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There is growing interest in understanding human papillomavirus
(HPV) infection and related disease among men. To date there
have been numerous studies reporting HPV DNA prevalence
among men from several different countries, however, few have
incorporated multivariable analyses to determine factors inde-
pendently associated with male HPV detection. The purpose of
this study was to assess the factors independently associated with
HPV detection in men ages 18–70 years residing in Brazil (n 5
343), Mexico (n 5 312), and the United States (US) (n 5 333). In
samples combined from the coronal sulcus, glans penis, shaft, and
scrotum, we evaluated factors associated with any, oncogenic, and
nononcogenic HPV infections. In multivariable analyses, detection
of any HPV infection was significantly associated with reported
race of Asian/Pacific Islander, lifetime and recent number of sex-
ual partners, and having sex in the past 3 months. Oncogenic HPV
detection was independently associated with lifetime and recent
number of sexual partners, and having sex in the past 3 months.
NonOncogenic HPV infection was independently associated with
lifetime number of sexual partners. Circumcision, assessed by
clinical examination, was associated with reduced risk of HPV
detection across all categories of HPV evaluated. HPV detection in
men in the current study was strongly related to sexual behavior
and circumcision status. Interventions such as circumcision may
provide a low-cost method to reduce HPV infection.
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There is growing interest in understanding human papillomavirus
(HPV) infection and related disease among men. To date there have
been numerous studies reporting HPV DNA prevalence among men
from several different countries.1 However, only 7 studies have
incorporated multivariable analyses to determine factors independ-
ently associated with male HPV detection.2–8 In these studies, detec-
tion of HPV in men has been independently associated with sexual
behavior,3,4,7 circumcision status,2,5–8 condom use,4,7 and smoking
status.2,4 In one report,3 young age (18–24 vs. �35) was associated
with increased risk of HPV detection. Each of these studies sampled
from different anatomic sites and specimens, utilized different sam-
pling methods, and utilized different instruments for assessing
behaviors, making direct comparisons of study results difficult.
Hence, the need for a study that utilizes a standardized protocol for
interviewing and sampling men, as well as for the laboratory detec-
tion of HPV among men from diverse communities.

The purpose of this study was to assess the factors independently
associated with HPV detection in men ages 18–70 years residing in
Brazil, Mexico, and the US. This international study utilized a com-
mon protocol for HPV sampling, molecular detection of HPV and
assessment of behavioral factors across a broad age range of men.

Material and methods

Men enrolled from 2005 through 2006 in the on-going HPV in
Men (HIM) Study were included in this analysis. Participants were
recruited from Sao Paulo, Brazil, Cuernavaca, Mexico, and Tampa

(FL). To encourage compliance with follow-up, men received
compensation for their participation. Before study initiation, the
Human Subjects Committees of the University of South Florida,
the CRT-DST/Aids, Brazil, the Instituto Mexicano del Seguro
Social, and the Instituto de Salud Publica de Mexico approved all
study procedures. A full description of the HIM Study and proce-
dures has been previously reported.9

Population

The study population consisted of men who met the following
eligibility criteria: (i) aged 18–70 years; (ii) residents of 3 sites—
Sao Paulo, Brazil, or the state of Morelos, Mexico, or central Flor-
ida, US; (iii) reported no prior diagnosis of penile or anal cancers;
(iv) had never been diagnosed with genital or anal warts; (v)
reported no symptoms of an sexually transmitted infection (STI)
or treatment for an STI; (vi) not participating in an HPV vaccine
study; (vii) no history of HIV or AIDS; (viii) no history of impris-
onment, homelessness or drug treatment during the past 6 months;
and (ix) willingness to comply with 10 scheduled visits every 6
months for 4 years with no plans to relocate in 4 years.

Men were recruited from different population sources to
increase access to a broader age range of men, sexual behaviors,
and HPV risk: general population, universities, and organized
health care systems (Mexico only). To ensure adequate sample
size across the age span, men were recruited in 3 age strata: 18–
30, 31–44 and 45–70 years. In Brazil, men were recruited from the
general population at a facility for uro-genital care (Centro de
Referencia e Tratamento de Doencas Sexualmente Transmissiveis
e AIDS). Men were recruited in Brazil from several different pop-
ulation sources, including a public health STI facility. The under-
lying population was those men attending the clinic who primarily
sought information regarding STI testing. Upon initial clinic triage
of patients to the facility, only men who were asymptomatic and
at low risk for STIs were referred to HIM Study personnel for
potential participation in the HIM Study. Of these, only those men
who met all study eligibility criteria were offered study participa-
tion. In addition, the spouses and partners of women participating
in a large cohort study of the natural history of HPV infection con-
ducted in Sao Paulo were also recruited. Recruitment in Brazil
also occurred through general media advertising. At the Cuerna-
vaca, Mexico site, the underlying population was employees and
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