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Introduction

Bladder cancer is the most common malignant tumor
of the urinary tract.  Although bladder cancer can
afflict people of any age, it is predominantly a disease
of later life, with a peak incidence in the sixth decade.1

Bladder cancer occurs 2 - 5 times more often in males
than in females,2 accounting for 5.5% of cancers in
males and 2.3% of cancers in females.3  It is estimated
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Introduction:  Bladder cancer is the most common
malignant tumor of the urinary system.  Tobacco smoking
has been implicated as a major risk factor for the
development of bladder cancer and Nova Scotia has some
of the highest smoking rates in Canada.
We examined trends in the incidence of bladder cancer
in Nova Scotia between 1980 and 1999.
Materials and methods:  Data on incident cases of
bladder cancer diagnosed in Nova Scotia over a twenty-
year period (1980 – 1999) were obtained from the Nova
Scotia Cancer Registry.  The age- standardized incidence
and mortality due to bladder cancer was calculated for
both genders.  Trends in the incidence of bladder cancer
during the study period were analyzed for three different
age groups in each gender as an estimate of birth cohort.

The average annual percent change (AAPC) in incidence
of bladder cancer was calculated.
Results:  Between 1980 and 1999, 3569 cases of bladder
cancer were reported (male: female = 2.9:1).  The overall
incidence of bladder cancer increased in both males (27.5
to 39.5 cases per 100 000) and females (7.0 to 10.7 cases
per 100 000).  Mortality rates were stable.  There was a
trend towards an increase in bladder cancer rates for all
age groups analyzed, with a substantial rise occurring in
females less than 65 years of age.  The AAPC in incidence
of bladder cancer was +1.5 for males and +2.6 for females.
Conclusions:  We hypothesize that the rising incidence
of bladder cancer in Nova Scotia, particularly in
individuals less than 65 years of age, is related to changes
in cigarette smoking practices during the past century.
As the population ages, we are likely to see an increased
incidence of bladder cancer in females.
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that 5000 Canadians will be diagnosed with bladder
cancer in 2002.4

In Canada, the national incidence of bladder cancer
has been decreasing in both males and females.4

Although there has been a concurrent decrease in
mortality due to bladder cancer in Canada, this
reduction in mortality has occurred mainly in males,
with females comprising a disproportionate number
of deaths due to bladder cancer.4  It is not known why
females with bladder cancer succumb to their disease
more often than males, although hormonal5 and
genetic factors6 have been postulated.

Various risk factors have been studied in an effort
to elucidate the etiology of bladder cancer.  Of all the
agents studied thus far, tobacco smoking has been
implicated as the major risk factor for the development
of bladder cancer (with the largest public health
importance).  It has been estimated that tobacco
smoking is responsible for approximately 50% of
bladder cancer cases in males and 25% of cases in
females.7  Individuals who smoke cigarettes have a 2-
4 fold increased risk of developing bladder cancer
when compared with non-smokers.8  The risk of a
smoker developing bladder cancer is related to the
duration of smoking and the age at smoking
initiation.9   Ex-smokers have a reduced risk of
developing bladder cancer when compared with
current smokers.7,8 Occupational and environmental
exposure to various carcinogens has also been studied
as a cause of bladder cancer.  It has been estimated
that up to 20% of bladder cancer cases can be
attributed to occupational exposures.10  The average
latency between chemical exposure and the
development of bladder cancer is 20 years, with
exposed individuals developing their disease an
average of 15 years earlier than the general
population.10  Other reported causes of bladder cancer
include phenacetin abuse,11 chronic cystitis and
bladder infection,12 cyclophosphamide,13 and pelvic
irradiation.14

Despite a decrease in the national incidence of
bladder cancer, the incidence of bladder cancer in
Nova Scotia is increasing.  Recent data shows that
Nova Scotia has the highest incidence of bladder
cancer in the country (along with Quebec) and, in
2002, the incidence of bladder cancer in Nova Scotia
females will be the highest in the country.4  In this
study we report the changes in the incidence of
bladder cancer in Nova Scotia between 1980 and 1999.

Materials and methods

Data was retrieved from the Nova Scotia Cancer

Registry (NSCR) on all incident cases of bladder
cancer diagnosed between the years 1980 and 1999.
The pathological diagnosis for each case was recorded.
At the NSCR, transitional cell carcinoma is coded the
same for both superficial and invasive disease.
Primary carcinoma in situ is coded differently and was
not included in the study.

We evaluated trends in incidence and mortality in
males and females for each year in the study period
(1980-1999).  The age adjusted incidence and mortality
rates (per 100 000 individuals) were calculated for both
genders (standardized to the 1991 Canadian
population).  The data was then grouped into four
different time periods: 1980 – 1984, 1985 – 1989,
1990 – 1994, and 1995 – 1999.  For each time period,
incident cases were placed into one of three age
groups:  0 – 44, 45 – 65, and greater than 65 years of
age.  These ages were chosen as an estimate of birth
cohort.  The average annual number of bladder cancer
cases was calculated for each age group in each time
period by dividing the total number of cases in each
age group by the number of years in each study period.

The average annual percent change (AAPC) in
incidence of bladder cancer in Nova Scotia
was calculated as outlined by Statistics Canada4

(linear regression of the log transformed
age-standardized rates).

Results

A total of 3569 cases of bladder cancer were reported
to the NSCR between 1980 and 1999.  Males were
diagnosed with bladder cancer 2.9 times more often
than females (2647 cases in males versus 922 in
females).  The majority of bladder cancers diagnosed
during the study period were transitional cell
carcinomas Table 1.

Figures 1 and 2 demonstrate the age standardized
incidence and mortality rates of bladder cancer in
women and men in Nova Scotia per 100 000
individuals.  Between 1980 and 1999, the overall

TABLE 1.  Classification of bladder tumors

Pathologic diagnosis % of total

Transitional cell carcinoma 89.9
Malignant neoplasm 3.2
Carcinoma 1.9
Squamous cell carcinoma 1.9
Adenocarcinoma 0.8
Other 2.3
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incidence of bladder cancer increased in both males
(27.5 to 39.5 cases per 100 000) and females (7.0 to 10.7
cases per 100 000).  The mortality rate due to bladder
cancer remained stable in both males and females
throughout the study period.

Figures 3 and 4 demonstrate the annual average
number of cases of bladder cancer diagnosed in
women and men in three different age groups in four
different time periods.  In both sexes, the majority of
cases were diagnosed in individuals greater than 65
years of age throughout the study period.  There was
a trend towards an increase in the average number of
bladder cancer cases diagnosed in all age groups seen
over time.  In females Figure 3, the most dramatic
increase occurred in women less than 65 years of age
between the time periods comprising 1985 – 1989 and
1990 – 1994.  This trend is maintained in the females
less than 65 years of age in the time period comprising
1995 – 1999.   In Figure 4, we see a consistent number
of bladder cancer cases diagnosed in males less than
65 years of age.  There was a trend towards an
increased occurrence of bladder cancer over time,
especially in male greater than 65 years of age.

Figure 5 presents the AAPC in incidence of bladder

Figure 1. Incidence and mortality rates (per 100 000
individuals) of bladder cancer in Nova Scotia females.

Figure 4. The average annual number of cases of
bladder cancer reported in Nova Scotia males divided
into three age groups (0-44, 45-65, >65). The average
annual number of reported cases is compared in four
different time periods.

Figure 3. The average annual number of cases of
bladder cancer reported in Nova Scotia females
divided into three age groups (0-44, 45-65, >65).  The
average annual number of reported cases in each age
group is compared in four different time periods.

Figure 5. The AAPC in incidence of bladder cancer in
Nova Scotia (1980-1999) compared to the AAPC in
incidence of bladder and lung cancer (1989-1996) in
Canada (CA = Canada, NS = Nova Scotia).

Figure 2. Incidence and mortality rates (per 100 000
individuals) of bladder cancer in Nova Scotia males.
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cancer in Nova Scotia in comparison to the national
AAPC in incidence of bladder and lung cancer for both
women and men.  While the national incidence of
bladder cancer is decreasing for both sexes (females
= -1.5, males = -1.7), the incidence of bladder cancer
is increasing in Nova Scotia.  The AAPC in incidence
of bladder cancer in Nova Scotia is +2.6 for women
and +1.5 for men.  Nationally, the AAPC in incidence
of lung cancer (a cancer clearly linked to cigarette
smoking) is decreasing for men (- 1.8) and increasing
for women (+2.5).

Conclusions

Our study demonstrates that the recorded incidence
of bladder cancer has increased in Nova Scotia
between 1980 and 1999.  This increase has occurred in
both genders, with the most marked increase in
bladder cancer diagnosis observed in females less than
65 years of age.  These findings are dependent on
consistent and accurate reporting of cases and the
coding practices of the NSCR.  We acknowledge that
provincial variation in coding practices must be
considered when comparing our data with that
collected at a national level.  Despite variability in
coding practices between provinces, coding practices
in Nova Scotia did not change during the study
period.  Therefore, changes in coding practices do not
account for our findings.  The NSCR does not
differentiate between superficial and invasive forms
of bladder cancer.  Due to this fact, we cannot
comment on the distribution of disease severity in our
population.  Nova Scotia does not have a population
based screening program for bladder cancer nor have
there been advances in diagnostic methods within the
study period to account for the increased incidence
of bladder cancer.

In addressing possible etiologic factors that could
explain our findings, we hypothesize that the observed
increase in incidence of bladder cancer in Nova Scotia is
related to cohort variation of cigarette smoking practices.
It is known that tobacco smoking is a major risk factor
for the development of bladder cancer.7,8  During the
last year of the study period, Nova Scotia had the second
highest smoking prevalence in Canada.15 In addition,
Nova Scotian females ranked second in smoking
prevalence.  Unfortunately, data on smoking practices
in Nova Scotia over the last century is not available.  In
Canada, male smoking incidence rose dramatically after
World War I and reached its peak in the 1940‘s among
males born between 1910 and 1929.16  This correlates
with the high incidence of bladder cancer we observed
in males under 65 years of age during the 1980‘s, which

continued into the 1990‘s.  When compared with
previous cohorts, females born between 1910 and 1919
demonstrated the greatest increase in smoking rates.
Cigarette smoking increased dramatically among
Canadian females during the 1920‘s and reached its peak
incidence in the 1960‘s in females born during the
1940‘s.16  We hypothesize that the rising incidence of
bladder cancer in Nova Scotia females under 65 years
of age is related to the rising incidence of cigarette
smoking among females between 1920 and 1950.  We
also suggest that the temporal difference between
genders in peak cigarette smoking incidence could be
manifested by the delayed increase in incidence of
bladder cancer we observed in females under 65 years
relative to that which occurred in males.  This effect is
similar to that seen for lung cancer, a cancer strongly
associated with cigarette smoking.  The incidence of lung
cancer peaked in the late 1980‘s in males, but continues
to climb in females,4 reflecting the later adoption of
tobacco usage by females.

While the incidence of bladder cancer is rising in
Nova Scotia, the national incidence of bladder cancer
is decreasing, making it apparent that cigarette
smoking cannot be the only factor responsible for the
rising incidence of bladder cancer in Nova Scotia.  This
suggests that environmental factors, occupational
exposures, or factors not yet identified are potentially
responsible for provincial variations in bladder cancer
incidence.  Further investigation into the etiology of
our findings is required if public health measures are
to be initiated in an effort to reverse the observed
increase in bladder cancer incidence in Nova Scotia.

This study indicates that although the incidence
of bladder cancer is increasing in Nova Scotia,
mortality due to this disease has remained the same.
This trend may be changing.  Cancer Care Nova Scotia
predicts a 37.6% increase in prevalence of bladder
cancer in Nova Scotian females between 1999 and
2010,17 with a corresponding 25% increase in mortality.
In Canada, the most significant reductions in mortality
due to bladder cancer have occurred in males.  With
the observed rising incidence of bladder cancer in
Nova Scotia females (especially those less than 65
years of age), we can expect not only more cases of
bladder cancer as this cohort ages but also increasing
mortality due to this disease in the future.
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