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The 1995 Canadian National Forum on Cervical
Cancer Screening asserted: “In a perfect world,
there ought not to be any deaths due to cervical

cancer.”1 Since cervical cancers are detectable and treatable
at an early stage, most deaths from this disease are avoid-
able.2 In 2000 an estimated 1450 women in Canada re-
ceived the diagnosis of cervical cancer, and an estimated
430 women died from the disease in the same year. Of all
cancers among women, cervical cancer had the 12th high-
est incidence and the 14th highest death rate.3

The purpose of this study was to examine trends in rates
of death from cervical cancer by neighbourhood income
in urban Canada from 1971 to 1996, and to determine
whether income-related differentials in mortality have di-
minished as expected since publicly funded universal health
insurance was introduced in Canada, in the early 1970s.
The reduction of socioeconomic inequities in health is an
important aspect of population health, which aims to “re-
duce inequities in the underlying conditions that put some
Canadians at a disadvantage for attaining and maintaining
optimal health.”4 In addition, we compared Canadian data
on cervical cancer incidence and mortality with those for
the body of the uterus, and compared trends in cervical
cancer death rates for selected countries.

Methods

The methods of studies of mortality by neighbourhood in-
come have been described in detail elsewhere.5 In brief, death
registrations for residents of Canadian census metropolitan areas
(excluding those in institutions) in census years 1971, 1986, 1991
and 1996 were assigned to census tracts, based on the postal
code or address of the deceased’s usual place of residence. Be-
cause data on deaths for 1976 and 1981 were not coded to cen-
sus tract, we did not include those years in the current analysis.
The underlying cause of death had previously been coded to the
ICD-8 (International Classification of Diseases, 8th revision6)
for deaths in 1971 and to the ICD-9 (9th revision7) for deaths in
1986, 1991 and 1996. Within each census metropolitan area, the
census population in census tracts was grouped into neighbour-
hood income quintiles based on the proportion of the popula-
tion in the census tract below the Statistics Canada low-income
cutoff values at that time. Deaths were then assigned to those
quintiles. In this study, Q1 represents the richest quintile and
Q5, the poorest.

For each study year and quintile we calculated the age-
standardized rate of death from cervical cancer (ICD-8 and ICD-
9 code 180) using the 1966 world population standard. Income-
related differentials in mortality were summarized in terms of
interquintile rate ratios (Q5/Q1) and interquintile rate differences
(Q5 – Q1). We calculated excess deaths as the number of deaths
observed less the number of deaths expected if all quintiles had
experienced the age-specific death rates of the richest quintile.
We calculated standard errors for the age-standardized death
rates as described by Spiegelman,8 who assumes a binomial distri-
bution of the rates in each age stratum. We calculated 95% confi-
dence intervals (CIs) for the age-standardized death rates, rate
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Background: The reduction of socioeconomic inequalities in
health is an explicit objective of health policy in Canada, yet
rates of death from cervical cancer are known to be higher
among women of low socioeconomic status than among those
of higher socioeconomic status. To evaluate progress toward
the World Health Organization’s goal of “Health for All,” we
examined whether income-related differentials in cervical can-
cer mortality diminished from 1971 to 1996.

Methods: Death registration data for Canada’s census metropoli-
tan areas in 1971, 1986, 1991 and 1996 were assigned to
census tracts through postal code, and the tracts were in turn
assigned to income quintiles based on their proportion of the
population below the Statistics Canada low-income cutoff val-
ues. We compared age-standardized death rates (using the
1966 world population standard) in the female population (ex-
cluding those in institutions) across the 5 income quintiles and
calculated interquintile rate ratios (poorest over richest) and in-
terquintile rate differences (poorest minus richest).

Results: From 1971 to 1996, the overall age-standardized cervical
cancer death rate per 100 000 women (and 95% confidence
interval) declined from 5.0 (4.5–5.6) to 1.9 (1.7–2.1), the in-
terquintile rate ratio diminished from 2.7 (1.8–4.2) to 1.7 (1.1–
2.6), and the interquintile rate difference decreased from 4.6
(2.8–6.4) to 1.1 (0.2–1.9).

Interpretation: The income-related disparity in rates of death
from cervical cancer as measured by rate ratios and rate differ-
ences diminished markedly in urban Canada from 1971 to
1996. Among the numerous factors that may have contributed
to the decline (including decline in fertility and improvement
in diet), one important factor was probably the implementa-
tion of effective screening programs.
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ratios and rate differences from the standard errors of the age-
standardized death rates, assuming that the log of the death rate,
the log of the rate ratio and the rate difference are normally dis-
tributed. We calculated 95% CIs for excess deaths assuming a
Poisson distribution of the deaths in each age group and a normal
distribution of the excess.

We compared trends in cervical cancer mortality from 1971 to
1996 for countries with historically close connections with
Canada (United States, United Kingdom and France) plus Nordic
countries with the highest and lowest rates (Norway and Finland)
using 3-year moving averages based on data from the Interna-
tional Association for Research on Cancer, age-standardized to
the 1966 world population.9

For Canadian women as a whole (not by quintile), we obtained
annual cancer incidence and death rates for 1971–2002 (estimated
for 1999–2002), age-standardized to the 1991 Canadian popula-
tion, from Canadian Cancer Statistics.3,10 We compared rates for
cervical cancer with the corresponding rates for cancer of the
body of the uterus (ICD-8 and ICD-9 code 182).

Results

Canadian incidence and mortality trends

Based on the 1991 Canada population standard, the
age-standardized rate of death from cervical cancer per
100 000 women was 6.9 in 1971 and declined by 71% in
2002, to 2.0 (Fig. 1). In contrast, the age-standardized
rate of death from cancer of the body of the uterus per
100 000 women was 5.1 in 1971 and 3.1 in 2002, a de-
crease of 39%. The crossover in death rates for the 2
types of cancer occurred in 1979, following a period of
much more rapid decline in cervical cancer mortality in
the early 1970s.

The age-standardized incidence of cervical cancer per
100 000 women fell from 19.4 in 1971 to 7.8 in 2002, a

decrease of 60% (Fig. 1). The incidence of cancer of the
body of the uterus was 18.6 in 1971. It increased to a peak
of 23.9 in 1978 and then gradually fell back to about the
1971 level by 1989, after which it remained essentially
stable.

International comparisons

The age-standardized rates of death from cervical can-
cer per 100 000 women (based on the 1966 world popula-
tion standard) for Canada and 5 other developed coun-
tries are shown in Fig. 2. For Canada, the rate was 5.4 in
1971 and 1.9 in 1995, a decrease of 65%. In contrast, the
initially high rates for the United Kingdom and Norway
declined by 50% and 46% respectively, the initially low
rate for France decreased by 42%, and the initially mod-
erate rate for Finland declined by 74%, the rate for this
country falling below that for France in 1986. The United
States had a slightly lower rate than Canada had in 1971,
and the rates in the 2 countries declined roughly in paral-
lel until 1983, after which the decline stalled in the
United States but continued in Canada, so that by 1996
the rate for the United States was 26% higher than that
for Canada.

Cervical cancer mortality by income

The decrease in the age-standardized rate of death from
cervical cancer in urban Canada from 1971 to 1996 (Table
1) was similar to that for all Canada shown in Fig. 1 (but
note the change from 1991 Canada population standard in
Fig. 1 to 1966 world population standard in Table 1 and
elsewhere). The age-standardized death rate in urban
Canada fell from 5.0 (95% CI 4.5–5.6) in 1971 to 1.9 (95%
CI 1.7–2.1) in 1996, a decline of 62%.
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Fig. 1: Age-standardized incidence and death rates per
100 000 women in Canada for cancers of the cervix and body
of the uterus from 1971 to 2001. Note: Age-standardized to
the 1991 Canadian population. Data for 1999–2002 are esti-
mated. Source: National Cancer Institute of Canada.3,10
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Fig. 2: Age-standardized cervical cancer death rates per
100 000 women in Canada and selected other countries from
1971 to 1996 (3-year moving averages). Note: Age-standard-
ized to the 1966 world population. Source: International Asso-
ciation of Cancer Registries.9
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Cervical cancer mortality displayed a very strong in-
come gradient in 1971, but the gradient diminished quite
markedly over the study period (Fig. 3). In the poorest
quintile the age-standardized death rate per 100 000
women fell from 7.2 (95% CI 6.0–8.9) in 1971 to 2.5
(95% CI 1.9–3.3) in 1996, a decrease of 65%, whereas in
the richest quintile the rate declined from 2.7 (95% CI
1.8–3.9) in 1971 to 1.5 (95% CI 1.1–2.1) in 1996, a de-
crease of 44%. Considerable rate reductions were ob-
served in all income quintiles from 1971 to 1986, but
from 1986 to 1996 the 3 richest quintiles experienced no
further reductions, whereas rates in the 2 poorest quin-
tiles continued to decline.

The interquintile rate difference narrowed from 4.6
(95% CI 2.8–6.4) in 1971 to 1.1 (95% CI 0.2–1.9) in 1996,
a decrease of 76% (Table 1). The interquintile rate ratio
decreased from 2.7 (95% CI 1.8–4.2) in 1971 to 1.7 (95%
CI 1.1–2.6) in 1996, a decline of 37%. The number of in-
come-related excess deaths due to cervical cancer fell from
154 (95% CI 118–190) in 1971 to 50 (95% CI 18–81) in
1996, a decrease of 68%.

Interpretation

For Canada as a whole, the most rapid reductions in cer-
vical cancer mortality were achieved in the years immedi-
ately following the introduction of publicly funded univer-
sal health insurance, in the early 1970s. For neighbourhood
income quintiles in urban Canada, because of the lack of
data points for 1976 and 1981, we cannot know exactly
when during the period 1971–1986 the rates declined most
rapidly. However, it is clear that the rates for the poorer
quintiles declined much more than did those for the richer
quintiles. Cervical cancer incidence also declined substan-
tially over the full 25-year period 1971–1996, but corre-
sponding incidence data by socioeconomic category were
not available to help us better understand the dynamics of
these diminishing disparities in mortality.

Among the numerous factors that may have contrib-

uted to the decline in cervical cancer mortality in Canada,
including improvement in diet and decline in fertility
rates, is the increased use of the Papanicolaou test, which
allows detection of precancerous lesions through visual-
ization of cellular abnormalities.2,3,11–15 Nevertheless, past
studies have consistently shown important socioeconomic
differentials in Papanicolaou test use in Canada during
the 1980s and 1990s,16–23 despite universal health care
coverage, which presumably facilitated the opportunistic
use of the test by removing financial barriers. These dif-
ferentials persisted even after adjustment for hysterec-
tomy status.24

By 1996, the rate of death from cervical cancer in
Canada had fallen close to the level prevailing about a
decade earlier in Finland (where organized Papanicolaou
screening programs started in the 1960s) and in France,
and far below those of Norway (where organized screening
did not materialize)25,26 and the United Kingdom (where
cervical screening started in 1964 but failed to achieve suf-
ficient coverage or follow-up).27 In France, where the rate
of death from cervical cancer was low even in 1971, oppor-
tunistic screening has been more widespread, resulting in a
continuing gradual decline in the rates.28

The United States experienced a decline in cervical can-
cer mortality similar to that of Canada in the 1970s and
early 1980s, but the decline in that country seems to have
stalled from the mid-1980s onward, resulting in a growing
divergence in the rates for the 2 countries. The exact reason
for this divergence is unclear but may be partly attributable
to differential access to preventive health care services, since
there were substantial changes in health insurance coverage
and in the use of preventive health care in the United States
over this period. For example, the age-adjusted proportion
of the population under 65 years of age without coverage
rose from 12.5% in 1980 to 17.2% in 1992.29 The growing
divergence in death rates may also be due to differential sur-
vival by socioeconomic status: in a 1997 study, survival fol-
lowing diagnosis of cervical cancer was associated with
neighbourhood income in Detroit but not in Toronto.30

Cervical cancer mortality by income

Table 1: Cervical cancer in women (all ages) in urban Canada from 1971 to 1996 by neighbourhood
income quintile: deaths, age-standardized death rates,* interquintile rate ratios and rate differences, and
income-related excess deaths

Year

Variable 1971 1986 1991 1996

No. of deaths 329 237 251 247
Age-standardized death rate
per 100 000 women (and 95% CI) 5.0 (4.5–5.6) 2.4 (2.2–2.8) 2.2 (1.9–2.5) 1.9 (1.7–2.1)
Rate ratio (Q5/Q1) (and 95% CI) 2.7 (1.8–4.2) 2.8 (1.7–4.6) 2.3 (1.5–3.5) 1.7 (1.1–2.6)
Rate difference (Q5 – Q1) (and 95% CI) 4.6 (2.8–6.4) 2.6 (1.5–3.7) 2.0 (1.0–3.0) 1.1 (0.2–1.9)
No. of income-related excess deaths
(and 95% CI) 154 (118–190) 106 (75–137) 83 (51–115) 50 (18–81)

Note: CI = confidence interval; Q1 = richest quintile; Q5 = poorest quintile.
*Age-standardized to the 1966 world population.
Source: Statistics Canada Canadian Mortality Data Base and supplemental files; special tabulations of census population data.



Persistent socioeconomic inequalities in cervical cancer
mortality have been noted in the United States from 1975
to 1999,31 in contrast to the diminishing disparity we found
in Canada.

Limitations to a study of mortality by neighbourhood
income have been described elsewhere.5 We studied only
residents of census metropolitan areas, which account for
some 60% of Canada’s total population. The fact that
smaller urban and rural areas were not studied may hide in-
equities in disease burden among rural and small town pop-
ulations, including Aboriginal populations. As well, the
study was based on neighbourhood income rather than on
family or individual income; however, other Canadian
studies suggest that the pattern of socioeconomic dispari-
ties in mortality found in our study is a reasonable reflec-
tion of what might be expected at the individual level.32,33

Finally, we did not include ICD code 179 (cancer of the
uterus, site unspecified) in the analysis. Some deaths from
cervical cancer may have been misclassified to that code. If
so, the effect would have been for us to underestimate the
true extent of the reduction of socioeconomic inequalities
in cervical cancer mortality, since our unpublished data
(2003) show that age-standardized death rates for code 179
declined more pronouncedly in the poorest quintile than in
the richer quintiles.

With respect to the goal of “Health for All,”34 the re-
duction in income-related disparities in cervical cancer
mortality in urban Canada is a success story. However, as
Canada’s rates are still far higher than those of France and
especially Finland, there is clearly room for improvement.

Many authors have advocated screening that targets the
population that is at high risk and generally disadvan-
taged.12,13,35,36 However, our data show that the cervical can-
cer death rates among women in the 3 richest income
quintiles ceased declining in 1986, whereas rates for the
2 poorest quintiles have continued to decline. Thus, what
may be needed is a truly organized and systematic popula-
tion-based screening program. The understanding of a
necessary but not sufficient causal relation between human
papilloma virus (HPV) and cervical cancer, recent ad-
vances in screening techniques (HPV testing at the molec-
ular level and liquid-based cytology) and the possibility
that cancer of the cervix may now be preventable by vacci-
nation against HPV infection may also help reduce rates of
death from cervical cancer.37–41 Together, these measures
offer hope for further reduction in cervical cancer mortal-
ity for all women in Canada.
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Fig. 3: Age-standardized cervical cancer death rates (and 95% confidence intervals) per
100 000 women in urban Canada by neighbourhood income quintile from 1971 to 1996.
Q1 = richest quintile, Q5 = poorest quintile. Note: Age-standardized to the 1966 world pop-
ulation. Source: Statistics Canada Canadian Mortality Data Base and supplemental address
files; special tabulations of census population data.
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