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Infection with carcinogenic types of human papillo-
mavirus (HPV) is necessary for the development of
cervical intraepithelial neoplasia (CIN).1,2 The develop-

ment of high-grade CIN and progression to cancer are as-
sociated with persistent infection with carcinogenic HPV.3,4

Because older women are at increased risk for invasive cer-
vical carcinoma, investigation into the prevalence of infec-
tion with carcinogenic HPV and associations with cervical
cytologic abnormalities in this group will help to clarify the
role of HPV in the development of cervical cancer.

Two peaks in the prevalence of infection with carcino-
genic HPV have been identified among Costa Rican wo-
men: one among women aged less than 25 years and one
among women over the age of 59 years.5 From May 1998
to January 1999, we conducted a population-based survey
of women aged 15–49 years in the province of Ontario,
from which we reported a peak prevalence among women
aged 20–24 years and a significantly higher prevalence
among women aged 45–49 years compared with women
aged 40–44 years.6 To explore the upward trend, we ex-
tended our investigation of prevalence and risk factors to
women aged 50 years and more, using the same methodol-
ogy as in our earlier survey.

Fifteen of the family practices that participated in our
earlier survey also participated in the survey of older
women, conducted from September 1999 to May 2000.
Women visiting their family physician for annual cytologic
screening were recruited according to 2:3 random sam-
pling, later amended to 1:1 to attain the required numbers
in a timely manner. The recruited women provided writ-
ten, informed consent and completed a questionnaire con-
cerning risk factors. Extension of the survey to older wo-
men was approved by the St. Joseph’s Healthcare Research
Ethics Board, Hamilton, Ont.

The clinical procedure, specimen transport and labora-
tory analyses by the hybrid capture II (HCII) assay and
polymerase chain reaction (PCR) have been described pre-
viously.6 HCII detects the presence of one or more of a
group of 13 carcinogenic types of HPV (16, 18, 31, 33, 35,

39, 45, 51, 52, 56, 58, 59 and 68); PCR with genotyping de-
tects any of the same 13 carcinogenic genotypes as well as 4
noncarcinogenic types (6, 11, 42 and 53) (data not provided
here). Specimens were excluded from the analysis of PCR
results if they remained β-globin-negative after dilution to
reduce the effect of inhibitors and to control for the pres-
ence of tissue DNA.

Samples were obtained from 156 of the 167 women eligi-
ble for the study (refusal rate 6.6%); 56 were aged 50–54
years, 47 were aged 55–59 years and 53 were aged 60 years
or more. Two specimens were inadequate for PCR testing,
because they did not contain intact DNA. Carcinogenic
HPV was detected by the HCII assay in 8.3% (13/156) of
the women and by PCR in 3.2% (5/154); 9.6% (15/156) of
the women were HPV-positive by either test. The preva-
lence rates in this group of women and in the younger
women surveyed previously are shown by age group in
Fig. 1. We calculated a moving average across the age groups
(k – 3) to smooth the fluctuations in data and to show the
prevalence rates more clearly, while maintaining consistency
with the presentation of data from the earlier survey.

We performed univariate logistic regression analyses for
factors associated with the presence of carcinogenic HPV as
detected by the HCII assay using the putative risk factors
tested previously in younger women, namely, cervical cyto-
logic results (negative, atypical squamous cells of un-
determined significance [ASCUS], low-grade squamous
intraepithelial lesions [LSIL] or high-grade squamous in-
traepithelial lesions [HSIL]), previous abnormal cytologic re-
sults, treatment for CIN, geographic region, marital status,
lifetime number of sexual partners, number of sexual part-
ners in the past year, age at first intercourse, parity, current
smoking status and current use of oral contraceptives. The
number of women using oral contraceptives in this older
group was very low (4), and none of the women reported
having more than 1 sexual partner in the past year.

Age below the median at first intercourse (20 years) was
significantly associated with the presence of carcinogenic
HPV as detected by the HCII assay (odds ratio [OR] 4.4,
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95% confidence interval [CI] 1.2–16.7; p = 0.03). Women
who did not appear to have a stable sexual partnership
(those who were single, separated or divorced) were signifi-
cantly more likely to be HPV-positive than women who
were cohabiting (OR 6.7, 95% CI 1.9–23.6; p = 0.003).
Multivariate logistic regression analyses performed with
age at first intercourse and marital status revealed that both
age less than 20 years at first intercourse and apparent ab-
sence of a stable sexual partnership remained statistically
significant (OR 5.4, 95% CI 1.3–22.6, and OR 8.1, 95% CI
2.0–31.9, respectively).

The high prevalence of HPV among the women aged
60 years or more is consistent with the second peak after
the age of 59 years among Costa Rican women.5 We have
previously suggested that, after infection, HPV may be-
come latent and then be reactivated in some women as they
age and immune surveillance decreases.6

Our finding of an association between young age at first
intercourse and the presence of carcinogenic HPV is also
consistent with findings in other studies.7,8 The other factors
that we examined were consistent with those investigated in
women aged 15–49 years but may have limited meaning for
older women, because sexual behaviour changes over a life-
time, and infection might have been acquired much earlier
in connection with different behaviours.

Because persistent HPV infection is associated with in-
creased risk of CIN and lesion progression,3,7,8 and because
carcinogenic HPV was relatively common in these older
women, longitudinal studies of Canadian women across age

groups would help to clarify the natural history of HPV in-
fection and the pathogenesis of invasive cervical carcinoma.
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Fig. 1: Age-specific prevalence rates of infection with human papillomavirus (HPV) as
detected by the hybrid capture II (HCII) assay (a test for carcinogenic types of HPV) and
the polymerase chain reaction with probing for carcinogenic types of HPV (PCR-ONC).
The data are for 824 women aged 15–49 years, for whom the results were reported pre-
viously (phase 1),6 and 154 women aged 50 years and more for whom the results of
both tests were available (phase 2).
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