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AbsTrACT
Objective in mid-2017, the Victorian government 
funded a free time-limited human papillomavirus (HPV) 
vaccination catch-up programme for gay and bisexual 
men who have sex with men (MSM) aged up to 26 years 
through sexual health clinics or other immunisation 
centres. We aimed to examine the uptake of the HPV 
vaccine among young MSM attending the Melbourne 
Sexual Health centre (MSHc).
Methods MSM aged ≤26 attending MSHc between 
27 april 2017 and 31 December 2017 were included in 
the analysis. HPV vaccine uptake was calculated based 
on the first consultation of each patient during the 
period. Multivariable logistic regression was performed 
to examine the association between vaccine uptake and 
patient factors.
results there were 2108 MSM aged ≤26 who 
attended MSHc over the study period, with 7.6% 
(n=161) reporting previous HPV vaccination. Of the 
1947 eligible men, 1134 (58.2%, 95% ci 56.0% to 
60.4%) were offered the vaccine by the clinicians, and 
830 men received it on the day. the vaccine coverage 
among all eligible MSM was 42.6% (95% ci 40.4% 
to 44.9%; 830 of 1947) and among MSM who were 
offered the vaccine by the clinicians was 73.2% (95% 
ci 70.5% to 75.8%; 830 of 1134). Men with a history 
of genital warts (adjusted Or (aOr)=3.11, 95%ci 1.39 
to 6.99) and those who had >4male partners in the 
last 12 months (aOr=1.38, 95% ci 1.04 to 1.85) were 
more likely to receive the HPV vaccine on the day. 304 
men declined the vaccine; most men did not specify the 
reason (31.3%, n=95), while 27.3% (n=83) needed time 
to think.
Conclusion although vaccine uptake was 73.2% 
among those offered, the actual coverage of those 
eligible remained unsatisfactory (42.6%) in a sexual 
health clinic. this highlights a clinic-based targeted 
MSM programme may not reach sufficiently high vaccine 
coverage to provide MSM with the same vaccine benefits 
as heterosexuals.

InTrOduCTIOn
Human papillomavirus (HPV) is one of the most 
common sexually transmitted infections (STIs) 
worldwide.1 In 2007, Australia introduced a 

school-based HPV vaccination programme for 
girls aged 12–13 years and a catch-up programme 
which ran for 2 years and vaccinated females up 
to the age of 26 years. This female-only vaccina-
tion has reduced genital warts by at least 69%2 and 
the oncogenic vaccine-preventable HPV genotypes 
(16/18) by 87%.3 Several studies have demonstrated 
that unvaccinated heterosexual males also received 
substantial herd protection from the female-only 
vaccination programmes.4–7 However, gay and 
bisexual men who have sex with men (MSM) are 
unlikely to receive benefit from the female-only 
vaccination programme.6

MSM are likely to eventually be protected because 
in 2013 the Australian school-based HPV vacci-
nation programme was expanded to include boys 
aged 12–13 years, followed by a 2-year catch-up 
programme for boys aged up to 15 years.8 The 
burden of HPV infection is high among MSM, with 
the incidence of anal cancer among MSM being 
similar to the incidence of cervical cancer before 
screening was in place.9 Therefore, it is impor-
tant, in addition to the school-based programme 
for boys, to consider vaccinating younger MSM 
to reduce the burden of HPV infection and future 
risk of anal cancer. Indeed vaccinating MSM with 
a catch-up programme in addition to the school-
based programme for boys is likely to have signifi-
cant benefits and to be cost-effective.10

In April 2017, the Victorian Government funded a 
time-limited catch-up HPV vaccination programme 
for MSM across the state of Victoria, Australia. All 
MSM in Victoria and aged up to 26 years are eligible 
to receive a three-dose course of quadrivalent HPV 
vaccine free of charge at sexual health clinics and 
through other immunisation providers until 31 
December 2018. To date, in Australia, the quadriva-
lent HPV vaccine is only registered for use in males 
aged between 9 and 26 years old.11 In January 
2018, the Victorian Government has also launched 
two other vaccination programmes for MSM (hepa-
titis A vaccine and meningococcal ACWY vaccine). 
A state-based vaccination campaign was launched 
in January 2018 in Victoria and aimed to increase 
the uptake of the three vaccines in MSM living in 
Victoria together with the ongoing free hepatitis B 
vaccination programme. The HPV vaccine coverage 
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Figure 1 Flow chart of data selection for the final analysis. HPV, human papillomavirus.

in boys that is required to provide MSM with the same benefits 
as heterosexuals is not known but has been estimated to be of the 
order of 70%.10 The primary aim of this study was to examine 
the HPV vaccination uptake among MSM aged 26 or under at a 
sexual health clinic setting from the catch-up programme. The 
secondary aim was to explore the predictors of the HPV vaccine 
uptake among young MSM.

MeThOds
This was a retrospective cohort study of MSM aged 16–26 
years attending the Melbourne Sexual Health Centre (MSHC) 
between 27 April and 30 December 2017. MSHC is the largest 
public health service in the state of Victoria, Australia. The clinic 
provides about 50 000 consultations per year; 37% of these 
patients are MSM.12 On arrival to MSHC, all patients are asked 
to complete a computer-assisted self-interview (CASI), which 
collects demographic characteristics (eg, age and country of 
origin), sexual history (eg, sex work, number of partners and 
condom use in the last 12 months, history of genital warts, and 
use of pre-exposure prophylaxis (PrEP) for HIV) and HPV vacci-
nation status.

On 27 April, MSHC started to provide free HPV vaccine to 
eligible MSM as part of the time-limited catch-up programme. 
Men who were 26 or under and had self-reported as having sex 
with another man in the last 12 months attending MSHC during 
the study period were eligible to receive the HPV vaccine for 
free. Men who self-reported having been vaccinated against HPV 
were not eligible and excluded from the analysis. To remove the 
bias of multiple visits among patients during the study period 
and to ensure a consistent measure, we only included the first 
consult of the patients in the study period in the final analysis. 
Sensitivity analysis was performed among patients who did not 
receive the vaccine at the first consult but had subsequently 
received vaccine within 3 months from initial visit and this was 
expanded to include patients seen until 31 March 2018; hence, 
each individual had 3 months of follow-up.

Patients were seen by clinicians including sexual health 
physicians, sexual health nurses and general practitioners with 
considerable experience in sexual health. There was no formal 

training for clinicians on offering the HPV vaccine; however, 
all clinicians have considerable experience in offering other 
vaccines (eg, hepatitis A and B vaccines) to MSM attending 
MSHC before the launch of this HPV catch-up programme for 
MSM. Regular education sessions on the benefit of HPV vaccine 
were provided to clinicians via internal communication such as 
seminar presentations.

Clinicians offered the HPV vaccine to the patients based on 
the eligibility criteria and vaccination status. The self-reported 
HPV vaccination status is available on an electronic Clinic 
Practice Management System (CPMS) for clinicians, and a text 
reminder automatically appears at the top of the consultation 
page in the medical record of all eligible MSM. Administration 
of HPV vaccine for each patient was recorded on the CPMS. 
A retrospective chart review of each patient’s first consult 
was performed to collect information on vaccine offering and 
reasons of patients who declined to receive the vaccine. A patient 
was deemed to have been ‘offered’ the vaccine if there was text 
clearly describing this in the electronic health record.

Univariable logistic regression model was performed to 
examine the association between the HPV vaccine uptake and 
patients’ demographic characteristics and sexual practices, and 
this analysis was restricted to patients who were offered the 
vaccine documented on the CPMS. Continuous variables such 
as the number of male partners in the last 12 months were 
stratified at the median. Previous studies found that the HPV 
vaccine uptake in females was associated with history of sexual 
behaviours (ie, history of genital warts, number of partners and 
condom use), demographic characteristics (country of birth) 
and sexual orientation,13 14 and these factors were considered 
as independent variables in the present analysis. Age was cate-
gorised in ‘16–19 years’ and ‘20–26 years’ based on the fact 
that the majority of males aged 16–19 years would have been 
eligible for the school-based programme for boys launched in 
2013 (ie, they had to be at school in Australia since 2013) and 
males aged 20–26 years would have not been eligible to receive 
the free vaccine from the school-based programme. Men were 
categorised as ‘homosexual’ if they reported having sex with 
men only and as ‘bisexual’ if they reported having sex with men 
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Figure 2 Proportion of MSM aged 16–20 years who (A) were offered 
the HPV vaccine by the clinician; (B) agreed declined to receive the HPV 
vaccine among those who were offered the vaccine; and (C) received 
the HPV vaccine among all eligible MSM attending the Melbourne 
Sexual Health Centre, stratified by month, from April to December 2017. 
HPV, human papillomavirus; MSM, men who have sex with men.

and women in the last 12 months. Variables with a p>0.10 in 
the univariable analysis were included in the multivariable anal-
ysis.15 The Hosmer-Lemeshow test was used to determine the 
goodness of fit of the logistic regression model.

resulTs
demographic characteristics
There were 2108 MSM aged 16–26 years attending MSHC 
during the study period; 161 (7.6%) had self-reported being 
previously vaccinated against HPV and were excluded (figure 1). 
Of the 134 MSM aged 16–19 years, 101 MSM would have been 
eligible for school-based and catch-up programme and only 27 
(26.7%) MSM self-reported they had been vaccinated against 
HPV at school. Of the remaining 1947 men who were eligible 
for the vaccine, the median age was 24 years, 889 (45.7%) were 
born outside Australia and 68 (3.5%) were HIV-positive.

hPV vaccine coverage among MsM at a sexual health clinic 
setting
Only 58.2% (95% CI 56.0% to 60.4%; 1134 of 1947) of men 
were offered the vaccine by the clinicians, and this proportion 
increased from 25% in April to 79% in December (ptrend<0.001) 
(figure 2A). Of the 1134 men who were offered the vaccine, 
830 (73.2%) agreed and received the vaccine on the day, and 
the proportion of men who agreed and received the vaccine did 
not change over the study period (ptrend=0.412) (figure 2B). The 
overall HPV vaccine coverage among all eligible MSM was 42.6% 
(95% CI 40.4% to 44.9%; 830 of 1947), and it significantly 
increased from 14% in April to 61% in December (ptrend<0.001) 
(figure 2C). Sensitivity analyses showed that of the 813 men who 
did not receive the vaccine at the first consult, an additional 152 
men received the vaccine in a subsequent clinic visit within 3 
months. This increased the vaccine coverage to 50.4% (95% CI 
48.2% to 52.7%; 982 of 1947).

Factors associated with hPV vaccine uptake among men 
offered the vaccine
Men aged 20–26 years (74.0%) had a higher HPV vaccine uptake 
rate compared with men aged 16–19 years (54.3%). However, 
the HPV vaccine uptake rate did not differ among men aged 
between 20 and 26 years (ptrend=0.522). HPV uptake rate was 
not associated with men being sex workers, indigenous origin 
and HIV status (table 1).

Multivariable analysis showed that men who reported a 
history of genital warts had the highest odds of receiving the 
vaccine (adjusted OR: 3.11, 95% CI 1.39 to 6.99) (table 1). 
In addition, men who had more than four male partners had 
1.38-fold (95% CI 1.04 to 1.85) higher odds of taking the HPV 
vaccine compared with men who had four or less male partners 
in the last 12 months. The Hosmer-Lemeshow test suggested a 
good fit between the logistic model and the data (p=0.436).

In the univariable analysis, men who were taking PrEP had 
2.40-fold (95% CI 1.25 to 4.61) higher odds of receiving the 
HPV vaccine than men who were not taking PrEP (86.1% vs 
72.1%). Similarly, homosexual men had 1.78-fold (95% CI 
1.11 to 2.87) higher odds of receiving the vaccine than bisexual 
men (74.1% vs 61.5%). Men with inconsistent condom use had 
1.35-fold (95% CI 1.01 to 1.81) higher odds of receiving the 
HPV vaccine compared with men with consistent condom use 
in the last 12 months (73.4% vs 67.2%). However, the associa-
tion between the HPV vaccine uptake and these three factors—
PrEP use, sexual practice and condom use—was not significant 

in the multivariable analysis after adjusting for other potential 
confounding factors.

There were 304 men who declined to receive the vaccine 
on the day; 95 (31.3%) did not have a specific reason docu-
mented on their medical files (table 2). The two leading reasons 
were ‘time to think’ (27.3%; n=83) and ‘unsure of immunisa-
tion records’ (13.5%; n=41). Other reasons included travelling 
(7.9%; n=24), time constraint (7.9%; n=24) and issues with 
needles (3.3%; n=10). Of the 304 men who declined to receive 
the vaccine on the day, 46 (15.1%) received the vaccine subse-
quently within 3 months at MSHC.

dIsCussIOn
The purpose of this study was to examine the uptake of the HPV 
vaccine in MSM aged 16–26 years attending MSHC after the 
launch of a time-limited HPV vaccination catch-up programme 
for MSM aged up to 26 years in Victoria, Australia. We found 
that the HPV vaccine uptake was 42.6% among all eligible MSM 
aged 16–26 years attending MSHC on their first consult during 
the study period. HPV uptake was associated with a history of 
genital warts and higher number of male partners after adjusting 
for other potential confounding factors. While it is not yet 
known what coverage of MSM would be required to achieve the 
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Table 1 Factors associated with the uptake of HPV vaccine among 1134 gay and bisexual men who have sex with men attending the Melbourne 
Sexual Health Centre

Variables

Individuals offered 
hPV vaccine 
(n=1134), n

Proportion of hPV 
vaccine uptake 
(n=830), n (%)

Crude Or
(95% Cl) P values

Adjusted Or
(95% Cl) P values

Demographic characteristics 

Age group 

  16–19 46 25 (54.3) 1 Ref 1 Ref

  20–26 1088 805 (74.0) 2.39 (1.32 to 4.34) 0.004 2.21 (1.20 to 4.06) 0.011

Country of birth 

  Overseas 516 361 (70.0) 1 Ref 1 Ref

  Australia 592 452 (76.4) 1.39 (1.06 to 1.81) 0.017 1.25 (0.95 to 1.66) 0.112

  No information 26 17 (65.4) 0.81 (0.35 to 1.86) 0.621 0.72 (0.30 to 1.70) 0.449

Indigenous origin 

  Indigenous origin* 15 8 (53.3) 1 Ref

  Non-Indigenous origin 1014 744 (73.4) 2.41 (0.87 to 6.71) 0.092

  No information 105 78 (74.3) 2.53 (0.84 to 7.63) 0.100

Sexual history 

History of genital warts 

  No 1066 769 (72.1) 1 Ref 1 Ref

  Yes 68 61 (89.7) 3.37 (1.52 to 7.44) 0.003 3.11 (1.39 to 6.99) 0.006

Number of partners in the last 12 months 

  ≤4 603 426 (70.6) 1 Ref 1 Ref

  >4 531 404 (76.1) 1.32 (1.01 to 1.72) 0.039 1.38 (1.04 to 1.85) 0.027

Condom use in the last 12 months† 

  Consistent 305 205 (67.2) 1 Ref 1 Ref

  Inconsistent 674 495 (73.4) 1.35 (1.01 to 1.81) 0.046 1.15 (0.85 to 1.56) 0.375

  No information 155 130 (83.9) 2.54 (1.55 to 4.14) <0.001 3.01 (1.74 to 5.20) <0.001

Sexual practice‡ 

  Bisexual 78 48 (61.5) 1 Ref 1 Ref

  Homosexual 1056 782 (74.1) 1.78 (1.11 to 2.87) 0.017 1.61 (0.98 to 2.63) 0.059

Current sex worker 

  No 1012 725 (71.6) 1 Ref

  Yes 12 10 (83.3) 1.98 (0.43 to 9.09) 0.380

  No information 110 95 (86.4) 2.51 (1.43 to 4.40) 0.001

Currently taking PrEP 

  No 916 660 (72.1) 1 Ref 1 Ref

  Yes 79 68 (86.1) 2.40 (1.25 to 4.61) 0.009 2.14 (0.99 to 4.63) 0.064

  No information/not applicable§ 139 102 (73.4) 1.07 (0.71 to 1.60) 0.744 0.86 (0.55 to 1.34) 0.347

HIV status 

  Negative 1099 804 (73.2) 1 Ref

  Positive 35 26 (74.3) 1.06 (0.49 to 2.29) 0.882

*Aboriginal and Torres Strait Islanders.
†Inconsistent condom use was defined as men who sometimes or never used condoms in the last 12 months; consistent condom use was defined as men who always used 
condoms in the last 12 months.
‡Homosexual men were defined as men who have sex with men only in the last 12 months, while bisexual men were defined as men who have sex with men and women in the 
last 12 months.
§Known HIV-positive men were categorised as not applicable for PrEP.
CI, confidence interval; HPV, human papillomavirus; OR, odds ratio; PrEP, pre-exposure prophylaxis; ref, reference.

same dramatic declines achieved in heterosexuals, it has been 
suggested it needs to be at least as high as heterosexuals based on 
the higher rate of partner change,10 and the potentially greater 
and longer duration of infectiousness at the anus.16 These factors, 
combined with the rapid acquisition of HPV in young MSM and 
high rates of partner change before vaccination, suggest that a 
42% coverage will not be sufficient to see dramatic declines in 
HPV and substantial herd protection.

There are several limitations in this study. First, we used only 
the first consult to calculate the vaccine coverage and therefore 
will have underestimated the coverage if this targeted programme 

continues for some years. We restricted the analysis to the first 
consult only because the clinic is set up to provide all services to 
patients at a single consultation and not require repeat attend-
ances but some men will return for treatment of diagnosed STIs 
and routine check-up. We therefore undertook a sensitivity anal-
ysis to include men who had at least one repeated visit within 3 
months, and we found that a further 152 eligible MSM who did 
not receive the vaccine at the first consult received the vaccine in 
the repeat visit. This changed the overall vaccine coverage from 
42.6% to 50.4%. Second, self-reporting and recall biases might 
have occurred on reporting the HPV vaccination status on CASI. 
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Table 2 Reasons for declining to receive the HPV vaccine and 
subsequently received the HPV vaccine within 3 months among 304 
men who have sex with men

reasons for declining to 
receive the hPV vaccine

declined to 
receive the hPV 
vaccine, n (%)

subsequently received 
the hPV vaccine within 3 
months, n (%)

Not specified 95 (31.3) 18 (18.9)

Time to think 83 (27.3) 8 (9.6)

Unsure of immunisation 41 (13.5) 4 (9.8)

Time constriction 24 (7.9) 6 (25.0)

Travelling 24 (7.9) 1 (4.2)

Needle issue 10 (3.3) 2 (20.0)

Overwhelmed 8 (2.6) 1 (12.5)

Other 7 (2.3) 4 (57.1)

Language problem 6 (2.0) 1 (16.7)

Unwell on the day 6 (2.0) 1 (16.7)

Total 304 (100.0) 46 (15.1)

HPV, human papillomavirus.

We were unable to verify their vaccination status through the 
national HPV registry in this study. Third, the nature of medical 
records was primarily for clinical care and therefore recording 
of HPV vaccine information was incomplete. Some clinicians 
may not have documented whether the vaccine was offered and 
the reason for declining to receive the vaccine. There were 728 
(37.4%) patient medical records that did not have any informa-
tion recorded in relation to an offer of an HPV vaccine. Incom-
plete recording would have increased the refusal rate but not 
have changed the vaccination rate because administration of 
the vaccine requires an electronic order. Fourth, this study was 
conducted at a single urban sexual health clinic. It is possible that 
MSM attending a sexual health clinic are more sexually active 
and have better knowledge and awareness of sexual health. 
Thus, findings from this study may not be generalisable to other 
MSM in other settings and in the community.

Despite the uptake rate of HPV vaccine being 73.2% (830 of 
1134) in those who were offered, the overall vaccine coverage 
of eligible men is suboptimal (42.6%; 830 of 1947). It is possible 
that clinicians did not offer the vaccine or clinicians offered the 
vaccine but the patients declined it. A low offering rate because 
of the vaccine being recommended more commonly than 
recorded could be due to several factors, such as patients having 
long and complicated consultations. It is also possible that clini-
cians might have prioritised other clinical issues with patients, 
such as complicated clinical cases, or new diagnoses of HIV or 
STI. Due to the nature of retrospective chart records, we were 
unable to identify all the reasons that clinicians did not offer the 
vaccine to the patients. Although previous studies have shown 
that low recommendation rates may be due to lack of knowl-
edge by healthcare professionals about the HPV vaccine17 18 and 
undisclosed same-sex attraction of patients,19 these might not be 
the case at a major sexual health clinic. Given 42% of the MSM 
were not offered the vaccine by the clinicians, further investi-
gation and discussion with the clinicians would be required to 
understand the barriers of not offering.

In 2016/2017, England launched a pilot programme providing 
free HPV vaccines for MSM aged up to 45 years through 42 
sexual health clinics. The vaccine coverage rate in England was 
45.5%, which is similar to the coverage at our clinic (42.6%).20 
About 15.6% of eligible MSM in our clinic declined to receive 
the vaccine, which is higher than the rate observed in England 
(3.4%). MSM declined the vaccine in our study due to a range 

of reasons, and these included the need for time to consider the 
information and to have more time to go through an information 
leaflet. This is consistent with a study conducted in England,21 
suggesting that the knowledge surrounding the HPV vaccine and 
the virus itself is limited among MSM. Patients’ lack of knowl-
edge regarding their own immunisation status is also a signifi-
cant factor causing vaccine uptake hesitancy as some men would 
have been vaccinated from the universal school-based vaccina-
tion programme in Australia. Other interventions such as patient 
education and use of patient reminder and recall systems might 
be useful to increase the HPV vaccine uptake rate among MSM 
at clinic.22

It is also worth to note that this analysis only included 
10-month data (from April to December) in 2017. The uptake 
rate may increase by extending the study period to 12 months. 
However, if the uptake rate increased in this period, it is difficult 
to interpret whether such increase was due to the introduction 
of the ‘Little Pricks’ vaccination campaign in January 2018 to 
encourage MSM to receive four free vaccines (HPV, hepatitis 
A, hepatitis B and meningococcal ACWY) or related to other 
confounding factors such as the holiday season. A more compre-
hensive analysis of HPV vaccine uptake rate for the whole year 
of 2018 will be required. It is likely the uptake rate in 2018 will 
increase due to the introduction of the vaccination campaign and 
the availability of other free vaccines.

We found that men with a history of genital warts had the 
strongest association with receiving the HPV vaccine. This could 
be because these men with history of genital warts were more 
aware of HPV.23 Men aged 20–26 years were more likely to 
receive the vaccine than men aged 16–19 years, but this may 
have been related to younger men having already received the 
vaccine through the school-based programme. Higher HPV 
vaccine uptake rate among men with higher number of part-
ners will improve the overall effectiveness and cost-effectiveness 
of this time-limited catch-up programme because they are at a 
higher risk of acquiring HPV.24 25 The association between HPV 
uptake and PrEP use also highlights the fact that patients who 
take a positive approach to looking after their sexual health are 
more likely to protect themselves with the vaccine.

Previous studies have demonstrated a dramatic reduc-
tion in genital warts and vaccine-preventable HPV genotypes 
(6/11/16/18) among females after the introduction of the female-
only vaccination programme with vaccine coverage of at least 
70%.2 3 Similar reductions have also been observed among unvac-
cinated heterosexual men due to herd protection.4 5 26 In order 
to observe a similar reduction in MSM, it is hypothesised that 
the vaccine coverage in MSM would need to reach at least 70%, 
which effectively protects 91% of partnerships (100% (30% by 
30%)).27 Furthermore, an Australian-based mathematical model 
has predicted that implementing both school-based vaccina-
tion programme for boys and a targeted programme for MSM 
aged up to 26 years would be highly cost-effective.10 Currently, 
very few countries have adopted either a universal school-based 
HPV vaccination programme or a targeted MSM HPV vacci-
nation programme,28 and even fewer in combination with both 
programmes. With the launch of a targeted HPV vaccination 
programme for MSM, the HPV vaccine uptake rate is at a level 
similar if not higher than what has been found in other studies. 
Two studies have shown that the HPV vaccine uptake rate was 
21%17 and 17%29 among MSM aged 18–26 years in the USA. 
This highlights the fact that a targeted MSM programme is not 
sufficient to reach the critical vaccination threshold for MSM 
(at least 70%).10 27 In addition, regular educational training to 
clinicians to offer the HPV vaccine to eligible MSM would be 
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required to increase the vaccine coverage at a clinic level. There-
fore, to have a significant public health impact in the population 
and to be cost-effective, it is important that a targeted MSM 
programme is adopted in combination with a universal school-
based vaccination programme.

Key messages

 ► A time-limited free human papillomavirus (HPV) vaccination 
catch-up programme for men who have sex with men (MSM) 
aged up to 26 years has been introduced in mid-2017 in 
Victoria, Australia.

 ► The HPV vaccination uptake rate among young MSM 
through a sexual health clinic was 42.6% between April and 
December 2017.

 ► HPV vaccination uptake was significantly associated with 
men with a history of genital warts and who had more than 
four male partners in the last 12 months.
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