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Summary: We have investigated the prevalence of, and risk factors for, cervical human
papillomavirus (HPV) infection in commercial sex workers (CSWs) and controls
attending the same sexual health clinics in Sydney. A self-administered ‘risk factor’
questionnaire was completed and a Pap smear and a specimen for HPV detection and
typing were taken. Results from the 288 CSWs and 266 controls were assessed by
univariate and multivariate analyses. No significant difference in the rates of cervical
HPV infection in CSWs (31.6%) and controls (24.4%) was found but HPV related
cytological abnormalities were more common on the CSWs (P <0.05). In both groups,
factors independently associated with HPV infection were the use of non-barrier
contraception, cytological abnormalities, age under 36 and the number of non-paying
sexual partners. A risk factor for CSWs only was sex-work in Japan. A detailed ‘work’
history from CSWs may be useful to identify unsafe practices or work in countries where
safer sex may be less acceptable.
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Introduction

Cervical cancer is the most important tumour-
related cause of death in women under 50 years
throughout the world and high-risk human
papillomavirus (HPV) genotypes are believed to
play a central role in the development of this
disease!?. All the HPV types that occur in the
genital tract are thought to be acquired predomi-
nantly through sexual intercourse and up to 50% of
sexually active young women will be infected at
some time. However, data regarding the sexual
transmissibility of genital HPV infection have
produced conflicting results. While some studies
have suggested a strong link with sexual activ-
ities— for example increased number of partners
and frequency of intercourse —some have identi-
fied only a moderate link, while others have found
no association whatsoever®>®. There are several
possible explanations for these differences —
including the use of viral detection techniques of
variable sensitivity and specificity, studies with
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insufficient data or inadequate sample sizes, and
failure to discriminate between infection with
different HPV types. The last point may be of
some significance, as it appears that ‘high-risk’
types with recognized oncogenic potential (such as
HPV 16, 18, 31 and 45) have a stronger link to
sexual activity than the ‘low-risk’ types rarely
implicated in tumorigenesis (such as HPV 6 and
11)10,

In some communities female commercial sex
workers (CSWs) are believed to play an important
role in the transmission of sexually transmitted
infections (STIs), including HPV. Unfortunately
there have only been a relatively small number of
published studies that investigated HPV infection
in CSWs!!2l. Some of these had only a small
number of participants!161720, most did not
include controls!1-182021 and some researchers
used inappropriate or insensitive virus detection
technology'”1%20, Many of the more recent studies
have concentrated on the links between HIV and
HPV13-1620.21 These investigations have produced
widely variant data, with the prevalence of cervical
HPV infection ranging from a high of 56% (in HIV-
positive CSWs in Honduras?!) — to a low of 14% (in
CSWs in Singapore!®). The two studies that

840



Tideman et al. HPV infection in commercial sex workers 841

included control groups produced conflicting
results. In Japan the prevalence of high-risk HPV
infection in 546 CSWs was 48%, compared with
only 6% in 233 gynaecology controls!8. On the other
hand, in the Cote d’Ivoire the prevalence of HPV
in CSWs versus women who had recently deliv-
ered was similar, with positivity rates of 38% and
35%, respectively!4. Whether these discrepancies
reflect genuine ethnic disparities in the sexual
behaviours and practices of CSWs and non-CSWs
in different geographic regions remains a matter
for conjecture.

Sydney has a large commercial sex industry that
can be divided into two sectors. The first is a well-
regulated sector working mostly out of legal
parlours (brothels) where most of the CSWs
originate from Australia, New Zealand or the
United Kingdom. The second sector consists
mainly of CSWs from Asia, many of whom are
illegal immigrants and are often working in
unlawful and/or poorly regulated brothels. A
previous study from this centre found that among
the first group consistent condom use with clients
is almost universal and STIs are uncommon. In the
second group condom use with clients is less and
STIs are more commonly identified?2.

In this report we present the results of a study
that examined a group of CSWs and non-CSW
control women attending two inner-city clinics in
Sydney. Our main objectives were to compare the
prevalence of both high-risk and low-risk HPV
cervical infection in the two groups; and to identify
any particular risk factors associated with an
increased likelihood of infection. To overcome the
problems associated with previous studies we used
sensitive methods for identifying HPV infection
and distinguishing between the individual HPV

types.

Methods
Study sites and participants

Ethical approval was obtained from the South-
Eastern Sydney Area Health Service Research
Ethics Committee. Recruitment took place at the
Sydney Sexual Health Centre (SSHC), a public
sexual health facility in central Sydney, and at the
Kirketon Road Centre (KRC), a primary health care
centre for at-risk youth, sex workers and injecting
drug users in nearby Kings Cross. All women
attending for routine cervical screening between
March 1995 and December 1998 were invited to
participate in the study (in order to avoid
including a disproportionate number of women
with high-grade cervical abnormalities, women
attending for colposcopic examinations were ex-
cluded). Women were classified as CSWs on the
basis of self-identification, while controls were
those who on direct questioning did not admit to
any past or current commercial sex work. Since

commercial sex work is legal in New South Wales,
and the majority of commercial sex workers who
attend SSHC and the Kirketon Road Centre do so
for the purposes of screening certificates required
by their place of work, self-identification as a CSW
or non-CSW was considered a reliable means of
discrimination.

Study procedure

After obtaining informed consent each participant
completed a self-administered questionnaire (avail-
able in English, Thai, Chinese and Indonesian) that
elicited information on demographic characteristics
(such as ethnicity and country of origin), as well as
risk factors for cervical HPV infection (such as
numbers of sexual partners, contraceptive practices
and smoking). During physical examination two
cervical specimens were collected, smeared onto
glass slides and fixed with alcohol: the first smear
was used for routine cytology, the second for HPV
detection. Investigations to identify other sexually
transmitted infections (STIs) were performed
according to routine clinic procedures.

In order to avoid contamination of the specimen
for HPV detection, a separate set of equipment was
stored in a closed container outside the clinical
rooms. The health care workers used gloves and
equipment (glass slides, cervix samplers, fixative
etc.) from the box for collecting and processing the
second sample. Mid-way through the study the
possibility of cross-contamination was investigated
by taking multiple samples with moistened swabs
from the inside of the container, the equipment
itself, and the examination room surfaces. These
specimens were analysed by polymerase chain
reaction (PCR) assays as described below for the
presence of either human cellular (f-globin) or
HPV DNA. Since no DNAs were amplified from
any of these samples, we concluded that there
was negligible likelihood of inadvertent cross-
contamination at the clinical sites.

Cervical cytology

Cytology was performed at an accredited commer-
cial diagnostic laboratory. The smears were stained
with the Papanicolaou stain and routinely reported
by a cytotechnologist according to the criteria
currently used in Australia. Diagnosis was only
attempted on smears with an adequate number of
cells. Abnormal smears were reviewed by a
pathologist unaware of the clinical or molecular
findings.

HPV detection and typing

Previously described stringent protocols were
routinely maintained to minimise contamination
of specimens during laboratory processing??. The
cells of the second smear were scraped into 110 uL.
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lysis buffer (50mM Tris-HCl pH 8.5, 1mM EDTA,
0.5% Tween 80, 100 ug/mL Proteinase K), digested
at 37°C for 2-3 hours, heated to 96°C for 10 minutes,
and the resultant lysates stored at —20°C. Five uL
aliquots were used in separate reactions to amplify
a segment of the HPV L1 region (using MY09/
MY011 consensus primers)?, and a 268bp se-
quence of the human f-globin gene using GH20
and PC04 primers as previously described?.
Positive controls comprised 2ng and 200pg of
nucleic acids extracted from HeLa and Caski cells;
and negative controls were lysis buffer and water.
Following amplification, 6 uL. of PCR products
were electrophoresed through 2% Nu-Sieve agar-
ose gels, stained with 1ug/mL ethidium bromide
and examined under UV transillumination for
expected amplicons of 460bp (for HPV) or 268bp
(for p-globin). Confirmation of results was
achieved by repeat testing of all extracts on at least
one occasion.

For typing of HPV DNA isolates, 50 uL PCR
products were purified by polyethylene glycol
precipitation then directly sequenced using Tag-
DyedeoxyTerminator Cycle Sequencing methodol-
ogy (Applied Biosystems). Comparison of resultant
sequences with those of HPV types deposited in
Genbank was carried out using Blast software:
confirmation of HPV type was made on the basis of
>90% homology with known HPV DNAs over a
minimum of 400 bases. Identified HPVs were
classed as ‘high-risk’ or ‘intermediate-low’ risk
types®>2¢ for the later analyses. Typing of some
HPVs was also achieved using the Roche Ampli-
cor™ system?” when the sequencing results were
inconclusive (<90% homology) due to the pre-
sence of two or more HPV types in the same
specimen. Briefly, multiplex PCR amplification of
HPV and f-globin was carried out using biotiny-
lated primers in 70uL reaction volumes. High
stringency reverse hybridization of PCR products
to 26 type-specific oligonucleotides immobilized as
discrete bands on nitrocellulose strips was then
performed. Biotin-labelled hybrid oligonucleotides
were identified by sequential incubations with
streptavidin-HRP and peroxidase substrate: the
presence of one or more specific types was
identified by comparing the location of bands
appearing on the nitrocellulose strip with those of
the template.

Compilation of data and statistical analyses

Questionnaire responses, cervical cytology results
and HPV results were entered onto a database.
Pearson’s x> was used for comparison of groups
and the SPSS computer programme was used to
perform univariate and multiple analyses of the
association between the presence of HPV and a
range of demographic, behavioural and morbidity
characteristics. Only P values <0.05 were consid-
ered significant.

Results

A total of 587 women were recruited, but 17 were
later excluded because of unsatisfactory cervical
sampling (no p-globin DNA detectable in the
smear), and a further 16 were excluded because
of missing or incomplete questionnaire and/or
cytological data. Of the 554 women included in the
final analysis 288 were CSWs (147 Asian and 141
local sex workers), and 266 were controls (65 Asian
and 201 local women). Four hundred and seven of
the recruits were from the SSHC and 147 from
KRC.

Concurrent STIs were very uncommon in both
the CSWs and the controls. Two control women
were found to have gonorrhoea, and seven cases of
Chlamydia trachomatis were identified (five in CSWs
and two in controls). Five CSWs had serological
evidence of previous syphilitic infection and one
was HIV-positive.

A comparison of the demographic and sexual
behaviour characteristics of the CSWs and controls
is presented in Table 1. The largest ethnic groups in
the CSWs were Thai and Australian women; while
the control women were more likely to have been
born in Australia, New Zealand or the UK. CSWs
were slightly older than the controls, but the age
distribution of the two groups was not significantly
different. CSWs were more likely to be smokers
and admitted to fewer non-paying partners in the
12 months prior to the study and in their lifetime
(P<0.001 for each).

Most CSWs reported consistent use of condoms
for vaginal sex with paying partners: 237 always
used condoms, 33 were inconsistent users and only
one never used condoms (eight did not have
vaginal sex). However, the use of condoms for
vaginal sex with non-paying partners was more
irregular. As shown in Table 1, only 28% of CSWs
always used condoms, compared with 20% of the
control women and over a quarter of the CSWs
never used condoms in these circumstances.

Genital warts, HPV detection and cervical
cytology

Data regarding past history or current presence of
genital warts, cervical HPV DNA detection rates,
and cervical cytology results are shown in Table 2.
Controls were more likely to have a history of
warts than commercial sex workers (34.5% vs
21.6%, P=0.003), and to have warts present at the
time of examination (8.7% vs 3.5%, P=0.003).
Cytology results indicated that the CSWs had a
higher rate of HPV-associated abnormalities than
the control women, with 45/284 (15.8%) vs 27 /266
(10.1%) showing cytological evidence of HPV
infection or mild to severe cervical dysplasia
(#2=3.915, P<0.05). Detection of cervical HPV
DNA was more frequent in the CSWs (31.6%)
compared with the controls (24.4%), but the
difference failed to reach significance (P=0.08).
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Table 1. Demographic and sexual behaviour characteristics of commercial sex workers vs control women

Controls Commercial sex P value
workers
Demographic variables
Country of birth n=266 n=288
Australia 133 50.0% 110 38.2%
New Zealand 10 3.8% 12 4.2%
United Kingdom 38 14.3% 8 2.8% <0.001
Thailand 23 8.6% 121 42.0%
Malaysia 5 1.9% 6 2.1%
China 20 7.5% 8 2.8%
Other 37 13.9% 23 8.0%
Age (3 missing) n=263 n=288
16-25 104 39.5% 122 42.4% 0.317
26-35 127 48.3% 122 42.4%
36+ 32 12.2% 44 15.3%
Behavioural variables
Number of cigarettes smoked (8 missing) n=264 n=282
Never smoked 118 44.7% 96 34.0%
Ceased 52 19.7% 30 10.6%
<10/day 38 14.4% 44 15.6% <0.001
10-20/day 31 11.7% 68 24.1%
>20/day 25 9.5% 44 15.6%
Condoms for vaginal sex with non-paying n=245 n=214
partners in last 12 months (18 missing)*
Always 48 19.6% 60 28.0%
Inconsistent 132 53.9% 94 43.9% <0.05
Never 65 26.5% 60 28.0%
Number of non-paying partners in the last n=256 n=254
year (44 missing)
Nil 14 5.5% 52 20.5%
One 116 45.3% 116 45.7% <0.001
Two 52 20.3% 29 11.4%
Three or more 74 28.9% 57 22.4%
Number of non-paying partners in a n=248 n=225
lifetime (81 missing)
Nil 1 0.4% 6 2.7%
One 17 6.9% 24 10.7%
Two 18 7.3% 28 12.4% 0.008
Three to nine 90 36.3% 85 37.8%
Ten or more 122 49.2% 82 36.4%
Condoms for contraception (10 missing) n=263 n=281
No 138 52.5% 194 69.0% <0.001
Yes 125 47.5% 87 31.0%

P value calculated using Pearson’s 7
*Excluding women who reported no vaginal sex

There was no evidence of an ethnic difference in
the detection rates of HPV among the CSWs: 45/
145 (31.0%) of the Asian and 45/141 (31.9%) of the
non-Asian sex workers had HPV-positive smears.

By means of either sequencing or reverse
hybridization the majority (121/156, 78%) of
HPV-positive smears were found to contain a
single HPV type. In 28 smears (18%) two or three
different HPV types were identified; and in 12
smears (8%) unidentifiable HPVs that had less than
90% homology with known types were present.
When the identified HPV types were allocated into
either the ‘high-risk’ or ‘low/intermediate-risk’
categories (Table 2) the percentage of infections
due to high-risk versus low-risk HPV types was

identical (38% and 53%, respectively) in both the
CSWs and the controls.

Variables associated with cervical HPV infection

In order to determine whether any risk factors
associated with cervical HPV DNA detection were
different in CSWs and controls, we compared
HPV-positive and -negative individuals in these
two groups. In CSWs, on univariate analysis
several factors were found to be statistically
significantly associated with HPV infection, includ-
ing age under 36; smoking for 5-10 years; using
oral contraception; having a private CSW arrange-
ment; and having worked as a CSW in Japan and
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Table 2. Presence of genital warts, cervical smear results and HPV detection: comparison of

commercial sex workers and control women

Variable Controls CSWs P value’
History of genital warts n=264 n=283
Yes 91 (34.5%) 61 (21.6%)
No 151 (57.2%) 195 (68.9%) 0.003
Unsure 22 (8.3%) 27 (9.5%)
Genital warts present on n=264 n=285
examination
Yes 23 (8.7%) 10 (3.5%)
No 182 (68.9%) 229 (80.4%) 0.003
Unsure 59 (22.3%) 46 (16.1%)
HPV detection (PCR) n=266 n=288
No 201 (75.6%) 197 (68.4%)
Yes 65 (24.4%) 91 (31.6%) 0.079
*Low-intermediate 35 (53.8%) 49 (53.8%)
oncogenic risk
**High oncogenic risk 25 (38.5%) 35 (38.5%)
***Unknown oncogenic 5 (7.7%) 7 (7.7%)
risk
Pap smear n=266 n=284
Normal 174 (65.4%) 171 (60.2%)
Inflammatory 45 (16.9%) 42 (14.8%)
HPV 16 (6.0%) 24 (8.5%) 0.396*
CIN I+ HPV 8 (3.0%) 14 (4.9%)
CIN II/ll +£ HPV 3 (1.1%) 7 (2.5%)
Other 20 (7.5%) 26 (9.2%)

P value calculated using Pearson’s Xz
P value for all the listed categories

*Low/intermediate-risk HPV types: 6, 11, 34, 42, 43, 44, 53, 54, 55, 61, 62, 66, 70, 72, MM4, MM7, MM8, MM9,

CP6108, CP8061, CP8304

**High-risk HPV types: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68
***Unknown risk: unidentified HPV types (less than 90% homology to known HPV sequences)

HPV DNA and HPV-related abnormalities de-
tected by cytology. On multivariate analysis the
only variables that remained significant were
having worked as a CSW in Japan (OR 2.9, 95%
CI 1.13-7.57); use of oral contraceptives (OR 3.3,
95% CI 1.77-6.15); and the presence of HPV-related
cervical smear abnormalities. The association
between HPV DNA detection and cytological
findings was strongest for the lower grade
abnormalities but remained convincing for the
most severe grades of dysplasia: HPV +lower
grade lesion (OR 28.4, 95% CI 8.58-93.85); CIN
I+HPV (OR 17.7, 95% CI 4.42-71.28); CIN II-
I+ HPV (OR 7.4, 95% CI 1.48-37.37). Factors that
were found to have no significant association with
HPV infection included: STIs in the last 12 months;
having worked as a CSW in Thailand, Malaysia,
Singapore, Hong Kong, Europe or the USA;
commercial sex work in a brothel, escort agency
or on the street; duration of sex work and number
of clients per shift.

As there was no significant difference in the
prevalence of cervical HPV DNA between CSWs
and controls the data were combined. On uni-
variate analysis a number of variables were found
to be significantly associated with the presence of
HPV. These included use of the contraceptive

sponge or oral contraceptives, failure to use
condoms, having an abnormal cervical smear and
age under 36. Paradoxically, women with fewer
non-paying partners were at increased risk of HPV
infection. When this variable was removed from
the logistic regression model it had a minimal effect
on the Odds Ratios of the other variables. As
shown in Table 3, the variables for which an
association persisted on multivariate analysis were:
use of oral contraceptives, having an abnormal
cervical smear, age under 36, and the number of
non-paying sexual partners (those with less than
three partners were significantly less likely to be
HPV-positive).

We then looked at the risks associated with the
detection of high-risk HPV types. On univariate
analysis several factors were identified, including
having an abnormal smear, smoking, being a CSW,
HPV detected on previous smears, use of oral
contraception and use of the contraceptive sponge.
Having one non-paying partner in the last three
months compared with none, or being 36 years old
or over, were associated with a decreased risk. On
multivariate analysis, factors independently asso-
ciated with high-risk HPV infection were having an
abnormal smear (CIN I OR 10.2, 95% CI 4.05-25.55,
CIN II/III OR 10.9, 95% CI 2.85-41.29), use of oral
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Table 3. Comparison of women (CSWs and controls) who were HPV-positive or HPV-negative

Variable

Crude OR* (95%
confidence interval)

Adjusted’ OR¥ (95%
confidence interval)

Percentage of participants

HPV DNA positive

Sex workers*

72=3.44, P=0.0636

72=0.19, P=0.6646

(n=549)

No Reference group 1 64/263 (24.3%)

Yes 1.4 (0.98-2.08) 1.1 (0.68-1.81) 90/286 (31.5%)
Age 13=7.52, P=0.023 17=4.62, P=0.0994 (nh=546)

16-25 Reference group 1 72/224 (32.1%)

26-35 0.8 (0.55-1.22) 1.0 (0.63-1.65) 69/246 (28.0%)

36 or greater
Number of non-paying partners lifetime*
Nil

0.4 (0.20-0.78)
72=7.87, P=0.096

0.4 (0.17-0.97)
72=9.60, P=0.0477

12/76 (15.8%)
(n=469)

One 1.1 (0.21-5.32) 0.7 (0.29-1.92) 3/7 (42.9%)
Two 0.9 (0.39-2.15) 0.8 (0.13-4.83) 16/41 (39.0%)
Three-Nine Reference group 1 19/46 (41.3%)

Ten or more

Pap smear result
Normal
Inflammatory
HPV +lower grade lesion

0.5 (0.25-0.96)

0.5 (0.26-0.98)
12=57.87, P<0.001
Reference group

2.3 (1.39-3.85)

5.7 (2.86-11.39)

0.4 (0.18-0.82)

0.4 (0.18-0.80)
72=48.46, P=0.0001
1

2.5 (1.40-4.45)

6.3 (2.88-14.00)

44/173 (25.4%)
53/202 (26.2%)
(n=545)
69/343 (20.1%)
32/87 (36.8%)
23/39 (59.0%)

CIN 1+ HPV 7.9 (3.09-20.43) 10.4 (3.68-29.12) 14/21 (66.7%)
CIN 1I/Ill + HPV 9.2 (2.33-36.76) 14.4 (3.47-59.85) 7/10 (70.00%)
Other 1.0 (0.46-2.16) 1.2 (0.50-3.02) 9/45 (20.00%)

Cytological features of HPV present
No

12=43.59, P<0.001
Reference group

72=0.01, P=0.9676
1

(n=545)
111/475 (23.4%)

Yes 5.2 (3.09-8.84) 1.0 (0.20-5.46) 43/71 (61.4%)
Oral contraceptive use 71£=9.49, P=0.002 1£=13.22, P=0.0003 (n=540)

No Reference group 1 68/191 (35.6%)

Yes 1.8 (1.24-2.69) 2.3 (1.48-3.68) 81/349 (23.2%)

Condoms only for contraception
No

1#=9.14, P=0.002
Reference group

72=0.02, P=0.8945
1

(n=539)
106/328 (32.3%)

Yes 1.9 (1.24-2.80) 1.0 (0.58-1.82) 43/211 (20.4%)
Sponge contraceptive use 1£=6.93, P=0.014 1#=3.77, P=0.0521 (n=539)

No Reference group 1 129/494 (26.1%)

Yes 0.4 (0.24-0.82) 0.5 (0.22-1.01) 20/45 (44.4%)

*Included in logistic regression due to clinical importance
"Adjusted for all the variables listed
*OR— Odds Ratio, OR reported to 1 decimal place, Cl reported to 2 decimal places

contraception (OR 1.8, 95% CI 1.11-2.81), use of the
contraceptive sponge (OR 2.6, 95% CI 1.30-5.16)
and having one as opposed to no non-paying

sexual partners in the last three months (OR 0.5,
95% CI 0.28-0.89).

Discussion

This study has shown that in women attending
sexual health services in inner Sydney the pre-
valence of cervical HPV infection is similar in
CSWs and in women not involved in the sex
industry. Initially we considered that the lack of
difference in HPV prevalence between CSWs and
controls could have simply been due to the
recruitment of control women who had a larger
number of sexual partners than women in the
general Sydney community. Almost half the
controls in this survey had more than 10 sexual
partners in their lifetime and 85% had more than
three. In comparison, a concurrent survey carried
out on women attending a Family Planning Clinic

in suburban Sydney for routine Pap smears
identified HPV infection using identical DNA
technology in only 8.9% of 412 subjects. These
women admitted to far fewer sexual partners than
the controls attending the SSHC/KRC clinics, with
only 26% stating they had more than three, and
12% more than 10, lifetime sexual partners
(unpublished data). Since exposure to increasing
numbers of different partners may increase the
likelihood of transmission of genital HPVs, selec-
tion of a less sexually active control group may
have produced very different results.

It was surprising that our analyses indicated that
there was an increased risk for detection of all HPV
types for those women who had one or two non-
paying partners compared with those who had
three or more partners. A similar discrepancy was
also seen in relation to high-risk HPV infections.
This anomaly may be related to the sexual
behaviour of the non-paying partners®?%, or
perhaps to the fact that those women who have
multiple partners are more likely to use condoms.
Unfortunately our data were not sufficiently
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detailed to address this issue. Overall, our findings
regarding the numbers of partners are in contrast
to the majority of previous studies that have shown
that the greater the number of lifetime sexual
partners the greater the chance of having HPV
infection3-5810.2830,3436 However, these studies are
difficult to compare as several different methods of
assessing the number of sexual partners were used.
In addition, as the CSWs would have been in
contact with a large number of clients, our findings
on this issue are only applicable to the control
women.

When the data from CSWs and controls were
combined the factors found to be independently
associated with HPV infection were having a low
number of non-paying sexual partners, using the
oral contraception pill or the sponge, being 36 years
old or less, and having an abnormal pap smear. An
additional variable independently associated with
HPV infection in CSWs only was having worked as
a CSW in Japan. The findings in relation to age, oral
contraception, the contraceptive sponge, and ab-
normal cervical cytology are expected and in
keeping with previous studies3#102527.28 However,
the observation that HPV infection was indepen-
dently associated with commercial sex work in
Japan was not anticipated but could relate to
specific work practices in that country. A recent
study from Japan using Hybrid Capture assay
showed that high-risk HPV infection was present
in 48.4% of 546 CSWs compared with 6% of 233
gynaecology controls (P <0.01), and low-risk HPV
infection in 13.7% of CSWs and 2.6% of controls
(P<0.01)!8. These findings, coupled with high
detection rates for Chlamydia (13%) and gonorrhoea
(4.1%), suggest that unsafe sex practices among
CSWs in Japan may be more common than in some
other countries. A study of commercial sex work in
Japan conducted in the late 1990s suggested that
‘work establishments” may limit condom use and
that clients would pay more for non-condom sex?’.
Further studies will be needed to establish the
differences between commercial sex work in Japan
and other Asian countries.

Our study assessed condom use in several ways,
for contraception, as a barrier against STIs in non-
paying partners and as a barrier against STIs by
CSWs for vaginal and anal sex. However, the only
significant finding related to condoms was ‘con-
dom use for contraception’, that was shown —on
univariate analysis only—to reduce the risk of
acquiring cervical HPV. The most likely explana-
tion is that women who rely on condoms for
contraception may use condoms more consistently
than those who use them to prevent STIs for
commercial and non-commercial sex. This partial
protection is in keeping with a previous study
that demonstrated that consistent condom use
reduced the risk of acquiring genital warts3C.

The reported prevalence of HPV in CSWs varies
considerably around the world!'2l. Some of this
variation may reflect the prevalence of HIV in the

community and several studies have demon-
strated that HIV-infected CSWs are more likely
to have persistent cervical HPV infection, particu-
larly with high-risk types, than those without HIV
infection®®. In a recent Sydney survey HIV
infection in CSWs was found to be uncommon3*
and only one of the women included in this study
was known to be HIV-positive. This may partly
explain the relatively low rate of HPV infection
identified in our cohort.

The strengths of this study are in the large
numbers of CSWs we were able to recruit from two
separate sites and including two different groups
of CSWs, the detailed HPV sequencing we were
able to perform and the detailed sexual behaviour
we were able to elicit. The main weakness of the
study was the lack of follow-up to further elucidate
the natural history of HPV in this group of women.
Moreover, long-term follow-up would have al-
lowed us to determine whether HPV carriage with
high-risk types was persistent.

Strategies for reducing HPV in women attending
sexual health services need to be developed.
Firstly, despite the ambiguous findings of this
study condom use should be encouraged. This may
be particularly important in women who are using
oral contraception and are at increased risk for
HPV infection. Secondly, in CSWs, taking a
detailed ‘work’ history may be useful to identify
unsafe practices and work in other countries where
safer sex may be less acceptable. Finally, all
sexually active women should be encouraged to
have regular cervical cytology.
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