
Incidence rates of cervical cancer have declined dramat-
ically in Canada over the last 3 decades, from 19.4 per
100 000 women in 1971 to 8.4 per 100 000 women as

estimated in 2000.1 The effectiveness of Papanicolaou
smear screening for cervical cancer in reducing morbidity
and mortality has been well documented in many countries,
including Canada.2–6 Up to 90% of cervical cancers are of
the squamous cell type, whereas the majority of the re-
mainder are adenocarcinoma and the less common
adenosquamous carcinoma. Recent studies from Sweden,5

the United States7 and Australia8 have reported that the in-
cidence of invasive cervical adenocarcinoma, which used to
account for 10%–15% of all cervical cancers, has been
steadily increasing in young women,9 even as the overall in-
cidence of cervical cancer has declined. The cause of the
increase is unclear, but it is of concern because studies have
shown a poorer prognosis for patients with cervical adeno-
carcinoma than for those with squamous cell carcinoma.9,10

At diagnosis, adenocarcinomas tend to be larger and exhibit
a propensity for early lymphatic and hematogenous metas-
tasis.9,11 Few reports are available on the incidence of
adenosquamous carcinoma, although a recent study indi-
cated that it was stable.4 No analysis in Canada of incidence
trends of cervical cancer by histological subtype has been
reported.

Cancer incidence data were obtained from the Canadian
Cancer Registry. Because information on the histological
classification of cervical cancer was not consistently
recorded by all provincial and territorial cancer registries,
this analysis only used data for Ontario, Saskatchewan and
British Columbia from 1970 through 1996. The 3 provin-
cial cancer registries used the Systematized Nomenclature
of Pathology for histological classification until 1978. All
those records were subsequently converted to the Interna-
tional Classification of Disease for Oncology (ICD-O)
codes. Squamous cell carcinoma of the cervix was coded as
805–808, adenocarcinoma was coded as 814–842, 844–848,
857, 911 and adenosquamous carcinoma as 856 in the
ICD-O. Annual population estimates for the 3 provinces
were obtained from the Demography Division of Statistics
Canada. Age-adjusted rates were calculated by using direct
standardization, with the 1991 Canadian population serv-

ing as the standard. The temporal trends in the incidence
were examined using Poisson regression modelling of an-
nual rates for specific age groups (20–34, 35–49, 50–64 and
65–79 years) as well as for all ages. The average annual per-
cent changes (AAPC) and the 95% confidence intervals
were derived from corresponding regression coefficients of
these models during the study period.

Our results showed that the overall age-adjusted inci-
dence rates of cervical squamous cell carcinoma declined by
51%, from 13.39 per 100 000 women in 1970–1972 to 6.56
per 100 000 women in 1994–1996. Conversely, incidence
rates of adenocarcinoma and adenosquamous carcinoma in-
creased considerably, from 1.30 and 0.15 per 100 000
women respectively, in 1970–1972, to 1.83 and 0.41 per
100 000 women respectively, in 1994–1996. Further analy-
sis showed that the observed increase in overall incidence
rates of adenocarcinoma and adenosquamous carcinoma
was mainly observed in women aged 20–49 years. The risk
of developing such invasive carcinomas of the cervix in the
20–34 year and 35–49 year age groups trebled or doubled
respectively, over that period. The incidence rates of cervi-
cal adenocarcinoma for older women decreased slightly
(Table 1).

There were no major documented changes in the histo-
logical classification of cervical tumours, so the results are
unlikely to have been caused by simple shifts of diagnosis
between tumour types.9 Well-established risk factors for
cervical squamous cell carcinoma, including lower social
class or cigarette smoking, do not appear to play a major
role in the cause of adenocarcinoma of the cervix.9,10 Earlier
studies have suggested an association between several risk
factors including oral contraceptive use, human papillo-
mavirus (HPV) type 18 infection and obesity and invasive
cervical adenocarcinoma and adenosquamous carci-
noma.9,10,12 Current knowledge regarding these factors,
however, still cannot entirely explain the recent increase in
these specific subtypes of invasive carcinomas of the cervix.
As reported from Sweden,5 the United States7 and
Australia,8 there is also an increasing trend in the incidence
of cervical adenocarcima in younger women, possibly due to
changes in sexual habits and increased transmission of HPV.
It is uncertain whether such an explanation can be applied
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to the increase that we observed among younger women in
Canada.

Screening for cervical cancer was introduced throughout
Canada in the late 1960s. Our results show that there were
large reductions in the incidence of cervical squamous cell
carcinoma in the population, especially in older women,
between 1970 and 1996. The observation that temporal
trends in adenocarcinoma and adenosquamous carcinoma
of the cervix appear to be in contrast to those of squamous
cell carcinoma may reflect the effects of screening practices
for cervical cancer in Canada. It could be that Pap 
smear screening is less efficient, or even of no benefit, for
adenocarcinomas and adenosquamous carcinomas of the
cervix7,11 or that the risk factors are more pertinent to
younger women,5,10,12 or both. We suggest that well-
designed epidemiological studies concerning the causes of
adenocarcinoma and adenosquamous carcinoma are war-
ranted, as is the development of newer and more sensitive
screening methods for these 2 particular forms of cervical
carcinoma. Furthermore, the changing patterns of histol-
ogy-specific cervical cancer incidence may emphasize the
importance of cancer surveillance according to histopatho-
logical subtype.
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Table 1: Age-adjusted incidence rates (per 100 000 women) and average annual percent change (AAPC) for 3
histopathological subtypes of cervical cancer in Canada,* 1970–1996

Squamous cell carcinoma Adenocarcinoma Adenosquamous carcinoma

Age-adjusted
rate

Age-adjusted
rate

Age-adjusted
rate

Age,
yr

1970–
1972

1994–
1996

AAPC†
(95% CI)

1970–
1972

1994–
1996

AAPC
(95% CI)

1970–
1972

1994–
1996

AAPC
(95% CI)

20–34 6.94 5.17 -1.08
(-1.57 to -0.59)

0.45 1.57 5.00
(3.61 to 6.39)

0.18 0.40 3.15
(0.72 to 5.58)

35–49 22.12 11.53 -2.81
(-3.16 to -2.46)

1.92 3.38 3.36
(2.46 to 4.26)

0.14 0.90 5.34
(3.38 to 7.30)

50–64 30.03 10.35 -4.61
(-5.00 to -4.22)

3.50 2.62 -1.19
(-2.21 to -0.17)

0.36 0.55 3.03
(0.74 to 5.32)

65–79 25.45 11.98 -3.28
(-3.75 to -2.81)

3.29 3.02 -0.27
(-1.49 to 0.87)

0.24 0.32 1.30
(-1.50 to 4.10)

All
ages 13.39 6.56

-2.27
(-2.47 to -2.07) 1.30 1.83

2.40
(1.89 to 2.91) 0.15 0.41

4.29
(3.17 to 5.41)

Note: CI = confidence interval.
*Only data for Ontario, Saskatchewan and BC were included.
†AAPCs were estimated by Poisson regression models.
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