

of the incidence rates in these provinces,

especially for highly fatal cancers such as

lung and pancreas. In Canada, the number

of DCO cases is less than 2% of the total

new cancer cases. In addition, the inci-

dence of some cancers in Quebec, particu-

larly for those that rely more heavily on

pathological diagnosis, are underestimated

as a result of the registry’s dependence on

hospitalization data. Prostate cancer, mel-

anoma and bladder cancer estimates are

affected.130 Owing to changes to the

Quebec registry that increase registration

for data after 2007, the number of mela-

noma cases is underestimated in the

current report.

Comments on methods and results

Our model comparison exercise, based on

the more recent observed data (2008–2010)

which were not available when present

study was undertaken, addressed the accu-

racy of the projection methods used in this

monograph. For example, Table 5.2 pre-

sents the medians of the absolute relative

differences between the observed and

projected average annual number of cases

at the national level only and across the

provinces in 1992–2010 by length of

projection for the combinations of cancer

site (excluding prostate cancer), sex and

province (excluding Quebec, see Chapter 2

for details), not listed in Table 2.3. The

projected numbers were calculated by the

projection method used in this monograph

(denoted as PHACpred, which therefore

only includes the Nordpred APC models

(NP_ADPC) with the Nordpred standard

drift (D) reduction and its modifications),

and the 3 versions of NP_ADPC with its

standard drift reduction: using the average

trend over the whole observation period for

projections (M0F); using the slope between

the 2 most recent periods for projections

(M0T); and automatically determining

whether the recent trend (or the average

trend) is projected based on a significance

test for departure from a linear trend

(M0A). The medians are shown with and

without all male cancers combined. The

table shows that the medians from

PHACpred are the smallest in the 4 models

for any length of projection period. The

differences in the medians among the 4

models or between PHACpred and M0A are

not statistically significant when across the

provinces (each p §.05), but are statisti-

cally significant for national-level 15- and

20-year projections. The performances of

M0F and M0T were published for the

population of the 4 Nordic countries.15 In

this study, Moller et al.15 made projection

model comparisons for 20 cancer sites in

each sex for Denmark, Finland, Norway

and Sweden for 1983–1997 based on 1958–

1977 data. The respective median devia-

tions (over the combinations of site, sex

and country) of M0F and M0T are 13% and

12% for 10-year projections, and 20% and

18% for 20-year projections. The median

numbers are similar to ours for M0T model

in the scenario from across the provinces,

but M0F seems to perform better for our

specified data. Consequently, we can see

that our PHACpred multiple modelling

approach produced more accurate projec-

tions than the default Nordpred method

applied uniformly.

Validation of the predicted incidence

counts and rates is critical. Incidence data

for some cancers were subject to changes

in classification/coding practices, introduc-

tion or expansion of screening programs,

and use of new diagnostic technologies. A

model created on cohorts in early periods

for these cancers may give inaccurate

predictions when applied to contemporary

cohorts. Because the datasets for model

creation and application in this study were

largely from different periods, we exam-

ined the projections from the selected

models using our knowledge of data

quality, trends in cancer rates, risk factors

or interventions, which guided selection of

the final models.

Our results were compared with the

projections using the default Nordpred

model, M0A, for each of the combinations

of cancer site, sex and geographical area.

The medians of the absolute relative

differences between the projected average

annual numbers of cases from PHACpred

and M0A models (relative to the M0A)

across all the combinations are 1.9% and

3.8% for 10-year and 25-year projections,

respectively. In 25-year projections, the

respective medians for breast cancer in

females, colorectum and lung are 10.3%,
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0.8% and 0%. The largest medians of the

disagreement of the 2 methods are found in

cancers of prostate (40.2%), thyroid

(21.2%) and stomach (21.4%). However,

M0A produces extreme increases in pros-

tate cancer rates and new cases and there-

fore is not applicable to our projections (see

discussions in the third paragraph below).

The principal projection models used are

based on decomposition of the observed

incidence data into 3 time dimensions of

age, period and cohort. While the effects of

risk factors, screening and intervention were

not incorporated into the models because of

insufficient data in most circumstances, they

have been modelled indirectly to some

extent, through the period and cohort effects

in the model.3 However, the models will be

insensitive to any recent changes not fore-

shadowed in the observed time series of

cancers because of the long latency between

exposure and cancer outcomes.

The observed incidence rates for the

cancers of female genital system also reflect

TABLE 5.2
Median of absolute relative difference (%) between observed and projected number of average annual cancer cases in 1992–2010, Canadaa

Projection method Length of projection

10 years 15 years 20 years

National
level

Across
provinces

National
level

Across
provinces

National
level

Across
provinces

Exclusion of prostate cancer

M0F 10.6 11.1 13.6 15.5 10.3 15.2

M0T 7.8 11.8 10.6 16.1 14.9 18.3

M0A 7.8 11.6 10.6 14.6 16.0 16.3

PHACpred 5.8 10.9 6.9 13.9 7.6 15.1

p-valueb of differences among the 4 models 0.02 0.36 <0.01 0.12 <0.01 0.06

p-value of differences between PHACpred and M0A 0.12 0.35 <0.01 0.4 <0.01 0.53

Exclusion of prostate cancer and all male cancers combined

M0F 10.6 11.7 14.3 15.8 10.4 15.8

M0T 7.8 12.3 10.9 16.7 15.2 18.9

M0A 8.5 11.8 12.0 15.5 16.1 17.1

PHACpred 6.3 11.3 7.0 14.4 7.6 15.5

p-value of differences among the 4 models 0.03 0.34 <0.01 0.17 <0.01 0.05

p-value of differences between PHACpred and M0A 0.12 0.42 <0.01 0.52 <0.01 0.61

Note: 1. Comparisons were presented for the combination of cancer site, sex and area not listed in Table 2.3.

2. PHACpred, the method used in this monograph, only include Nordpred APC models (NP_ADPC) with varied drift reductions for this table. Three versions of NP_ADPC with its default drift
reduction: using the average trend over the whole observation period for projections (M0F); using the slope between the two most recent periods for projections (M0T); and automatically
determining whether the recent trend (or the average trend) is projected based on a significance test for departure from linear trend (M0A).
a Excluding Quebec, see Methods.
b p-value of Friedman’s test.

TABLE 5.3
Prevalence of hysterectomy in women aged 40 and older by geographical area, Canada, 2003

Province/territory Prevalence (%)

Estimate 95% CI

Newfoundland and Labrador 28.7 (25.4–32.0)

Prince Edward Island 33.5 (28.2–38.8)

Nova Scotia 37.4 (34.2–40.6)

New Brunswick 35.2 (32.2–38.2)

Quebec 28.1 (26.7–29.4)

Ontario 23 (22.1–23.9)

Manitoba 21.7 (19.3–24.1)

Saskatchewan 26.8 (24.2–29.4)

Alberta 26.2 (24.3–28.2)

British Columbia 25 (23.4–26.5)

Yukon 29.8a (15.8–43.8)

Northwest Territories 15.2 (10.3–20.2)

Nunavut 19.9a (9.8–29.9)

Canada 25.8 (25.2–26.4)

Source: Canadian Community Health Survey Cycle 2.1 (2003), Share File, using sample weights

Abbreviation: CI, Confidence interval
a With large sampling variability
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the fact that many females who underwent

a hysterectomy or bilateral salpingo-

oophorectomy were not at risk of develop-

ing the disease. Table 5.3 shows that the

prevalence of hysterectomy was high in the

Atlantic provinces and Quebec based on

the 2003 Canadian Community Health

Survey (Cycle 2.1). Using all females as

the denominator in the rate calculation can

result in artefactual differences in regional

rates. In addition, changes in trends of the

rates of these procedures can impact the

cancer projections. For example, if surgery

rates decrease more than expected based

on current trends, the incidence rates of

cervical, uterine and ovarian cancers

would be greater than our projections.

It is useful to acknowledge that forecasting

prostate cancer incidence is subject to some

uncertainty as a result of over-diagnosis of

this cancer because of the PSA test. The

common Nordpred approach would predict

extreme increases in prostate cancer inci-

dence rates, so this necessitated a model

adjustment and/or exclusion of the

observed data for certain periods. We used

the 2-step approach of the short-term

modelling projection following by the long-

term constant-rates projection for projecting

prostate cancer incidence in this report (see

Chapter 2 for details). Several publications

have adopted the projection method where

future numbers of prostate cancer are affected

only by demographic changes.28,35,314

Quon et al.314 assumed that the age-specific

incidence rates of prostate cancer in the

current year would remain in the future in

their ‘‘best-case’’ scenario and predicted

that the number of new prostate cancers

will increase to 35 121 cases by 2021 in

Canada. This is consistent with our esti-

mate of 34 460 new cases annually in

2018–2022. Moller et al.28,35 used the 5-

year average method for their projections

of prostate cancer incidence in England and

Norway. These constant-rate projection

methods would result in underestimates

of the future burden of prostate cancer if

the prevalence of screening is increased or

the diagnosis is improved. The future use

of the PSA test will principally determine

the accuracy of our projections for prostate

cancer incidence.

Projections for a cancer with low frequency

(whether rare or from a small population)

may be subjective and unreliable. Although

our projections are based on comparisons

of the various models (see Chapter 2 for

details) for each of such cancers, they are

limited in that the number of cases only

met the minimum requirements for some

models.

Long-term cancer incidence projections

inherently carry some uncertainty as they

depend on an assumption about the

continuity of past trends. Although this

assumption seems reasonable based on

historical data, it is likely that increasing

focus on lifecourse cancer prevention,

especially primordial and primary preven-

tion through reducing risk factors while

promoting protective ones, and secondary

preventions through screening and early

detection, will exert an influence on future

incidence rates of preventable cancers. On

the other hand, the projections are useful

in evaluating the effects of preventive

interventions. If rates observed in the

future differ from those projected, this

suggests that the risk/preventions influen-

cing the rates have changed. The relia-

bility of projections also depends on the

accuracy of population forecast. The pre-

dicted populations were based on the

assumptions on rates of fertility, mortality,

interprovincial and international migra-

tion, and so on.10 Elements of subjectivity

may enter the population projection

method. The justifiability of these assump-

tions can only be decided when the data

are available.

Projection, a way to map out possible

future cancer scenarios, naturally associ-

ates with uncertainty. However, we believe

that the results of this study, which are the

most reasonable for our present data and

the limitations discussed, will provide a

useful source for future health planning

and evaluation of interventions in Canada.

Implications for future cancer control
strategies

The projected aging and growth of the

population are expected to cause a pro-

gressive and significant increase in the total

number of new cases of cancer in Canada

over the next 25 years. Consequently, these

data indicate the need to continue to

strengthen cancer control strategies and

leverage resources to meet future health

care requirements and reduce the burden

of cancer in Canada. Although incidence

rates are projected to decrease for many

cancers, the rates for some cancers, for

example, thyroid, liver, uterus, pancreas,

kidney and leukemia, are estimated to

increase. Additional etiological research to

better understand risk factors and guide

prevention efforts is needed.

This monograph underscores the increasing

importance of nutrition/diet, physical activ-

ity and obesity in relation to cancer preven-

tion as well as the need for continuing

efforts to tackle smoking, improve uptake of

cancer screening, and increase use of HPV

vaccination. The expected effect of future

changes in our demographic profiles and

cancer trends should be addressed from

multidisciplinary perspectives, embracing

prevention and early detection, research

and surveillance, treatment and psychoso-

cial, palliative and medical care.
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Occupational risk factors for bladder cancer:

results from a case-control study in Montreal,

Quebec, Canada. Am J Epidemiol. 1994;140:

1061-80.

251.Gaertner RR, Trpeski L, Johnson KC. A case-

control study of occupational risk factors for

bladder cancer in Canada. Cancer Causes

Control. 2004;15:1007-19.

252.Villanueva CM, Fernández F, Malats N,

Grimalt JO, Kogevinas M. Meta-analysis of

studies on individual consumption of

chlorinated drinking water and bladder

cancer. J Epidemiol Community Health.

2003;57:166-73.

253.Villanueva CM, Cantor KP, King WD et al.

Total and specific fluid consumption as

determinants of bladder cancer risk. Int J

Cancer. 2006;118:2040-7.

254.Canadian Cancer Society’s Steering

Committee. Canadian cancer statistics 2009.

Toronto: Canadian Cancer Society; 2009.

Vol 35, Supplement 1, Spring 2015 $183 Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



255.Preston-Martin S, Munir R, Chakrabarti I.

Nervous system. In: Cancer epidemiology

and prevention, 3rd ed. Schottenfeld D,

Fraumeni JF, editors. New York (NY):

Oxford University Press; 2006. p. 1173-95.

256.Hemminki K, Tretli S, Olsen JH, et al.

Familial risks in nervous system tumours:

joint Nordic study. Br J Cancer. 2010;102:

1786-90.

257.Kilfoy BA, Zheng T, Holford TR, et al.

International patterns and trends in thyroid

cancer incidence, 1973-2002. Cancer Causes

Control. 2009;20:525-31.

258.Davies L, Welch HG. Increasing incidence

of thyroid cancer in the United States, 1973-

2002. JAMA. 2006;295:2164-7.

259.Enewold L, Zhu K, Ron E, et al. Rising

thyroid cancer incidence in the United States

by demographic and tumor characteristics,

1980-2005. Cancer Epidemiol Biomarkers

Prev. 2009;18:784-91.

260.Kent WD, Hall SF, Isotalo PA, Houlden RL,

George RL, Groome PA. Increased inci-

dence of differentiated thyroid carcinoma

and detection of subclinical disease. CMAJ.

2007;177:1357-61.

261.Cancer Care Ontario. Thyroid cancer inci-

dence increasing in Ontario [Internet].

Toronto (ON): Cancer Care Ontario; 2010

[updated 2010 Mar 2; cited 2013 Oct 30].

Available from: https://www.cancercare

.on.ca/cancerfacts/

262.Ron E, Schneider AB. Thyroid Cancer. In:

Schottenfeld D, Fraumeni JF Jr, editors.

Cancer epidemiology and prevention, 3rd

ed. New York (NY): Oxford University

Press; 2006. p. 975-94.

263.Haq M, Harmer C. Thyroid cancer: an over-

view. Nucl Med Commun. 2004;25:861-7.

264.Zabel EW, Alexander BH, Mongin SJ, et al.

Thyroid cancer and employment as a

radiologic technologist. Int J Cancer.

2006;119:1940-5.

265.Ron E, Lubin JH, Shore RE, et al. Thyroid

cancer after exposure to external radiation:

a pooled analysis of seven studies. Radiat

Res. 1995;141:259-77.

266.Peterson E, De P, Nuttall R. BMI, diet and

female reproductive factors as risks for

thyroid cancer: a systematic review. PLoS

ONE. 2012;7:e29177.

267.Tsang RW, Hodgson DC, Crump M.

Hodgkin’s lymphoma. Curr Probl Cancer.

2006;30:107-58.

268.Andersson J. Epstein-Barr virus and

Hodgkin’s lymphoma. Herpes. 2006;13:12-6.

269.International Agency for Research on

Cancer. Epstein-barr virus and Kaposi’s

sarcoma herpesvirus/human herpesvirus

8. IARC monographs on the evaluation of

carcinogenic risks to humans, Vol. 70.

Lyon, France, International Agency for

Research on Cancer; 1997.

270.Grulich AE, van Leeuwen MT, Falster MO,

Vajdic CM. Incidence of cancers in people

with HIV/AIDS compared with immuno-

suppressed transplant recipients: a meta-

analysis. Lancet. 2007;370:59-67.

271.Goldin LR, Pfeiffer RM, Gridley G, et al.

Familial aggregation of Hodgkin lymphoma

and related tumors. Cancer. 2004;100:1902-8.

272.Sergentanis TN, Kanavidis P, Michelakos T,

Petridou ET. Cigarette smoking and risk of

lymphoma in adults: a comprehensive meta-

analysis on Hodgkin and non-Hodgkin dis-

ease. Eur J Cancer Prev. 2013;22:131-50.

273.Kamper-Jørgensen M, Rostgaard K, Glaser

SL, et al. Cigarette smoking and risk of

Hodgkin lymphoma and its subtypes: a

pooled analysis from the International

Lymphoma Epidemiology Consortium

(InterLymph). Ann Oncol. 2013;24:2245-55.

274.Chang ET, Zheng T, Weir EG, et al. Childhood

social environment and Hodgkin’s lym-

phoma: new findings from a population-

based case-control study. Cancer Epidemiol

Biomarkers Prev. 2004;13:1361-70.

275.Cancer Care Ontario. Cancer Fact: Hodgkin

lymphoma incidence highest in young

adults and elderly. Cancer Care Ontario;

2006 [updated 2009 Oct 21; cited 2013 Sept

6]. Available from: https://www.cancercare

.on.ca/cancerfacts/

276.Wang SS, Slager SL, Brennan P, et al. Family

history of hematopoietic malignancies and

risk of non-Hodgkin lymphoma (NHL): a

pooled analysis of 10 211 cases and 11 905

controls from the International Lymphoma

Epidemiology Consortium (InterLymph).

Blood. 2007;109:3479-99.

277.Crump C, Sundquist K, Sieh W, Winkleby

MA, Sundquist J. Perinatal and family risk

factors for non-Hodgkin lymphoma in early

life: a Swedish National Cohort Study. J

Natl Cancer Inst. 2012;104:923-30.

278.Grulich AE, Vajdic CM, Cozen W. Altered

immunity as a risk factor for non-Hodgkin

lymphoma. Cancer Epidemiol Biomarkers

Prev. 2007;16:405-8.

279.Matsuo K, Kusano A, Sugumar A,

Nakamura S, Tajima K, Mueller NE. Effect

of hepatitis C virus infection on the risk of

non-Hodgkin’s lymphoma: a meta-analysis

of epidemiological studies. Cancer Sci.

2004;95:745-52.

280.Dal ML, Franceschi S. Hepatitis C virus and

risk of lymphoma and other lymphoid

neoplasms: a meta-analysis of epidemiolo-

gic studies. Cancer Epidemiol Biomarkers

Prev. 2006;15:2078-85.

281.Anderson LA, Engels EA. Hepatitis C virus

infection and non-Hodgkin lymphoma:

interesting association or causal relation-

ship? Int J Cancer. 2008;122:10-2.

282.Clarke CA, Glaser SL, Dorfman RF, Bracci

PM, Eberle E, Holly EA. Expert review of non-

Hodgkin’s lymphomas in a population-based

cancer registry: reliability of diagnosis and

subtype classifications. Cancer Epidemiol

Biomarkers Prev. 2004;13(1):138-43.

283.Groves FD, Linet MS, Travis LB, Devesa SS.

Cancer surveillance series: non-Hodgkin’s

lymphoma incidence by histologic subtype

in the United States from 1978 through

1995. J Natl Cancer Inst. 2000;92:1240-51.

284.Turesson I, Velez R, Kristinsson SY,

Landgren O. Patterns of multiple myeloma

during the past 5 decades: stable incidence

rates for all age groups in the population

but rapidly changing age distribution in the

clinic. Mayo Clin Proc. 2010;85:225-30.

285.Renshaw C, Ketley N, Møller H, Davies EA.

Trends in the incidence and survival of

multiple myeloma in South East England

1985-2004. BMC Cancer. 2010;10:74.

Vol 35, Supplement 1, Spring 2015$184Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



286.Levi F, Te VC, Randimbison L, La Vecchia C.

Incidence of multiple myeloma in Olmsted

County, Minnesota. Cancer. 2005;104:442.

287.Alexander DD, Mink PJ, Adami HO, et al.

Multiple myeloma: a review of the epide-

miologic literature. Int J Cancer. 2007;120

Suppl 12:40-61.

288.Kristinsson SY, Goldin LR, Björkholm M,

Koshiol J, Turesson I, Landgren O. Genetic

and immune-related factors in the pathogen-

esis of lymphoproliferative and plasma cell

malignancies. Haematologica. 2009;94:1581-

9.

289.Kyle RA, Therneau TM, Rajkumar SV, et al.

A long-term study of prognosis in mono-

clonal gammopathy of undetermined sig-

nificance. N Engl J Med. 2002;346:564-9.

290.Larsson SC, Wolk A. Body mass index and

risk of multiple myeloma: A meta-analysis.

Int J Cancer. 2007;121:2512-6.

291.Wallin A, Larson SC. Body mass index and

risk of multiple myeloma: a meta-analysis

of prospective studies. Eur J Cancer.

2011;47:1606-15.

292.Shiels MS, Cole SR, Kirk GD, Poole C. A

meta-analysis of the incidence of non-AIDS

cancers in HIV-infected individuals. J

Acquir Immune Defic Syndr. 2009;52:611-

22.

293.National Cancer Institute. SEER Stat Fact

Sheets: Leukemia [Internet]. Bethesda

(MD): National Cancer Institute; 2013

[updated 2013 Apr 1; cited 2013 Dec 19].

Available from: http://seer.cancer.gov

/statfacts/html/leuks.html

294.Deschler B, Lubbert M. Acute myeloid

leukemia: epidemiology and etiology.

Cancer. 2006;107:2099-107.

295.International Agency for Research on Cancer.

Classification of tumours. Pathology and

genetics. Tumors of haematopoietic and

lymphoid tissues. Lyon: IARC Press; 2001.

296.Kasim K, Levallois P, Abdous B, Auger P,

Johnson KC, Canadian Cancer Registries

Epidemiology Research Group. Environ-

mental tobacco smoke and risk of adult

leukemia. Epidemiology. 2005;16:672-80.

297.Gessain A, Cassar O. Epidemiological

Aspects and World Distribution of HTLV-1

Infection. Front Microbiol. 2012;3:388.

298.International Agency for Research on

Cancer. Human immunodeficiency viruses

and human T-cell lymphotropic viruses.

IARC Monographs on the Evaluation of

Carcinogenic Risks to Humans, Vol. 67.

Lyon (FR): IARC Press; 1996.

299.Altieri A, Castro F, Bermejo JL, Hemminki K.

Number of siblings and the risk of lym-

phoma, leukemia, and myeloma by histo-

pathology. Cancer Epidemiol Biomarkers

Prev. 2006;15:1281-6.

300.Slager SL, Caporaso NE, de Sanjose S,

Goldin LR. Genetic susceptibility to chronic

lymphocytic leukemia. Semin Hematol.

2013;50:296-302.

301.Goldin LR, Caporaso NE. Family studies in

chronic lymphocytic leukaemia and other

lymphoproliferative tumours. Br J Haematol.

2007;139:774-9.

302.Crowther-Swanepoel D, Houlston RS.

Genetic variation and risk of chronic lym-

phocytic leukaemia. Semin Cancer Biol.

2010;20:363-9.

303.Ito T. Stem cell maintenance and disease

progression in chronic myeloid leukemia.

Int J Hematol. 2013;98:641-7.

304.Liu-Dumlao T, Kantarjian H, Thomas DA,

O’Brien S, Ravandi F. Philadelphia-positive

acute lymphoblastic leukemia: current treat-

ment options. Curr Oncol Rep. 2012;14:387-

94.

305.Hoffbrand AV, Moss PAH, Pettit JE.

Essential haematology, 5th ed. Oxford:

Blackwell Publishing Ltd.; 2006.

306.Taylor GM, Birch JM. The hereditary basis

of human leukemia. In: Henderson ES,

Lister TA, Greaves MJ, editors Leukemia,

6th ed. Philadelphia: WB Saunders; 1996.

p. 210-45.

307.Lichtman MA. Obesity and the risk for a

hematological malignancy: leukemia, lym-

phoma, or myeloma. Oncologist. 2010;15:

1083-101.

308.Larsson SC, Wolk A. Overweight and

obesity and incidence of leukemia: a meta-

analysis of cohort studies. Int J Cancer.

2008;122:1418-21.

309.Pan SY, Johnson KC, Ugnat AM, Wen SW,

Mao Y. Association of obesity and cancer

risk in Canada. Am J Epidemiol. 2004;159:

259-68.

310.Kasim K, Johnson KC, Levallois P, Abdous B,

Auger P, Canadian Cancer Registries

Epidemiology Research Group. Recreational

physical activity and the risk of adult

leukemia in Canada. Cancer Causes Control.

2009;20:1377-86.

311.Marrett LD, Ellison LF, Dryer D. Canadian

cancer statistics at a glance: mesothelioma.

CMAJ. 2008;178:677-8.

312.American Cancer Society. Global Cancer

Facts and Figures, 2nd Edition. Atlanta

(GA): America Cancer Society; 2011 [cited

2013 Oct 30]. Available from: http://www

.cancer.org/acs/groups/content/@epidemiology

surveilance/documents/document/acspc-027766

.pdf

313.International Agency for Research on

Cancer. International Rules for Multiple

Primary Cancers (ICD-O Third Edition)

[Internet]. Lyon (FR): International Agency

for Research on Cancer; 2004 [cited 2013 Oct

30]. Available from: http://www.iacr.com

.fr/MPrules_july2004.pdf

314.Quon H, Loblaw A, Nam R. Dramatic

increase in prostate cancer cases by 2021.

BJU Int. 2011;108:1734-8.

Vol 35, Supplement 1, Spring 2015 $185 Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



AIDS acquired immunodeficiency

syndrome

ALL acute lymphocytic leukemia

AML acute myeloid leukemia

APC age-period-cohort (model)

ASIR age-standardized incidence rate

BMI body mass index

CCR Canadian Cancer Registry

CI confidence interval

CLL chronic lymphocytic leukemia

CML chronic myeloid leukemia

CNS central nervous system

DCO death certificate only

DNA deoxyribonucleic acid

EBV Epstein-Barr virus

GERD gastroesophageal reflux disease

HBV hepatitis B virus

HCV hepatitis C virus

HIV human immunodeficiency virus

HL Hodgkin lymphoma

HPV human papilloma virus

HTLV-1 human T-cell lymphotropic

virus type 1

IARC Internat ional Agency for

Research on Cancer

ICD-9 International Classification of

Diseases, Ninth Revision

ICD-O-3 International Classification of

Diseases for Oncology, Third

Edition

MCMC Markov chain Monte Carlo

MGUS monoclonal gammopathy of

undetermined significance

MM multiple myeloma

NCIRS National Cancer Incidence

Reporting System

NHL non-Hodgkin lymphoma

PSA prostate-specific antigen (assay)

TC Territories combined

UK United Kingdom

US United States

Abbreviations

Vol 35, Supplement 1, Spring 2015$186Research, Policy and Practice
Health Promotion and Chronic Disease Prevention in Canada



HPCDP: Information for authors

Below are Health Promotion and Chronic Disease Prevention 
in Canada’s article types and submission guidelines. 
Information about the journal and its mandate can be 
found at http://www.phac-aspc.gc.ca/publicat/hpcdp-
pspmc/publica-eng.php and http://www.phac-aspc.gc.ca/
publicat/hpcdp-pspmc/authinfo-eng.php.

Article Types

Peer-reviewed Articles
Original Research Articles
Article Reporting on Quantitative Research: Maximum 
3500 words in English (or 4400 words in French) for main 
text body (excluding abstract, tables, fi gures, references) 
in the form of original research, surveillance reports, or 
methodological papers. Please include a structured abstract 
(maximum 250 words in English, or 345 words in French). 
No more than 30 references.

Article Reporting on Qualitative Research or Mixed 
Methods: Maximum 5000 words in English (or 6500 in 
French) for main text body (excluding abstract, tables, fi g-
ures, references). Methodological papers welcomed. Proc-
ess evaluations that accompany qualitative analyses are 
welcomed. Please include a structured abstract (maximum 
250 words in English, or 345 words in French). No more 
than 30 references. The HPCDP Journal follows the guide-
lines for qualitative articles as set by Social Science and 
Medicine : http://www.elsevier.com/wps/fi nd/journald-
escription.cws_home/315/authorinstructions

Article Reporting on Public Health Intervention: 
“Population health interventions are policies, programs and 
resource distribution approaches that impact a number of 
people by changing the underlying conditions of risk and 
reducing health inequities.” [CIHR, Population Health Re-
search Initiative for Canada] Quantitative, qualitative or 
mixed methods studies and evaluations of interventions 
are welcomed. Maximum 3500-5000 words in English 
(4400-6500 words in French) for main text body (exclud-
ing abstract, tables, fi gures, references). Please include a 
structured abstract (maximum 250 words in English, or 345 
words in French) with the following headings: Objectives, 
Participants, Setting and Context, Intervention, Evaluation 
Methods, Results, Conclusion. No more than 30 references.

Evidence Synthesis
Provides a systematic assessment of literature and relevant 
data sources (systematic review, meta-analysis), a scoping 
review, realist review or an environmental scan. Authors 
should report the type of review they undertook and 
describe their methods for performing the review, including 
the ways information was searched for, selected, analyzed 
and summarized. Process evaluations that accompany 
systematic reviews are welcomed. Please follow accepted 
standards for the reporting of meta-analyses or systematic 
reviews (e.g. AMSTAR, PRISMA, QUORUM, MOOSE). 
Purely qualitative syntheses are accepted (e.g. realist 
reviews). Please follow accepted standards in qualitative 
reviewing (e.g. RAMSES for realist reviews/meta-narrative 
reviews). Maximum 4000 words in English (5000 words 
in French) for main text body (excluding abstract, tables, 
fi gures, references). Please include a structured abstract 
(maximum 250 words in English, or 345 words in French). 
References: no limit.

Evidence Brief
Describes results of interest to a broad audience of public 
health and related professionals. There should be no more 
than 6 fi gures or tables (total). Maximum 1500 words 
in English, or 1950 words in French. Please include an 
unstructured abstract (maximum 100 words in English, 
or 130 words in French). The unstructured abstract has 
no more than 5 sentences, each one corresponding to 
the subheadings in the body of the paper: Introduction, 
Methods, Findings, Discussion, Conclusion. No more than 
20 references.

Non-Peer-reviewed Articles
Status Report

Describes ongoing national health promotion or chronic 
disease/injury prevention programs, studies or information 
systems bearing on pan-Canadian public health (maximum 

2000 words in English, or 2600 words in French). May 
be peer reviewed and an abstract may be required at the 
request of the Editor-in-Chief. No more than 40 references.

At-a-Glance
Infographic, chart or diagram depicting trends or providing 
at-a-glance information on a specifi c public health issue 
with pan-Canadian relevance. May be accompanied by 
explanatory text of 500 words maximum (630 words in 
French) supporting or explaining the depicted information. 
No more than 6 references.

Release Notice/Report Summary
Maximum 1000 words in English, or 1300 words in French. 
The “Report Summary” allows authors of grey literature 
to have a summary of key fi ndings appear in PubMed as 
“News”. Abstract not required.

Book/Media Review
Usually solicited by the editors (maximum 800 words in 
English, or 1000 words in French), but requests to review 
are welcomed. Abstract not required.

Letter to the Editor
Commentary on recently published journal articles or 
issues will be considered for publication (maximum 500 
words in English, or 630 words in French). Comments 
must be received within one month of publication date 
to be considered. Abstract not required. No more than 6 
references.

Submitting Manuscripts to the 
HPCDP Journal
Kindly submit manuscripts to the Editor-in-Chief of the 
journal at Journal_HPCDP-Revue_PSPMC@phac-aspc.gc.ca.

Since the HPCDP Journal generally adheres to the 
“Recommendations for the Conduct, Reporting, Editing 
and Publication of Scholarly Work in Medical Journals” 
as approved by the International Committee of Medical 
Journal Editors, authors should refer to this document 
(section on illustrations not applicable) for complete details 
before submitting a manuscript to the journal (see www.
icmje.org).

To obtain a more detailed style sheet, please contact the 
Managing Editor at Journal_HPCDP-Revue_PSPMC@phac-
aspc.gc.ca.

Checklist for Submitting 
Manuscripts
Cover letter/Conditions of authorship
Signed by corresponding or fi rst author, stating that all 
authors have seen and approved the fi nal manuscript. Must 
confi rm that the material has not been published in whole 
or in part elsewhere and that the paper is not currently 
being considered for publication elsewhere. Must state that 
all authors meet the following conditions of authorship: 
authors were involved in design or conceptualization of the 
study, and/or analysis or interpretation of the data, and/
or drafting of the paper. Should declare if an author has a 
confl ict of interest, if applicable.

Please fax or email a scanned copy of the signed letter to 
613-941-2057 or Journal_HPCDP-Revue_PSPMC@phac-
aspc.gc.ca.

First title page
Concise title; full names, institutional affi liations and 
highest academic degree of all authors; name, postal 
and email addresses, and telephone and fax numbers 
for corresponding author only; separate word counts for 
abstract and text; indicate number of tables and fi gures.

Second title page
Title only; start page numbering here as page 1.

Abstract
Structured (Introduction, Methods, Results, Conclusion) 
where applicable; include 3 to 8 key words (preferably from 
the Medical Subject Headings [MeSH] of Index Medicus).

Key Findings Box
Maximum 100 words (130 in French) to describe the key 
fi ndings of the paper in plain language.

Text
In Microsoft Word. Double-spaced, 1 inch (25 mm) 
margins, 12-point font size. For Original Research articles, 
please structure the paper with the following subheadings: 
Introduction, Methods, Results, Discussion, Conclusion. 
The Discussion section should contain a “Strengths and 
Limitations” subsection. The Conclusion should avoid 
statements that are not supported by the results of the 
investigation. For Public Health Intervention articles, 
please structure the paper with the following subheadings: 
Objectives, Participants, Setting and Context, Intervention, 
Evaluation Methods, Results, Conclusion. The Conclusion 
should avoid statements that are not supported by the 
results of the investigation.

Acknowledgments
Include disclosure of fi nancial and material support 
in acknowledgements; if anyone is credited in 
acknowledgements authors should state in their cover letter 
that they have obtained written permission.

References 
In Vancouver style (for examples see: http://www.ncbi.nlm.
nih.gov/books/NBK7256/); listing up to six authors (fi rst 
three and “et al.” if more than six). Numbered in superscript 
in the order cited in text, tables and fi gures. Please do not 
use an automatic reference numbering feature found in 
word processing software. Any unpublished observations/
data or personal communications used (discouraged) to be 
cited in the text in parentheses (authors are responsible for 
obtaining written permission). Authors are responsible for 
verifying accuracy of references and hyperlinks.

Tables and Figures
If created in Word, please place at the end of the main 
manuscript. If created in Excel, please place in one separate 
fi le. They must be as self-explanatory and succinct as 
possible; numbered in the order that they are mentioned 
in the text; explanatory material for tables in footnotes, 
identifi ed by lower-case superscript letters in alphabetical 
order; fi gures limited to graphs, fl ow charts or diagrams, or 
maps (no photographs). If fi gures are submitted in Word, 
raw data will be requested if the manuscript is accepted 
for publication.

Ethics in Publishing
Since the journal generally adheres to the “Recommendations 
for the Conduct, Reporting, Editing and Publication of 
Scholarly Work in Medical Journals” as approved by the 
International Committee of Medical Journal Editors, authors 
should refer to this document for information regarding 
ethical considerations.

Revision Process
For peer-reviewed articles: Submitted articles fi rst un-
dergo an initial assessment by the Editor-in-Chief and an 
external Associate Scientifi c Editor as to the suitability 
of the manuscript for publication with our journal. If the 
manuscript fi ts within our mandate, it will need to pass 
through a streamlined institutional review process prior to 
peer-review. Then the article will undergo a double-blind 
peer-review process. Once the reviews have been received, 
the Associate Scientifi c Editor assigned to the article will 
adjudicate the reviews and make one of the following 
recommendations: “accept,” “reconsider after minor revi-
sions,” “reconsider after major revisions” or “reject.”

For non-peer-reviewed articles: Submitted articles fi rst 
undergo an initial assessment by the Editor-in-Chief and, if 
deemed necessary, by an external Associate Scientifi c Edi-
tor as to the suitability of the manuscript for publication 
with our journal. If the manuscript fi ts within our mandate, 
it will then need to pass through a streamlined institutional 
review process. Revisions may be requested.

Copyright
The Public Health Agency of Canada requests that authors 
formally assign in writing their copyright for each article 
published in the journal. Once the article is accepted for 
publication, a copyright waiver will be distributed to the 
authors of the article for signature. For more information, 
please contact the Managing Editor at Journal_HPCDP-
Revue_PSPMC@phac-aspc.gc.ca.




	CDIC 35-s1 English version_Part1
	Morrison_E
	Xie_E
	Xie_EN_TOC[v4]
	Xie_E-2
	CDIC 35-s1 English version_Part2


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




