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Rebeca Font,2 Elena Ordoñez,1 and Silvia de Sanjosé2
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The concordance of the prevalence of human papillomavirus (HPV) DNA in 188 sex workers in five different
locations was investigated. HPV was found in 43.6% of the women, and its prevalence at genital sites was
similar. Prevalence was highest among women aged 20 years or younger but declined thereafter in specimens
from all anogenital sites.

The risk of acquiring anogenital human papillomavirus
(HPV) infection is associated mainly with early sexual experi-
ence, number of lifetime sexual partners, and sexual contact
with highly promiscuous partners (3, 10, 16).

Persistent infection with HPV has been identified as the
most important cause of cervical cancer (2, 15, 25). HPV,
particularly the high-risk type 16 HPV, has also been impli-
cated in the development of other genital cancers, in particu-
lar, cancers of the vagina, vulva, penis, and anus, as well as in
the development of neoplastic lesions of the oral cavity (21,
22).

However, the prevalence of HPV infection in these locations
from the same subject has not yet been reported. We analyzed
samples collected from these five sites in a high-risk popula-
tion.

One hundred eighty-eight women who practiced prostitution
and attended a dermatology and sexually transmitted disease
clinic in Oviedo (Spain) for regular checkups were enrolled in
this study. Personal interviews were carried out, and medical
histories were recorded.

After informed consent was obtained, all women had a gy-
necologic examination where cellular exfoliates from the cer-
vix, vagina, and vulva and anal mucus were collected.

HPV detection and genotyping were performed with an in-
house PCR as previously described (4, 6, 19). One cervical
sample and 21 anal samples were not suitable for the study
because of repeated �-globin PCR failure. One hundred sixty-
six women had samples suitable for HPV testing at all five sites.
HPV DNA was detected in at least one location in 72 (43.3%)
women, 65 (39.1%) of which were positive in one or more
anogenital locations.

HPV DNA prevalence was 27.8% in cervical cells, 26.1% in
vaginal specimens, 22.9% in vulval specimens, 15% in anal
specimens, and 7.9% in oral mucosae (Table 1). HPV 16 was
the most frequent type found at anogenital sites, followed by

HPV 18; HPV 6 was the most frequent type in oral cells
(33.3%). Almost all women with detectable HPV in cervical
cells were also HPV positive in their vaginas (94.2%) (Table 2).
The kappa statistic for HPV agreement between prevalences in
the cervix and the other locations was 0.932 for vaginal spec-
imens (P � 0.0001), 0.508 for vulval specimens (P � 0.0001),
0.41 for anal specimens (P � 0.001), and 0.72 for oral mucus
specimens (P � 0.191).

HPV prevalence was higher in 20-year-old or younger
women than in women over 20 years old and decreased with
age for anogenital sites tested. HPV detection in buccal cells
was not age related (Fig. 1).

Cervical abnormalities (categorized as cervical intraepithe-
lial neoplasm grade I [CIN I] abnormalities) were identified in
10 women (5.3% of study subjects). In these cases, HPV DNA
was detected in 70% of cervical and 60% of vagina or vulva cell
samples (Table 3).

The overall HPV DNA prevalence at the gynecological sites
of 39.4% was quite similar to the prevalence reported for other
populations of similar age and sexual behavior. A previous
study in Denmark (17) reported a similar HPV prevalence
(47%) among prostitutes, representing an almost threefold-
increased prevalence compared to that in the general popula-
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FIG. 1. HPV DNA detection by age group in cervical, vaginal,
vulval, anal, and oral mucosal cells.
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tion of that country. In our study, HPV prevalence among sex
workers was 10-fold higher than that observed in an age-
matched sample of the general population (24). These differ-
ences are consistent with the low HPV infection rate in the
general population of Spain (9).

Age-related profiles of HPV prevalence were remarkably
similar for all genital sites and were not modified when the
number of years the subject worked as a prostitute was taken
into account, as has also been shown for other populations
where only cervical samples were analyzed (3, 18). It has been
suggested that the decreasing number of sexual partners with
age may explain the age-related pattern of HPV prevalence.
However, even among highly promiscuous women, there is a
marked decline of HPV prevalence with an increase in age,
which may be due to a constant systemic production of HPV
antibodies contributing to the local response against new HPV
infections. Our data are in agreement with the reduced risk
of subsequent HPV infections observed in a follow-up study
(13, 14).

Over 80% of HPV infections detected were of high-risk
types in at least one of the genital sites explored, while a
predominance of low-risk HPV types was observed in oral
cavities, suggesting different affinities of HPV types for gen-
ital sites and oral mucosae. It is unlikely that this difference
between HPV types in oral and genital sites can be ex-

plained by the untyped samples in our study. In a previous
work it was shown that the majority of HPVs were high-risk
types (8).

Levels of detection and genotype distributions of HPV DNA
were almost identical for cervical and vaginal samples (94%),
which further confirms the results of previous studies suggest-
ing that vaginal collection can be used as an alternative to
cervical sampling (11, 23).

The rate of HPV DNA detection was slightly lower in vulva
cells, but it was still identified in 6 out of 10 women with CIN
I cervical lesions. HPV is particularly involved in those tumors
of the vulva that develop in women younger than 65 years (1,
5). Cancer of the vulva has been reported to appear at an early
age in human immunodeficiency virus-infected patients (12).
We did not perform morphological diagnosis of the exfoliated
cells of the vulva, but the high prevalence of high-risk HPV
types in this population suggests the adequacy of HPV detec-
tion in highly promiscuous women.

We identified anal HPV infection in 15% of sex workers,
72% of which had high-risk HPV types and 76% of which also
had a type-specific HPV infection of the cervix. We have not
been able to identify whether HPV infection in anal muco-
sae was related to different sexual practices. Previous studies
have shown that anal infection may also occur in women
without direct sexual transmission, especially if they have a
concomitant infection at another close location (20, 26).
Preneoplastic anal lesions have been reported to occur
among women coinfected with HPV and human immuno-
deficiency virus (7).

We identified among highly promiscuous women a high
prevalence of high-risk HPV types in all anogenital areas ex-
plored. The age-associated pattern of the infection in highly
exposed women suggests an acquired immune response to
HPV.

TABLE 1. Distribution of HPV type among oral and anogenital specimens of sex workersa

Location (no. of
samples tested)

No. of subjects positive for indicated HPV (% of no. of subjects positive for any HPV) No. (%) of subjects with
multiple infectionsAny HPV HPV 16 HPV 18 HPV 31 HPV 33 HPV 39 HPV 11 HPV 6 HPV X

Cervix (187) 52 (27.8) 19 (36.5) 7 (13.4) 7 (3.4) 2 (3.8) 6 (11.5) 4 (7.7) 3 (5.7) 17 (32.7) 10 (19.0)
Vagina (188) 49 (26.1) 19 (38.5) 7 (14.2) 6 (12.2) 2 (4.0) 6 (12.2) 4 (8.1) 2 (4.0) 15 (31.0) 9 (18.0)
Vulva (188) 43 (22.9) 11 (25.5) 9 (20.9) 5 (11.6) 2 (4.6) 4 (9.3) 4 (9.3) 4 (9.3) 15 (35.0) 4 (9.0)
Anus (167) 25 (15.0) 8 (32.0) 4 (16.0) 1 (4.0) 2 (8.0) 2 (8.0) 2 (8.0) 8 (8.0) 1 (4.0) 2 (8.0)
Oral cavity (188) 15 (7.9) 4 (26.0) 1 (6.6) 5 (33.0) 5 (33.0) 1 (7.0)

a Subjects with multiple infections are included in each specific-type column as well as in the multiple-infection column. HPV X subjects are subjects whose samples
were HPV positive but whose HPV type could not be detected by our probe set.

TABLE 2. Concordance of type-specific detection of HPV DNA in
specimens from the cervix and all other sites tested

among sex workers in Spain

HPV
type(s)

% of sex workers whose specimens were HPV DNA
positive at the indicated sites

Cervix and
vaginaa

Cervix, vagina,
and vulvaa

Cervix, vagina,
vulva, and anusb

Cervix and
oral cavitya

Any 94.2 57.6 40.4 12.7
HPV 6 66.6 66.6 66.6
HPV 11 50.0 25.0 50.0
HPV 16 100 52.6 43.7 5.0
HPV 18 100 100 66.7
HPV 31 85.7 57.1
HPV 33 50.0 50.0 50.0
HPV 39 100 50.0 16.6
Multiple 90 70.0 20.0

a The concordance of HPV DNA detection among specimens from the cervix,
vulva, vagina, and oral mucosa was analyzed for 187 women.

b The concordance of HPV DNA detection between specimens from the cervix
and anus was analyzed for 167 women.

TABLE 3. HPV DNA detection and cervical cytology
diagnosis among sex workers

Cervical
cytology

Total no.
of subjects

No. (%) of subjects positive for
HPV at indicated site

Cervix Vagina Vulva

Normal 97 25 (25.7) 24 (24.7) 23 (23.7)
Inflammatory 80 20 (25.0) 19 (23.7) 14 (17.5)
CIN I 10 7 (70.0) 6 (60.0) 6 (60.0)
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Further evaluations of larger groups are needed in order to
assess the usefulness of anogenital cancer screening in these
high-risk populations.
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