Cancer

IN NEW BRUNSWICK COMMUNITIES

Investigating the environmental connection
P AR T

1

Moncton, Saint John and Fredericton (1991-2005)

Inka Milewski and Lily Liu

Cancer in New Brunswick Communities:
Investigating the environmental connection
Part 1: Moncton, Saint John and Fredericton (1991-2005)
Inka Milewski and Lily Liu

Acknowledgments
The authors of this report would like to thank the New Brunswick
Department of Health and the New Brunswick Cancer Network,
especially Bin Zhang and Mallory Fowler, for providing cancer counts
from the NB Provincial Cancer Registry Data Base. We would like to
thank Patricia Griffith and Jackson McGaw from Statistics Canada
(Halifax) for providing current and historic community profile census
data. We are also grateful to our colleagues at the Conservation Council
and to Dr. Paula Tippett, former Medical Officer of Health for Health
Region 2 (Saint John area) and long-time Conservation Council Board
member, for their professional advice, review and support throughout
this research project.
This publication was translated by André Laurion.
Report Design: Imprint Communications
Financial support for the Conservation Council’s Health Watch
Program and this research was provided by the EJLB Foundation and
the Salamander Foundation.

Conservation Council of New Brunswick Inc.
180 St. John Street
Fredericton, NB E3B 4A9
Tel (506) 458-8747
Fax (506) 458-1047
E-mail: info@conservationcouncil.ca
www.conservationcouncil.ca

Copyright © 2009 Conservation Council of New Brunswick Inc.

Contents
Executive Summary
Introduction
Cancer Incidence Rates Among Three New Brunswick Communities
How are cancers recorded and cancer rates calculated?
Lung Cancer Rates
Males
Females
Colorectal Cancer Rates
Males
Females
Breast Cancer Rates
Prostate Cancer Rates
Cancer Risk Factors: What causes cancer?
Lung Cancer Risk Factors
Smoking
Occupational Exposure
Air Pollution
Colorectal Cancer Risk Factors
Breast Cancer Risk Factors
Prostate Cancer Risk Factors
Conclusions
Recommendations

3
5
7
7
8
8
9
10
10
10
11
12
14
14
15
16
19
21
22
25
27
28

Appendix A – Cancer counts and age-standardized cancer incidence rates per
100,000 population for males and females in Saint John, Moncton, Fredericton, New
Brunswick and Health Regions 1, 2 and 3 (1999-2003).

29

Appendix B – Age-standardized prostate, breast, colorectal and lung cancer
incidence rates per 100,000 population for males and females in Saint John,
Moncton, Fredericton, New Brunswick and Canada for 1991, 1996, 2001 and 2005.

30

Appendix C – Age-standardized colorectal cancer incidence rates per 100,000
population for males and females, by age groups, in Saint John, Moncton and
Fredericton for 1991 and 2005.

31

Appendix D – Percent employment by major occupation categories for males and
females in Saint John, Moncton and Fredericton for 1991, 1996, 2001 and 2006.

33

References

34

Cancer in New Brunswick Communities: Investigating the environmental connection

1

Statistics Canada’s Census Subdivisions for New Brunswick:
Fredericton, Moncton and Saint John Study Areas

Moncton
2

Fredericton
1

Saint John
3

2

Cancer in New Brunswick Communities: Investigating the environmental connection

Executive Summary

M

ost health information in New Brunswick
and across Canada is reported by large
geographic areas. The New Brunswick Health
Department reports cancer and other health
statistics for seven health regions and for the entire
province. Statistics reported over such large
geographic areas do not provide information about
health and disease conditions at the community
level, where people live and work and where
environmental exposures and industrial emissions
are concentrated. Consequently, the identification,
development and implementation of cancer and
other disease prevention programs appropriate to
the community does not occur.

The Conservation Council of New
Brunswick’s Health Watch program
undertook a study to examine cancer
incidence rates in fourteen urban and
rural areas in New Brunswick.

The Conservation Council of New Brunswick’s Health
Watch program undertook a study to examine cancer
incidence rates in fourteen urban and rural areas in
New Brunswick. This report, the first of two reports,
presents the incidence rates of four cancer types for
males and females in the province’s three largest
cities: Saint John; Moncton and Fredericton. These
rates were then compared to incidence rates

reported for health regions, the provincial and
Canada between 1991-2005. Key risk factors for
each cancer type were examined where data was
available.
The major findings of this study are:
• reporting cancer incidence rates by large
geographic areas obscures important information
about the health of New Brunswickers at the
community level;
• lung cancer incidence rates (1991-2005) among
males and females in Saint John were
consistently and significantly higher than rates
reported for Saint John’s health region (Health
Region 2), Fredericton, Moncton, New Brunswick
and Canada;
• In 2005, lung cancer incidence rates for males
and females in Saint John were higher than
provincial (49% and 78% respectively) and
national (82% and 98% respectively) rates;
• occupational exposure and air pollution are key
risk factors for lung cancer in Saint John;
• depending on the year and city, colorectal
cancer incidence rates were slightly above or
below provincial and national rates (1991-2005)
and, in 2005, incidence rates were highest in
Moncton for men and women;
• from 1991 to 2005, breast cancer incidence rates
rose in Saint John and Moncton and declined in
Fredericton and, in 2005, incidence rates in
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Saint John and Moncton were significantly above
provincial and national rates.
• from 1991 to 2005, prostate cancer incidence
rates rose in Moncton and declined in
Fredericton and, in 2005, incidence rates in
Saint John, Moncton and the province were
significantly higher than the national rate.
• from 1991 to 2005, the age group at which
colorectal, breast and prostate cancer incidence
rates peak has shifted downward to younger age
categories in all three cities and cancer
incidence rates are increasing among younger
men and women; and
• community-level data on cancer risk factors (e.g.
behaviour/lifestyle, occupation and
environmental quality) are virtually non-existent.
In 2003, the New Brunswick Department of
Health established the New Brunswick
Cancer Network. The Network does not
monitor cancer incidence at the community
level nor does it gather information on
cancer risk factors at any geographic level.

In 2003, the New Brunswick Department of Health
established the New Brunswick Cancer Network. To
date, the focus of the Network’s activities has been
on cancer treatment and monitoring. The Network
does not monitor cancer incidence at the community
level nor does it gather information on cancer risk
factors at any geographic level.

4

Based on the results of this study, the Conservation
Council of New Brunswick recommends that:
■ the Minister of Health work with the Minister of
Environment to improve air quality standards and
eliminate the release of carcinogens from
industrial sources in communities.
In addition, the Conservation Council recommends
that the Minister of Health direct the New Brunswick
Cancer Network to:
■ undertake an appropriate epidemiological study
to determine the cause of high lung cancer rates
in Saint John;
■ undertake detailed individual– and communitylevel epidemiological studies to determine why
prostate cancer rates are high in Saint John and
Moncton and why rates are rising among younger
men in Saint John;
■ undertake detailed individual– and communitylevel epidemiological studies to determine why
breast cancer rates are high in Saint John and
Moncton;
■ begin public reporting of cancer rates at the
community-level;
■ expand cancer prevention messaging and
programs to include occupational and
environmental risk factors like exposure to
pesticides, household and industrial chemicals
and air pollution; and
■ conduct an epidemiological study to examine the
relationship between cancer incidence and
occupations in the province.
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Introduction

M

ost health information, including cancer
The results of the 2005 Belledune Area Health Study
incidence, is reported by large geographic
underscored the need to gather health information
areas. The Canadian Cancer Society and
at the appropriate geographic scale. The Belledune
National Cancer Institute of Canada report cancer
area as defined by the study included the villages of
statistics by province and territory. The New
Jacquet River, Belledune, Pointe-Verte and PetitBrunswick Health Department reports cancer and
Rocher in northern New Brunswick.3 The village of
other health statistics by health
Belledune has a lead smelter
regions. Health information
which has been operating in
Health information reported at these
reported at these larger geographic
the community since 1967
larger geographic scales offer no insight
scales offer no insight into disease
and a coal-fired power plant
into disease conditions at the community operating since 1993. Acid
conditions at the community level,
where people live and work and
and fertilizer plants, a
level, where people live and work and
where environmental exposure and
gypsum plant and battery
where environmental exposure and
industrial emissions are
recycling plant also operate in
industrial emissions are concentrated.
concentrated.
the village, some of which
have closed in recent years.
It is widely acknowledged that
developing effective and efficient intervention
The Belledune Area Study found that levels of known
policies to protect human health begins with
(arsenic and cadmium) and probable (lead)
gathering information at the appropriate geographic
carcinogens released from industrial facilities were
scale (e.g. individual, neighbourhood, community).1
high enough in the environment to pose health risks
The first step in examining the connection between
(above provincial health guidelines) for residents for
human health and pollution involves breaking down
disease patterns into smaller geographic units. In
The results of the 2005 Belledune Area
the study of diseases this is referred to as spatial
epidemiology which has been defined as “the
Health Study underscored the need to
description and analysis of geographic variation in
gather health information at the
diseases with respect to demographic,
appropriate geographic scale.
environmental, behavioural, socioeconomic, genetic
and infectious risk factors.”2 This approach has its
roots in ecology where making observation at the
more than thirty years.4 The study also found that
right geographic scale (e.g. individual-level,
rates of several cancers, as well as mortality and
population-level and community-level) matters
other disease rates, were higher in the Belledune
greatly from a management and policy perspective.
area than in either of its health regions and higher
Cancer in New Brunswick Communities: Investigating the environmental connection
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than provincial rates.5 Had the cancer clusters been
identified years earlier, appropriate epidemiological
studies could have identified key risk factors in the
area and appropriate community-level prevention
programs and mitigation measures could have been
implemented.
The Conservation Council of New Brunswick’s (CCNB)
Health Watch program began a two-year project in
April 2007 to raise public awareness about the
importance of environmental quality in human
health and, through research, contribute to
environmental health policy development in the
province. As part of the Conservation Council’s
contribution to the province’s policy development
process for cancer prevention, Health Watch
undertook a study to examine cancer incidence rates
and their risk factors in fourteen urban and rural
areas in New Brunswick. This report, the first of two
reports, presents the incidence rates (1991-2005) of
four cancer types in the province’s three largest
cities (Saint John, Moncton and Fredericton) and
compares them to rates at the national, provincial
and health region level. Where data were available,
major risk factors for each cancer type were
examined.

6
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Cancer Incidence Rates Among
Three New Brunswick Communities

C

ancer is the second leading cause of death
among New Brunswick adults and children.6
Between 1999-2003 lung, colorectal and
prostate cancers accounted for 57% of all cancer
incidences among New Brunswick male adults.7 For
females, lung, colorectal and breast cancers account
for 55% of all cancers reported. According to the
2008 national Cancer Statistics Report, these cancers
account for the majority of new cases in Canada.8
Lung and colorectal cancer are the first and second
leading cause of cancer death for Canadian males
and females.9

The geographic location of each cancer diagnosis is
recorded using Statistics Canada’s census subdivision
(CSD) codes. It is recorded based on where an
individual lives and not the location where the
diagnosis or treatment occurred. For example, if a
cancer diagnosis was made by a physician in Saint
John but the patient lived in Rothesay (CSD 05 045)
or Quispamsis (CSD 05 057), the cancer incidence or
death would be recorded by the Rothesay or
Quispamsis code and not the code for Saint John
(CSD 01 006).

Cancer incidence rates are generally
Cancer is the second leading
Every five years the NB Department
reported as age-standardized
of Health reports on cancer rates
incidence rates (ASIR) per 100,000
cause of death among New
for the province and in each health
population. Age standardization
Brunswick adults and children.
region. Their last report covered
involves adjusting the population age
the period 1997-2001. The
structure (demographics) of a province,
department also reports on the health status of New
health region or community to the age structure of
Brunswickers every five years. The most recent report
the Canadian population in 1991. Standardization
covers the period 1999-2003 and includes data on
allows populations with different age demographics
cancer incidence rates by health region and
to be more accurately compared.
province.
This study calculated ASIR per 100,000 population
for lung, colorectal, breast and prostate cancer for
How are cancers recorded and
males and females in Saint John (CSD 01 006),
incidence rates calculated?
Moncton (CSD 07 022) and Fredericton (CSD 10 032)
for various years between 1991-2005. Calculations
Each new case or incidence of cancer is identified by
were based on cancer counts obtained from the NB
a pathologist using an international classification
Provincial Cancer Registry Database.
system. The gender, age, year of diagnosis, type of
cancer and geographic location for every new case of
The mathematical formula used to calculate agecancer is recorded with the New Brunswick Cancer
standardized incidence rates was the same formula
Registry and shared with the National Cancer
used by the New Brunswick Department of Health,
Registry.
Cancer in New Brunswick Communities: Investigating the environmental connection
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Between 1991 and 2005, lung cancer rates among
males in Saint John decreased by 5.5% but rates
were consistently and significantly higher than
national and provincial rates (Figure 2; Appendix B).
In 2005, the lung cancer rate among Saint John
males was 82% higher than national rate and 49%
above the provincial rate. Rates in Fredericton and
Moncton were below the provincial rate between
1991 and 2005 (Appendix B).

FIGURE

the Canadian Cancer Society/National Cancer
Institute of Canada and Statistics Canada to
calculate provincial and national rates. Census data
by age group were obtained from Statistics Canada.
Census data from 2001 were used to calculated ASIR
for 1999-2003. Statistics Canada community census
data for 1991, 1996 and 2001 were used to calculate
community ASIR for 1991, 1996 and 2001
respectively. ASIR for 2005 were calculated based on
2006 Statistics Canada census data.

Lung Cancer Rates

1

Male Lung Cancer Rates: Age-standardized incidence rates
per 100,000 population (1999–2003)

Males

Saint John is located in Health Region 2
and the lung cancer rate for Saint John
males was 23% higher than reported for
Health Region 2 for 1999-2003
(Appendix A).10 Moncton is located in
Health Region 1 and the lung cancer
rate for males was slightly higher than
those for Health Region 1 (Appendix A).
Fredericton is in Health Region 3 and
the rate of lung cancer for males was 5%
lower than those for the Health Region
(Appendix A).
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The overall lung cancer rate among Saint
John males between 1999-2003 was
51% higher than rates for males in
Fredericton and Moncton and 38%
higher than the lung cancer rate for New
Brunswick males for the same time
period (Figure 1; Appendix A). For
Moncton and Fredericton, lung cancer
rates were lower (9%) than the
provincial average for males. Rates for
all three cities were highest among
males in the 65-74 age category.
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2005

National

From 1991 to 2005, incidence rates
increased in all three cities with Saint
John experiencing the largest increase
(82%). Rates in Saint John were also
consistently and significantly higher
than those for Moncton, Fredericton,
New Brunswick and Canada in 1996,
2001 and 2005 (Figure 4; Appendix B).
In 2005, the lung cancer rate for Saint
John females was 98% higher than the
national average and 78% above the
provincial average. Moncton rates were
significantly (28%) above the national
rate in 2005 and rates in Fredericton
were slightly above (5%) the national
rate.

FIGURE

The overall lung cancer rate (1999-2003)
among Saint John females was
significantly higher than rates in
Fredericton and Moncton (51% and 40%
respectively) and 33% higher than the
provincial rate (Figure 2; Appendix A).
Lung cancer rates for Saint John females
were higher than Fredericton and
Moncton in all age categories (Figure 3).
Lung cancer rates in Moncton and
Fredericton were lower (5% and 14%
respectively) than the provincial rate
and at or below the rates in their
respective Health Regions (Appendix A).
Rates for all communities were highest
among females in the 65-74 age
category.

Female Lung Cancer Rates: Age-standardized incidence
rates per 100,000 population (1999-2003)
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Females

4

Moncton

Female Lung Cancer Rates: Age-standardized incidence rates
per 100,000 population for 1991, 1996, 2001 and 2005
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FIGURE

Colorectal Cancer Rates
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Male Colorectal Cancer Rates: Age-standardized
incidence rates per 100,000 population (1999 -2003)
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Overall, Fredericton had the highest rate
of colorectal cancer for 1999-2003 and
the rate was 16.7% higher than the
provincial rate (Figure 5; Appendix A).
For all cities, rates were highest in the
65-74 age category.
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Colorectal cancer rates rose in all three
cities from 1991 to 2005, with the
greatest increase occurring in Saint John
(13%) followed by Moncton (7.5%)
(Figure 6; Appendix B). Fredericton rates
rose 1.5%. Between 1991 and 2005,
colorectal rates increased in all age
categories and the age at which rates
peak appears to be shifting downward to
younger ages (Appendix C, Figures A and
B).

10
5
0

0-14

15-24

25-44

45-54

55-64

65-74

75+

All Ages

Province

Age Groups
Fredericton

Saint John

FIGURE

Males colorectal cancer rates in
Fredericton were 18% higher than the
rate reported for their health region
(Health Region 3) (Appendix A).

Moncton

Male Colorectal Cancer Rates: Age-standardized incidence
rates per 100,000 population for 1991,1996, 2001 and 2005
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The overall colorectal cancer rate (19992003) was slightly higher in Moncton
than in Fredericton and Saint John and
only slightly above the provincial rate
(Figure 7). Colorectal cancer rates among
the three cities were slightly above those
reported for their respective health
regions (Appendix A).
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Female Colorectal Cancer Rates: Age-standardized incidence
rate per 100,000 population (1999-2003)
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Female Colorectal Cancer Rates: Age-standardized incidence rates per
100,000 population for 1991, 1996, 2001 and 2005
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From 1991 to 2005, colorectal cancer
rates in Saint John and Moncton rose
19% and 28% respectively and fell 33% in
Fredericton (Figure 8; Appendix B). In
2005, the rate in Fredericton was
significantly below provincial and national
rates and Moncton and Saint John were
significantly above national and
provincial rates. Colorectal cancer rates
have increased in all age categories from
1991 to 2005 and the age at which rates
peak appears to be shifting downward to
younger ages (Appendix C, Figures C and
D).
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Fredericton had the highest rate of breast
cancer (1999-2003) among the three
cities and all three cities had rates
significantly higher than the provincial
rate (Figure 9; Appendix A).
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Breast cancer rates in all three cities were
significantly higher than rates reported
for their respective health regions
(Appendix A).
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From 1991 to 2005, breast cancer rates
rose in Saint John and Moncton (6% and
15% respectively) while Fredericton rates
fell significantly (27%) (Figure 10;
Appendix B). Provincial and national rates
also fell between 1991 and 2005. In
2005, breast cancer rates in Saint John
and Moncton were significantly higher
(17% and 28% respectively) than the
provincial rate and 17% and 28% higher
than the national rate (Figure 10;
Appendix B).
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11

1991 Breast Cancer Rates by Age Groups
Age-standardized incidence rates per 100,000 population
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From 1991 to 2005, the age group at
which breast cancer rates peak has shifted
downward indicating women are
developing cancer at a younger age
(Figures 11 and 12).
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Prostate Cancer Rates
Among the three cities, the prostate
cancer rate (1999-2003) was highest in
Fredericton. The rate was 11% above the
provincial rate and 9.5% above the rate in
Fredericton’s health region (Figure 13;
Appendix A). The rate in Saint John was
below (5.4%) the provincial rate and
slightly above (2.7%) the rate in Health
Region 2. The rate in Moncton was above
the provincial and Health Region rates
(4.1 % and 2% respectively).
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Prostate Cancer Rates: Age-standardized incidence rates per
10,000 population for 1991, 1996, 2001 and 2005
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Prostate cancer rates from 1991 to 2005
also showed a downward trend in the age
at which rates peaked. In 1991, the age
at which rates were highest was 75+ years
(Figure 15). In 2005, the peak age at
diagnosis for prostate cancer among the
three cities was the 65-74 age category
except in Saint John where peak rates
were shared with an even younger age
category (55-64 years) (Figure 16).
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From 1991 to 2005, prostate cancer rates
fell significantly (23%) in Fredericton and
slightly (6%) in Saint John. (Figure 14;
Appendix B). Rates have been steadily
rising in Moncton and provincially. In
2005, rates in Saint John and Moncton
were significantly higher than national
rates (29% and 20% respectively) and the
Fredericton rate was significantly below
(13%) the national rate (Appendix B).

Moncton

2005

Provincial

National

1991 Prostate Cancer Rates by Age Groups
Age-standardized incidence rates per 100,000 population

180

160

140

120

100

80

60

40

20

0

0-14

15-24

25-44

FIGURE

Saint John

16

45-54

55-64

Age Groups
Fredericton

65-74

75+

All Ages

Moncton

2005 Prostate Cancer Rates by Age Groups.
Age-standardized incidence rates per 100,000 population

180

160

140

120

100

80

60

40

20

0

0-14

15-24

25-44

45-54

55-64

65-74

75+

All Ages

Age Groups
Saint John

Fredericton

Cancer in New Brunswick Communities: Investigating the environmental connection

Moncton

13

Cancer Risk Factors: What causes cancer?

C

ancer is a disorder in cell growth. It is
generally recognized as a multistage disease
involving the accumulation of a critical
number of mutations within a stem cell (a cell that
can undergo division to become another cell type).11
When cells lose the ability to replicate without
errors or the DNA repair mechanism does not work
properly, abnormal growth occurs. Cell replication is
under the control of genes and there is a consensus
among cancer researchers that most cancers are not
inherited but acquired
over the course of a
Depending on the cancer
lifetime. Depending
type, only 2-10% of cancers
on the cancer type,
are the result of a mutation
only 2-10% of cancers
are the result of a
in, or the operation of, a
mutation in, or the
particular gene.
operation of, a
particular gene.12
Recent studies on identical twins have demonstrated
that environmental rather than genetic factors
predominate in the causes of cancers.13 Since so few
cancers are linked to genetic mutations, the
consensus among cancer experts is that the majority
of cancers are preventable.
The traditional definition of ’environment’ among
healthcare professionals and policy makers covers a
wide range of factors such as lifestyle (smoking,
alcohol consumption, physical inactivity, obesity and
overweight), pollution, viruses, bacteria, sunlight,
medicine (e.g. estrogen replacement therapy) and
medical procedures (e.g. chemotherapy/radiation).
This list of factors are a mixture of initiating or
14

causative factors and risk factors, a distinction that
is important to cancer experts.14
Cancer initiating agents are those physical (e.g.
ionizing radiation and particles like asbestos and
silica), chemicals (e.g. arsenic, benzene, chlorinated
compounds) and biological (e.g. viruses) substances
that cause mutations. Risk factors, on the other
hand, refer to activities such as smoking and alcohol
consumption, air pollution or occupations that
enhance or promote exposure to cancer-causing
agents. The proportion of cancers deaths that have
been attributed to so-called classical lifestyle factors
(smoking, alcohol consumption, obesity/overweight,
diet) range from 25-45% with smoking being the
most significant lifestyle factor.15

Lung Cancer Risk Factors
Smoking
Smoking is a leading risk factor for lung cancer
followed by occupational exposure and outdoor (and
increasingly indoor) air pollution. In high income
countries, smoking accounts for 25-35% of the
overall cancer incidence in a population.16 The
question being examined by many researchers is what
factors contribute to the approximately 65-75% of
cancers not related to smoking.
Worldwide and across Canada, smoking rates have
declined dramatically since the mid-1960s. In 1966,
45% of Canadians (56% males and 34% females)
were smokers.17 By 2005, the rate had dropped by
more than 40% to 23.6% males and 19.8% females.18

Cancer in New Brunswick Communities: Investigating the environmental connection

reporting smoking and other factors (e.g. physical
activity, alcohol consumption, body mass index,
etc.) affecting health by health region and census
metropolitan areas (CMAs). The only CMA identified
in New Brunswick is the Saint John CMA. This area
includes the population of Saint John plus the
population from the surrounding municipalities that
are connected to the city through the workforce.
According to Statistics Canada, municipalities
Statistics Canada reports smoking rates by province.
included in CMAs must have a high degree of
As part of its Canadian Community Health Survey
integration with the central urban area (e.g. Saint
initiated in 2000/2001, Statistics Canada began
John) as measured by commuting flows derived from
census place of work data. Figures 17 and 18
Male smoking rates for current daily or occasional
compare the rates of smokers classified as
smokers (1994-2005)
current daily or occasional smokers (males and
!
females) for Health Regions 1, 2 and 3 and the
40
35
Saint John CMA to national and provincial
30
25
rates.20

FIGURE

Smoking rates among New Brunswickers have also
dropped significantly.19 Rates among New Brunswick
males have not been significantly different from
national rates since the mid 1990s (Figure 17). For
females, smoking rates briefly rose above the
national rate in the mid-1990s, but by 2000/2001
smoking rates had dropped to meet the national
rates for females (Figure 18).
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Data sources: Statistic Canada National Population Health Surveys and Canadian Community Health Surveys
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Female smoking rates for current daily or occasional
smokers (1994-2005)
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The data indicates (at least for the period
between 2000/2001 and 2005) that smoking
rates for males in Health Regions 1 and 2 and
the Saint John CMA were at or below provincial
and national rates. Male smoking rates in Health
Region 3 were above the provincial and national
rates. Males in the Saint John CMA had
consistently lower smoking rates than all three
health regions, the province and the national
rate (Figure 17). In 2000/01, females smoking
rates in all three health regions and the Saint
John CMA were below the provincial and
national rates and in 2005, smoking rates in
Health Region 2 and the Saint John CMA were
slightly above the provincial and national rate.
Female smoking rates in Health Region 1 and 3
were at or slightly below national and provincial
rates in 2005 (Figure 18).
These results raise important questions that
require further study. Since smoking rates in New
Brunswick have dropped as significantly as the
rates in the rest of Canada, why are lung cancer
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Lung Cancer and Smoking Rates (both sexes) 1994-2005
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rates among males and females in New Brunswick
significantly and stubbornly higher than national
rates (Figure 19)?

Since smoking rates in New Brunswick have
dropped as significantly as the rates in the
rest of Canada, why are lung cancer rates
among males and females in New Brunswick
significantly and stubbornly higher than

2005

could be viewed as a reasonable
indicator of smoking rates in the city.
Smoking rates in the Saint John CMA
would have to be exceptionally higher
than the provincial or national rate to
account for the significantly higher rates
of lung cancer in Saint John. Yet, at
least for 2000-2005, smoking rates in
the Saint John CMA were below (males)
or at (females) the provincial and
national average for the same period.
Clearly other risk factors are influencing
the rates of lung cancer in Saint John.

Occupational Exposure
Much of what is known about the cancercausing effect of chemicals comes from
studies based on occupational exposures.
By the 1950s, the concept that workers
who were directly exposed to cancer-causing
chemicals were at highest risk and that the risk did
not stop at the factory gates was well understood by
cancer epidemiologists.21
By the 1950s, the concept that workers who
were directly exposed to cancer-causing
chemicals were at highest risk and that the
risk did not stop at the factory gates was well
understood by cancer epidemiologists.

national rates?

The same question applies to lung cancer rates in
Saint John which in 2005 were significantly higher
than provincial (49% and 65% for males and females
respectively) and national (82% and 98% for males
and females respectively) rates (Appendix B).
Although smoking rates for Saint John alone are not
available, smoking rates for the Saint John CMA
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The number of cancers attributed to occupational
exposure has increased from estimates of 2-10% in
1981 to 15-20% in 2007 because the number of
agents/chemical considered to be definite
occupational carcinogens has increased from 16 in
1981 to 28 in 2007, with an additional 140
chemicals listed as probable or possible industrial
carcinogens.22 The risk for some cancers increases
even further for workers who smoke. Researchers at
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Boston University School of Public Health recently
published a review of new evidence linking
occupational as well as environmental exposure to
various cancers.23 Table 1 summarizes the evidence
for occupational exposure based on the strength of
scientific research.

operation (Figure 20; Appendix D).26 These
occupations also pose increased risks of other
cancers (see Table 1, page 18). In addition, a higher
percentage of Saint John males worked in
manufacturing, processing and utilities sectors than
males in Fredericton and Moncton (Appendix D).27

In Canada, several peer-reviewed scientific studies
have examined the mortality, incidence and risks of
various cancers and their link to occupational
exposure in Canada. Primarily these studies have
been done in Quebec, Ontario, Saskatchewan,
Alberta and British Columbia.24 No published, peerreviewed scientific studies could be found for New
Brunswick.

Between 40-51% of males in all three cities work in
so-called sedentary or white collar occupations
which include management, administration, and
sales and services (Appendix D).28 Fredericton and
Moncton are in the upper end (47% and 51%
respectively) of this range while Saint John is in the
lower end (44%). Lung cancer has not been linked
to sedentary employment, but office-type
occupations have been linked to physical inactivity
which has been identified in some studies as a risk
factor for colorectal cancer.29

FIGURE

Occupational exposure to cancer-causing agents play
a major role in lung cancer. Studies done in British
Columbia have observed excess risk for all lung
cancers for men employed in primary metal
and mining, machining/welding,
transportation, carpentry/wood processing,
Percentage of the male workforce employed in trades
(welding, electrical, machining, construction) transportation
ship building, agriculture, electrical/utility
sector and heavy equipment operation
and protective services (e.g. military)
%
industries.25 The risks were associated with
exposure to metals, chlorinated pesticides
30
and compounds such as PCBs and dioxins,
asbestos, radon, wood dust and
25
polyaromatic hydrocarbons (PAHs) such as
benzene. All these agents/compounds have 20
been classified as carcinogens by the
International Agency for Research on
15
Cancer (IARC). Workers who smoked added
to their risk of lung cancer.

20
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According to Statistics Canada census
data, Saint John has a greater percentage
of males working in occupations known to
be associated with increased risks of lung
cancer such as trades (e.g. welding,
electrical, machining, construction)
transportation and heavy equipment
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Table 1. Selected carcinogenic agents and their occupational links with cancer.1
Cancer site and strength of evidence2

Latency
Period
in years3

Carcinogenic Agent

Occupation

Arsenic

bladder; lung; skin; soft tissue sarcoma brain/central nervous system; liver;
metal mining and smelting; coal mining and
prostate; soft tissue sarcoma
burning; oil refineries; wood preserving operations (angiosarcoma of the liver)

Asbestos

mining; insulation and shipyard workers;

lung; laryngeal; mesothelioma

Benzene

oil and petrochemical industries; transportation;
manufacturing of plastics, resins, some types of
rubbers and lubricants

leukemia; non-Hodgkin’s Lymphoma

6-14
brain/central nervous system; lung;
nasal & nasopharynx; multiple myeloma

Butadiene

oil refineries; petrochemical industries

lung

leukemia

Cadmium

metal mining and smelting; electrical workers;
battery plant and alloy workers; painters

Chromium

steel and alloy producers; chrome plating
operations; wood preserving operations

lung; nasal and nasopharynx

Creosotes; Coal tars

roofing; road paving; aluminum smelting and
coking

bladder (coal tars); lung; skin

Ethylene oxide

laboratory workers; hospital workers; fumigators

leukemia

Formaldehyde

plywood and oriented strand board
manufacturing; appliance, telephone and
electrical control manufacturing

Ionizing radiation

high-voltage equipment operators; nuclear
reactors; uranium mining

Lead

metal smelting and mining; battery
manufacturing/recyclers

Nickel

nickel smelters, mixers and roasters; electrolysis
workers

Pesticides

agriculture and forestry workers; landscapers

Silica

mining; foundries, brickmaking and sandblasting; lung
solar panel manufacturing

Strong

Straight oils, soluble metal machining; print press operations
oils, synthetic and
semi-synthetic fluids
toluene

manufacturing of paint, thinners, adhesives and
rubber; oil refineries

wood dust

carpentry; furniture and cabinetry making

Prob abl e and Sus p e c te d

10+
4-40

pancreatic; kidney; prostate
5-15

breast
nasal and nasopharynx

bladder; colon; nasal and nasopharynx;
bone; brain & CNS; nervous system;
breast; leukemia; liver & biliary; lung; ovarian; stomach
multiple myeloma; soft tissue sarcoma;
skin; thyroid
brain/central nervous system; lung;
kidney; stomach
lung, nasal and sinuses;

laryngeal; pancreatic; stomach

3-30

brain/ central nervous system, breast;
kidney; prostate; lung; leukemia; NHL;
colon; Hodgkin’s; multiple myeloma;
ovarian; pancreatic; soft tissue sarcoma;
stomach; testicular

bladder; laryngeal; lung nasal and
nasopharynx; rectal; skin; stomach

esophageal; pancreatic; prostate

brain/central nervous system; lung;
rectal
lung; nasal and nasopharynx

laryngeal

1

Source: Adapted from Clapp RW, Jacobs MM and Loechler EL. 2007. Environmental and Occupational Causes of Cancer: New Evidence, 2005-2007. Prepared for: Cancer Working Group of the
Collaborative on Health and the Environment. Lowell Center for Sustainable Production. University of Massachusetts. 45 p.
2
Strong causal evidence of a link is based primarily on a Group 1 (known carcinogen) designation by the International Agency for Research on Cancer. Suspected evidence of a link is based on Clapp
et al. 2007 assessment of existing epidemiologic studies.
3

Source: Adapted from Davis DL. 2007. Secret History of the War on Cancer. Basic Books. New York, NY. p. 258-261.
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Among males, occupational exposure is more likely a
significant risk factor for lung cancer in Saint John
than in Fredericton or Moncton.
Few women in Moncton, Fredericton and Saint John
work in trade and transportation related
occupations. Between 1991 and 2006, the majority
(70%) of females in Moncton, Fredericton and Saint
John worked in management, administrative,
clerical, sales and services occupations (Appendix
D).30 An additional 20% were employed in social
science, teaching, government and health care
professions.
Occupational exposure is not likely a significant risk
factor for lung cancer among women in Moncton,
Saint John and Fredericton.

Air pollution
Over the past two decades hundreds of studies have
highlighted the role of airborne particulate matter
(dust) in cardiovascular diseases and lung cancer,31
two leading causes of death in New Brunswick and
Canada. Major sources of particulate matter are
vehicle exhaust, industrial smoke, fossil fuel
combustion and waste incinerators. The negative
health effects of particulate air pollution are known
to increase as the particle size decreases. Fine
particles penetrate deeper into the respiratory tract
and have a high retention rate (i.e., not coughed up).

Over the past two decades hundreds of
studies have highlighted the role of airborne
particulate matter (dust) in cardiovascular
diseases and lung cancer, two leading causes
of death in New Brunswick and Canada.

Fine (less than 2.5 microns in diameter) and
ultrafine (less than 1.0 microns) particulate matter
can be laced with a range of contaminants including
metals (e.g. arsenic and lead), ions (e.g. nitrates),
organic compounds (e.g. dioxins, PAHs, benzene,
butadiene), reactive gases (e.g. radon) and material
of biologic origin (e.g. wood dust), all of which have
been classified as known or probable carcinogens by
the International Agency on Cancer Research (IARC).
Considerable research has been done to determine
the underlying mechanism of how air pollution
causes cancer. There is a consensus among
researchers that the cancer-causing effect of
particulate matter is a combination of DNA repair
suppression and enhancement of DNA replication
errors.32 When cells lose their ability to replicate
without error or the DNA repair mechanism does not
work properly, abnormal cell growth (cancer) can
occur.
Scientific studies report that each 10 µg/m3
(microgram per cubic meter) increase in fine
particulate pollution (PM2.5) significantly increases
the risk of cardiopulmonary and lung cancer
deaths.33 After controlling for smoking effects, the
incremental increase in risk is as high as 4% for
cardiopulmonary diseases and 8% for lung cancer.34
Scientists with the World Health Organization (2004)
have estimated that a yearly average PM2.5
concentration of 7.5 µg/m3 is the theoretical
minimum-risk exposure for cancer.35 For coarse
particulate matter (PM10), the minimum riskexposure value is estimated at 15 µg/m3.36
The Canada-wide 24-hour air quality standard for
PM2.5 is 30 µg/m3. There is no nation-wide annual
average standard. The New Brunswick Department of
Environment has not established air quality
standards for PM2.5 under the Clean Air Act. The
department references the Canada-wide 24-hour air
quality standard (30 µg/m3) as well as other
standards in their annual reports.
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operation is involved in waste or sewage sludge
incineration, wood preservation, fuel terminal
operations, municipal waste water collection and
treatment, stationary combustion equipment or
quarrying, a report may be required regardless of the
number of employees.

Since 1992, the department has been monitoring
PM2.5 (by various methods) at several sites in Saint
John. Sampling for PM2.5 in Moncton and
Fredericton, as well as other communities, began in
1999. Monitoring methods (e.g. dichotomous
sampler, continuous unattended electronic monitors
and Beta Attenuation Monitor), particularly in Saint
John, have changed several times over the past 15
years and, therefore, it is difficult to compare longterm trends within and between communities.

These results are not surprising given that
Saint John has a greater number of
industries releasing fine particulates and
other pollutants into the atmosphere.
According to Environment Canada’s National
Pollutant Release Inventory (NPRI), 23
companies in Saint John reported to the
NPRI in 2007 compared to eight in Moncton
and three in Fredericton.38 The NPRI is a
database containing information on the
annual on-site releases of 367 substances
and groups of substances to the air, water
and land from industrial sources. Companies
are legally obligated to report to the NPRI if
they release one or more of the listed
substances and they employ approximately
10 full-time employees. If a facility or
20

FIGURE

Provincial air quality monitoring reports indicate
that between 1999 and 2006, monitoring stations in
Saint John recorded a greater number of violations
of the Canada-wide 24-hour air quality standard (30
µg/m3) than in Moncton or Fredericton.37 Monitoring
stations in Saint John also recorded higher monthly
maximum 24-hour values of PM2.5, depending on the
location and type of monitor, than those in Moncton
and Fredericton. Annual average 24-hour PM2.5 values
between 1999-2006 in Saint John have also been
over the World Health Organization’s estimated PM2.5
minimum-risk exposure threshold for cancer
risk (7.5 µg/m3).
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According to the NPRI database, the average amount
of PM2.5 released from three major facilities in Saint
John (NB Power’s Coleson Cove electrical generating
station, Irving Oil Refinery and Irving Tissue)
between 2002 and 2007 was 796 metric tonnes
(mt).39 In Moncton and Fredericton for the same
time period, PM2.5 releases were 43 mt and 1.4 mt
respectively.
As indicated above, fine particulates can be laced
with carcinogens, making the “dust” a more potent
carcinogen. The amount of carcinogens released into
the air by all industries in Saint John have been rising
steadily since 1995 and are orders of magnitude
greater than those released in Moncton and
Fredericton where virtually no releases of carcinogens
Atmopsheric release of carcinogens (in kilograms)
from industrial sources (1995-2005)
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The amount of carcinogens released into the

vegetable and high meat, fat and fast food diet.42 The
study found no link between physical inactivity and
increased cancer risk.

air by all industries in Saint John have been
A wide range of diet and lifestyle factors (e.g.
obesity, excessive fat consumption, high meat - low
magnitude greater than those released in
fibre intake, lack of physical activity, smoking and
alcohol consumption) have been identified as
Moncton and Fredericton where virtually no
potential risks for colorectal cancer.43 Physical
releases of carcinogens were reported.
inactivity and white collar jobs or sedentary jobs
have been frequently (although not consistently or
were reported (Figure 21). (Data prior to 1995 is not
conclusively) linked to increased risk of colorectal
available as the NPRI was established in 1994.)
cancer.44 Similarly, the evidence for high dietary
intake of red meat, low fruit and vegetable
The high volume of fine particulates and carcinogen
consumption and obesity as colorectal risk factors is
releases from Saint John industries and long-term
mixed.45 Researchers believe that fat and red meat
exposure to air pollution levels above minimum riskper se are not carcinogens but rather the process of
exposure levels combine to make air quality a
cooking meat at high temperatures forms
leading cancer, particularly lung cancer, risk factor
carcinogenic compounds (e.g. N-nitrosos
for Saint John residents.
compounds and polyclyclic armotatic hydrocarbons)
and fatty diets can activate specific liver enzymes
Colorectal Cancer Risk Factors
that enhance the metabolism and toxicity of
Like most cancers, a very small
environmental chemicals
percentage (3%) of colorectal
in the body.46 Similarly,
Genetic factors play a small role in colorectal
cancer cases have been linked
obesity or over-weight
to genetic syndromes,
per se has never been
cancer. The contribution of shared family
specifically familial
shown to cause or
lifestyle and environmental risk factors are key
adenomatous polyposis and
initiate cancer.47
to understanding the incidence of colorectal
hereditary nonpolyposis colon
Increasingly, researchers
cancer.40 A family history of
believe that fat tissues
(and other) cancers.
colorectal cancer in first-degree
are reservoirs for
relatives has been estimated to
lipophilic (fat-loving)
occur in 12-15% of colon cancer
environmental chemical carcinogens that eventually
cases.41 Since genetic factors play such a small role in
are released into the blood stream.48
colorectal cancer, the contribution of shared family
Provincial-level data for potential diet and lifestyle
lifestyle and environmental risk factors are key to
risk factors associated with colorectal (or other
understanding the incidence of colorectal (and other)
cancers) is very limited. Statistics Canada data for
cancers. For example, a US population-based case1994/95 to 2005 indicates New Brunswickers had
control study found that individuals who shared a
lower physical activity rates and higher obesity
family history of colorectal cancer also shared certain
rates.49 Based on these potential risk factors, New
risk factors such as smoking and a low fruit and
rising steadily since 1995 and are orders of
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FIGURE

Endocrine Disrupting
Compounds

22

breast cancer among women with BRCA
1 mutation born after 1940 were nearly
twice that of women born earlier.51 For
women who test negative for the BRCA
1 and BRCA 2 gene mutation but have a
family history of breast cancer, the
lifetime incidence of breast cancer
increases 5.5% with one affected
relative and 13.3% with two affected
relatives.52

Colorectal Cancer Rates (both sexes) 1991-2005.
Age-standardized incidence rates per 100,000 population
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Brunswickers should have higher colorectal cancer
rates than the national rate. In fact, colorectal
cancer rates among New Brunswickers are similar to
national rates (Figure 22).
Comparable long-term community-level data on the
lifestyle risk factors associated with colorectal
cancer (e.g. physical activity, diet, smoking) are not
available for New Brunswick communities and
therefore risk factor comparisons among
communities were not possible in this study.

Breast Cancer Risk Factors
It is widely accepted that genetic mutations account
for a very small percentage (2-10%) of all breast
cancers.50 Approximately 20 genes are known to
contribute to inherited breast cancers. Mutations in
the so-called breast cancer genes, BRCA 1 and BRCA
2, are the most common and account for a small
fraction (10%) of all breast cancer diagnoses. While
the probability of developing breast cancer is higher
among women with a mutation of BRCA 1 or BRCA 2,
it does not imply the disease will develop. US and
European studies have shown that the incidence of

22

2002

Since so few breast cancers are linked
to genetic mutations, the key to
understanding why rates are higher
among women with a family history of
breast cancer is to examine shared
family characteristics. For example,
family members are more likely to have similar or
shared lifestyles, diets and environmental histories,
as well as similar reproductive and hormonal
patterns. Studies on identical twins provide some of
the most compelling evidence that environmental,
not genetic, factors contribute significantly to the
development of cancer. In the largest study of twins
ever conducted, researchers found that, among twins
in which at least one woman developed breast
cancer, environmental exposures unique to that
woman made the most significant contribution
(67%) to the development of cancer.53 The risk of
breast cancer in identical twins was 13% and the
risk in non-identical twins
was 9%.
One of the most significant
2003

2004

2005

One of the most
significant risk factors
is life-time exposure to
for breast cancer is lifesynthetic estrogens.
time exposure to
synthetic estrogens.54
Since 1987, the International Agency for Research on
Cancer (IARC) has listed steroidal and non-steroidal
estrogens as known human carcinogens. A decade

risk factors for breast cancer

Cancer in New Brunswick Communities: Investigating the environmental connection

earlier, the IARC listed a man-made estrogen mimic,
diethylstilbestrol (DES), as a carcinogen. Synthetic
estrogens are found in oral contraceptives and
hormone replacement therapies (HRT).
In 2003, large-scale studies investigating the
benefits and risks of HRT in the US and Europe were
halted before the end of the studies because women
taking HRT had three times the rate of recurrence of
new tumors compared to women who received other
treatments for menopausal symptoms.55 These
findings were supported by the largest-ever study of
breast cancer, the Million Women Study in the UK
(2003). The study found that the risk of breast
cancer was four times greater among users of
estrogen-progestin combination therapies versus
estrogen-only therapies.56 Numerous studies have
shown oral contraceptives increase the risk of breast
cancer.57
A substantial (and growing) body of peer-reviewed
scientific literature has demonstrated that many
classified carcinogens are also estrogen mimics
(xenoestrogens) which disrupt estrogen pathways
and are risk factors for breast cancer (Table 2). For
example, known carcinogens like organochlorinated
pesticides (e.g. DDT, hexachlorobenzene) and
polychlorinated biphenyls (e.g. PCBs, dioxins) are
also estrogen mimics. These compounds are lipophilic
(fat loving) and deposit in fatty tissue like breasts
where they have been found to generate estrogenic
micro-environments that influence the growth, shape
and behaviour of breast tumours.58 These compounds
also cross the placental barrier and affect the
developing fetus. Numerous studies have linked
increased risks of breast and other cancers to
pesticide exposure.59 Exposures to various forms of
radiation are also risk factors for breast cancer.60
Conservatively, half of all breast cancer risks are
attributed to established risk factors such as
genetics, family history, alcohol intake, obesity,

hormonal exposure, menopause and increased breast
density.61 Factors with unknown or no apparent
consistent effects on breast cancer incidence include
diet (coffee/tea consumption, high fat intake, low
fruit and vegetable consumption) and lifestyle
factors (smoking and physical exercise).62 Many
researchers now believe the rise in breast cancer is
associated with lifestyle modification linked to
hormone treatments and changes in reproductive
behaviour (e.g. age at first pregnancy, low
Many researchers now believe the rise in breast
cancer is associated with lifestyle modification
linked to hormone treatments and changes in
reproductive behaviour (e.g. age at first
pregnancy, low birthrates) and to increased
levels of estrogen mimics in the environment.
birthrates) and to increased levels of estrogen
mimics in the environment.63
Between 1991 and 2005, average provincial breast
cancer rates in New Brunswick were similar to
average Canadian rates (Figure 10, page 11).
Average breast cancer rates in Saint John,
Fredericton and Moncton for the same time periods
were 15-30% higher than provincial and national
rates. When an epidemiological study found breast
cancer rates in nine of 15 towns on Cape Cod were
20% above the average rate for the state of
Massachusetts, researchers raised questions about
possible environmental exposure.64 Follow-up studies
on indoor air and dust in 120 homes found 52
different hormonally active agents and mammary
carcinogen compounds in air and 66 in dust.65 The
number of compounds detected per home ranged
from 13-28 in air and from 6-42 in dust. The most
abundant were plasticizers, disinfectants and flame
retardants (banned in 1977). Twenty-three
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Table 2. Some compounds linked to breast cancer1
International Agency for Research
on Cancer (IARC) Classification
Known Probable Possible

Compound

Endocrine
Disrupting
Compounds

Dioxins - by-product of incinerating chlorinated compounds and industrial
process that use chlorine (e.g. pesticide manufacturing)
PCBs - insulation fluids, plastics, inks, paints, dyes
DDT/DDE - insecticide
Hexachlorobenzene - herbicide
Atrazine - herbicide
Heptachlor - insecticide
Dieldrin and Aldrin - insecticides
Other pesticides
Polycylic aromatic hydrocarbons (PAHs) - fossil fuel combustion,
industrial air pollution, oil refining
Bisphenol A (BPA) - hard/soft plastic containers labelled with a triangle and
the numbers 3, 6 or 7
Alkylphenols - surfactants, detergents, some pesticides
Some metals - smelters, oil refineries, battery recycling
Phthalates -plasticizer for PVC polymers
Benzene - solvents, fossil fuel combustion, oil refineries
Vinyl chloride - resins for production of plastic pipes, floor covering, food
packaging, appliances, credit cards
Organic solvents - (e.g.styrene, formaldehyde, toluene, methylene chloride,
trichlorethylene) used in manufacturing computer components, cleaning
products and cosmetics
1,3 - Butadiene - oil refining and fossil fuel combustion; production of
polymers for paints, carpet backing, tires and other rubber products
Ethylene oxide - disinfectant and pesticide; used in making resins, films and
antifreeze
Aromatic amines - manufacture of polyurethane foams, dyes, pharmaceuticals;
diesel exhaust
1

Source: Adapted from Gray et al. 2009. State of the Evidence: The connection between breast cancer and the environment. International

Journal of Occupational and Environmental Health 15:43-78.
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pesticides, including those long-banned such as DDT,
heptachlor, and chlordane, were detected in air and
27 in dust. Detected concentrations exceeded
government health-based guidelines for 15
compounds, but no guidelines were available for 28
compounds. In a related study, researchers found
synthetic estrogens in septic tanks, groundwater and
private wells.66
Researchers also examined whether there was an
association between high breast cancer rates and
length of residence on Cape Cod67 and communitylevel versus individual-level socioeconomic status
(income, education, unemployment).68 They found
that the longer a woman lived on Cape Cod, the
greater her risk of breast cancer and the risk was not
associated with her socio-economic status. However,
when the risk was calculated using community-level
socioeconomic data, the study found that breast
cancer risks were higher in communities with higher
socio-economic status. In other words, there was
something about living in higher socio-economic
communities that conferred a higher risk of breast
cancer. One possible explanation is that communitylevel analysis may be encompassing (although not
measuring) the collective effect of community-wide
exposure to environmental contaminants which are
not captured when examining individual-level data.
As for breast cancer rates in Fredericton, Moncton
and Saint John, more detailed individual-level and
community-level epidemiologic studies need to done
to determine why breast cancer rates are
significantly higher in Saint John and Moncton.

Prostate Risk Factors
Like breast cancer, genetic susceptibility and family
occurrence explain a very small portion of the
incidence of prostate cancers. Genetic mutations
accounts for less than 2% and family history
accounts for 5-20%.69 There is little or inconclusive

evidence that high vegetable and fruit diets reduce
the risk or that animal fat, meat, coffee and smoking
increase the risk of prostate cancer.70 Like breast
cancer, prostate cancer is a hormone-related cancer
and there is strong and growing evidence that
synthetic hormone (endocrine) disrupting
compounds affect prostate cancer development and
progression.71 In addition, researchers believe that
male infants and children exposed to endocrine
disrupting compounds may be at increased risk of
prostate cancer as they age. These compounds can
pass through the placenta into the developing fetus
and the prostate appears to be more sensitive to
these compounds during critical period of
development (e.g. in utero and early childhood).72
Occupational exposure to compounds that mimic
hormones (e.g. pesticides, metals, PAHs, chlorinated
compounds) have been linked to increased risks of
prostate cancer (See Table 1, page 18).73 Studies
consistently show that farmers and men with other
occupational pesticide exposure are at risk of
prostate cancer.74
Occupational exposure to compounds that
mimic hormones (e.g. pesticides, metals,
PAHs, chlorinated compounds) have been
linked to increased risks of prostate cancer.
Between 1991 and 2005, average prostate cancer
rates in Saint John and Fredericton were above the
average provincial rate and significantly above the
average national rate (Figure 14, page 13). Canadian
and US studies report that prostate cancer rates are
highest among men 75 years and older and that few
men aged 50 and younger have prostate cancer.75
This study found that prostate cancer rates in Saint
John, Moncton and Fredericton were highest among
men in the 75+ category in 1991 but by 2005 this
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pattern had changed. Prostate cancer rates are now
higher in the 65-74 category and there has been a
general increase in the rate of cancer in the 55-64
age category (Figures 15 and 16, page 13).
The higher incidence of prostate cancer in younger
men could be a function of higher rates of PSA
(prostate-specific antigen) testing among men 40
years and older. A 2003 Statistics Canada study
found that the introduction of PSA testing in the
early 1990s did lead to more diagnoses among men
younger than 80, but the national incidence rate in
1996-1998 was still highest among men 80 years
and older. In New Brunswick, prostate cancer rates
in Saint John, Moncton and Fredericton have been
higher in the 65-74 age category since 1996 and,
according to this study, incidence rates in Saint
John have increased significantly in the 55-64 and
45-54 age categories between 1991 and 2005
(Figures 15 and 16, page 13).
More detailed individual-level and community-level
epidemiologic studies need to done to determine
why prostate cancer rates are significantly higher in
Saint John and Moncton and why prostate cancer
rates in Saint John are rising among younger and
younger men. Occupational exposure should be a
significant component of these studies since a
higher percentage of males in Saint John are
employed in industries where their potential
exposure to chemicals implicated in prostate cancer
are also higher.

26

Cancer in New Brunswick Communities: Investigating the environmental connection

Conclusions

T

his study examined cancer incidence rates for
With the exception of smoking, national and
four major cancers among three cities in New
provincial data-gathering on so-called classical
Brunswick (Saint John, Moncton and
cancer risk factors (e.g. diet, physical activity,
Fredericton) and compared them to national,
smoking, alcohol consumption, obesity) are
provincial and health region-level rates. The results
inadequate. Futhermore, community-level data for
confirm that reporting cancer incidence rates by
these risk factors are virtually non-existent.
large geographic areas obscures important
This study found no peer-reviewed scientific
information on the health of New Brunswickers at
publications examining cancer risks associated with
the community level. For example, this study found
various occupations in New Brunswick. Long-term
that lung cancer incidence rates among males and
data on community-level exposure
females in Saint John were
to environmental and industrial
consistently and
pollutants are also non-existent.
significantly higher than
An examination of the major risk factors for
Limited air quality monitoring
rates reported for Saint
lung cancer revealed that occupational
indicates industrial releases of
John’s health region
carcinogens and fine particulate
exposure and air pollution were more
(Health Region 2),
matter are significantly higher in
Fredericton, Moncton, New
significant risk factors for lung cancer in
Saint John than in Moncton or
Brunswick and Canada. An
Saint John than in Fredericton or Moncton. Fredericton.
examination of the major
risk factors for lung cancer
Cancer is largely a preventable
revealed that occupational
disease. The majority of all cancers
exposure and air pollution were more significant risk
are associated with environmental exposures which
factors for lung cancer in Saint John than in
occur at the individual and community level. Cancer
Fredericton or Moncton.
prevention strategies based on disease and risk
factor information gathered at the provincial or
This study identified community-level changes in
national level fail to: 1) identify cancers hotspots
cancer incidence rates. The long-term trend for the
and their risk factors in communities; and 2) delay
age at which cancer rates peak in Saint John,
the development and implementation of risk
Moncton and Fredericton for colorectal, prostate and
intervention programs for those communities.
breast cancer has shifted to younger age categories.

These results contradict a common explanation given
by health officials that increasing cancer rates are a
function of an aging population and that a diagnosis
of cancer is inevitable as one gets older.
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Recommendations

I

n 2003, the New Brunswick Department of
Health established the New Brunswick Cancer
Network. To date, the focus of the Network’s
activity has been on cancer treatment and
monitoring. The Network does not monitor cancer
incidence at the community level nor does it gather
information on cancer risk factors at any geographic
scale.
Based on the results of this study, the Conservation
Council of New Brunswick recommends that:
■ the Minister of Health work with the Minister of
Environment to improve air quality standards and
eliminate the release of carcinogens from
industrial sources in communities.

■ undertake detailed individual– and communitylevel epidemiological studies to determine why
breast cancer rates are high in Saint John and
Moncton;
■ begin public reporting of cancer rates at the
community-level;
■ expand cancer prevention messaging and
programs to include occupational and
environmental risk factors like exposure to
pesticides, household and industrial chemicals
and air pollution; and
■ conduct an epidemiological study to examine the
relationship between cancer incidence and
occupations in the province.

In addition, the Conservation Council recommends
that the Minister of Health direct the New
Brunswick Cancer Network to:
■ undertake an appropriate epidemiological study
to determine the cause of high lung cancer rates
in Saint John;
■ undertake detailed individual– and communitylevel epidemiological studies to determine why
prostate cancer rates are high in Saint John and
Moncton and why rates are rising among younger
men in Saint John;
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Appendix A
Cancer counts (N) and age -standardized incidence rates (ASIR) per 100,000 population for males and
females in Saint John, Moncton, Fredericton, New Brunswick1 and Health Regions 1, 2 and 3 (1999-2003)1
Health
Region 1

MALES

% above (+) or
below (-) Health
Region Rate

ASIR

N

ASIR

N

ASIR

% above (+) or
below (-)
Provincial Rate

Prostate

2513

129.6

655

132.3

206

134.9

+4.1

+2.0

Lung

1886

96.8

436

87.2

136

88.0

-9.1

+0.9

Colorectal 1240

62.9

330

65.7

99

63.2

+0.5

-3.8

New Brunswick

N

Moncton

FEMALES

FEMALES

MALES

Health
Region 2

1

Prostate

529

% above (+) or % above (+) or
% above (+) or % above (+) or
Health
Fredericton
below (-) Health
below (-) Health Region 3
Saint John
below (-)
below (-)
ASIR N
ASIR Provincial Rate Region Rate
ASIR N
ASIR Provincial Rate Region Rate N
+11.3
548 131.8 174 144.3
+2.7
-5.4
+9.5
119.4 225 122.6

Lung

475

108.2 246

133.4

+37.8

+23.3

387

92.6 107

88.3

-8.8

-4.6

Colorectal

272

60.1 121

64.9

+3.2

+8.0

263

62.1

73.4

16.7

+18.2

N

New Brunswick

Health
Region 1

N

ASIR

N

Breast

2420

101.5

Lung

1135

48.2

Colorectal 1158

45.6

Health
Region 2

N

ASIR

Moncton

88

% above (+) or
below (-) Health
Region Rate

% above (+) or
below (-)
Provincial Rate
+14.2

N

ASIR

638 104.6

231

115.9

276

45.5

103

45.8

-5.0

+0.7

323

48.4

114

48.6

+6.6

+0.4

ASIR

% above (+) or % above (+) or
below (-) Health
below (-)
N
ASIR Provincial Rate Region Rate
+14.3
305 120.9 +19.1
Saint John

+10.8

Health
Region 3

N

ASIR

% above (+) or % above (+) or
below (-) Health
below (-)
ASIR Provincial Rate Region Rate
N
+23.5
197 125.4
+16.4
Fredericton

Breast

597 105.8

Lung

335

59.1

166

64.3

+33.4

+8.8

218

44.0

69

41.5

-13.9

-5.7

Colorectal 273

45.4

130

46.1

+1.1

+1.5

250

46.2

88

47.0

+3.1

+1.7

544 107.7

Data source for New Brunswick and Health Region cancer rates. New Brunswick Department of Health. New Brunswick Health Status Report: 1999-2003. ISBN 978-1-55396-863-4.
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Appendix B
Age-standardized prostate, breast, colorectal and lung cancer incidence rates (ASIR) per 100,000 population for Saint John,
Moncton, Fredericton, New Brunswick1 and Canada for 1991, 1996, 2001 and 20052

Prostate

MALES

1991

1996 2001

%
change
1991 to
2005 2005 1991

Lung
1996

2001

%
change
1991 to
2005 2005

164.7 139.5 128.7 155.6

-5.5

50.3

93.9

40.6

56.9 +13.1 136.0 104.2 115.1 126.4

Fredericton 137.2 178.6 127.0 105.1

-23.4

58.3

76.8

78.3

59.2

+1.5 60.6

89.0

71.2

75.9 +25.2

Moncton

92.0 115.0 122.8 145.5 +58.2

74.5

44.4

59.5

80.1

+7.5 96.3

85.9

75.5

76.0 -21.1

Provincial

120.2 130.5 137.3 146.8 +22.1

57.7

61.7

62.3

66.5 +15.3 98.2

99.5

94.5

84.6 -13.8

National

112.3 110.6 132.5 121.0

62.3

59.4

63.4

60.9

-2.2 90.7

82.2

75.8

69.4 -23.5

Saint John

Breast

FEMALES

%
change
Colorectal
1991 to
2005 2005 1991 1996 2001

1991

1996 2001

+7.7

%
change
Colorectal
1991 to
2005 2005 1991 1996 2001

-7.1

%
change
1991 to
2005 2005 1991

1996

2001

%
change
1991 to
2005 2005

Lung

+6.2

44.4

36.2

42.3

52.9 +19.1 50.9

74.5

74.9

92.5 +81.9

-27.4

34.4

54.5

33.7

22.9

-33.4 35.8

30.1

29.2

49.2 +37.4

Moncton

108.3 111.2 127.7 124.6 +15.1

46.1

43.5

56.8

59.1 +28.2 53.0

35.1

57.1

60.2 +13.5

Provincial

103.9

99.8

96.8

99.8

-3.9

42.6

42.0

43.8

42.2

-0.9 37.2

41.5

49.0

56.1 +50.8

National

100.1

99.0

99.6

97.5

-2.6

43.5

40.3

42.5

41.2

-5.3 37.7

41.9

44.4

46.8 +24.1

Saint John

107.1 112.1 126.4 113.7

Fredericton 134.7 177.8 123.0

97.8

1

Data source for New Brunswick cancer rates. NB Provincial Cancer Registry Data Base.

2

Data source for Canadian cancer rates. Statistics Canada. Table 103-0550- New cases for ICD-O-3 primary sites of cancer, by age group and sex, Canada, provinces and territories,

annual CANSIM (database).
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Appendix C
FIGURE

Male age-standardized colorectal cancer incidence rates per 100,000 population by age groups for Saint John, Moncton and
Fredericton for 1991 and 2005.
1991 Male Colorectal Cancer Rates by Age Groups
Age-standardized incidence rates per 100,000 population
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Appendix C
FIGURE

Female age-standardized colorectal cancer incidence rates per 100,000 population by age groups for Saint John, Moncton and
Fredericton for 1991 and 2005.
1991 Female Colorectal Cancer Rates by Age Groups.
Age-standardized incidence rates per 100,000 population
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Appendix D
Percent employment by major occupation categories for males and females in Saint John, Moncton and Fredericton for
1991, 1996, 2001, 20061

MALES
Major occupation
categories

Saint Saint Saint Saint
John John John John Moncton Moncton Moncton Moncton Fredericton Fredericton Fredericton Fredericton
1991 1996 2001 2006
1991
2006
2001
1996
1996
1991
2006
2001

Management/
administration/ clerical

18.5 17.0 21.8

21.6

24.8

24.8

27.7

27.4

23.1

22.7

25.2

25.4

22.3 25.4 25.0

26.4

24.4

25.3

23.3

25.3

22.4

23.4

21.7

23.4

27.4 27.7 27.4

24.9

20.7

22.0

20.4

20.9

18.5

17.1

16.5

16.5

14.4

7.7

5.3

4.4

9.3

4.9

6.3

3.5

6.6

3.1

1.9

1.7

Agriculture

1.4

0.5

0.5

0.4

0.9

0.6

0.1

0.3

1.4

1.0

1.0

0.7

Forestry/mining/oil and gas
/fishing

0.6

0.8

0.5

0.5

0.6

0.2

0.2

0.4

1.2

0.7

0.7

0.4

Sales/service
Trades/ transport/ heavy
equipment operation
Manufacturing/ processing
/utilities

FEMALES
Major occupation
categories

Saint Saint Saint Saint
John John John John Moncton Moncton Moncton Moncton Fredericton Fredericton Fredericton Fredericton
1991 1996 2001 2006
1991
2006
2001
1996
1996
1991
2006
2001
9.7

10.6

11.4

11.7

10.5

12.8

8.3

7.4

8.1

9.1

43.1 33.6 34.3

37.0

42.6

37.1

37.3

37.0

44.9

36.6

38.2

34.6

30.7 37.3 38.5

33.6

28.7

32.2

32.9

30.7

26.7

32.4

28.5

30.7

Medicine/health
Management/
administration/clerical

10.9

Sales/service
Social science/teaching
/government

9.6

8.3

6.9

7.3

9.9

10.4

8.9

8.9

10.0

11.6

12.0

13.2

14.1

Agriculture

0.1

0.3

0.2

0.1

0.2

0.2

0.0

0.2

0.2

0.2

0.4

0.2

Forestry/mining/oil
and gas/fishing

0.0

0.0

0.1

0.0

0.1

0.0

0.0

0.1

0.4

0.0

0.1

0.0

1

Data Source: Statistics Canada. Community Profiles for 1991, 1996, 2001 and 2006.
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