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Peter V. Chin-Hong,1 Eric Vittinghoff,2 Ross D. Cranston,5 Susan Buchbinder,1,2,4 Daniel Cohen,6 Grant Colfax,1,2

Maria Da Costa,1 Teresa Darragh,3 Eileen Hess,10 Franklyn Judson,8 Beryl Koblin,9 Maria Madison,7

and Joel M. Palefsky1

Departments of 1Medicine, 2Epidemiology and Biostatistics, and 3Pathology, University of California at San Francisco, 4Department of Public

Health, San Francisco, and 5Department of Medicine, University of California at Los Angeles, Los Angeles, California; 6Fenway Community Health

Center, Boston, and 7Abt Associates, Cambridge, Massachusetts; 8Department of Public Health, Denver, Colorado; 9New York Blood Center, New

York; 10Statistical Center for HIV/AIDS Research and Prevention, Fred Hutchinson Cancer Research Center, Seattle, Washington

Background. In the United States, anal cancer in men who have sex with men (MSM) is more common than
cervical cancer in women. Human papillomavirus (HPV) is causally linked to the development of anal and cervical
cancer. In women, cervical HPV infection peaks early and decreases after the age of 30. Little is known about the
age-specific prevalence of anal HPV infection in human immunodeficiency virus (HIV)–negative MSM.

Methods. We studied the prevalence and determinants of anal HPV infection in 1218 HIV-negative MSM, 18–89
years old, who were recruited from 4 US cities. We assessed anal HPV infection status by polymerase chain reaction.

Results. HPV DNA was found in the anal canal of 57% of study participants. The prevalence of anal HPV
infection did not change with age or geographic location. Anal HPV infection was independently associated with
receptive anal intercourse (odds ratio [OR], 2.0; ) during the preceding 6 months and with 15 sex partnersP ! .0001
during the preceding 6 months (OR, 1.5; ).P ! .0001

Conclusions. Urban, HIV-negative MSM have a stable, high prevalence of anal HPV infection across all age
groups. These results differ substantially from the epidemiologic profile of cervical HPV infection in women. This
may reflect differences between these populations with respect to the number of new sex partners after the age
of 30 and may explain the high incidence of anal cancer in MSM.

Anal cancer is increasing in incidence in women and

men in the general population [1, 2]. Such subpopu-

lations as men who have sex with men (MSM), HIV-

positive women and men, transplant recipients, and

women with cervical squamous intraepithelial lesions

are at an even higher risk than the general population

[3, 4]. Before the HIV epidemic, US MSM were esti-

mated to have an incidence of anal cancer of up to 35

cases/100,000 person-years (py)—similar to the inci-

dence of cervical cancer in US women before the in-

troduction of cervical cytology testing [5].
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Human papillomavirus (HPV) is one of the most

common sexually transmitted infections. The causal

link between HPV infection and cervical cancer has

been well established [6]. HPV is also believed to be

Presented in part: Human Papillomavirus 21st International Conference, Mexico City,

Mexico, 20–26 February 2004 (abstract 538).

Financial support: University of California Universitywide AIDS Research Program(grant

UARP-R97-SF-1030 to J.M.P.); US National Institutes of Health (NIH) (grantsK23-AI054157-

01 to P.C.H., R01-CA54053 to J.M.P., and R01-CA/AI-88739 to J.M.P.), with funds provided

by the US Public Health Service, Division of Research Resources (grant 5-M01-RR-00079

to the General Clinical Research Center, University of California at San Francisco [UCSF])

and by Cytyc; HIV Network for Prevention Trials, sponsored by the National Institute of

Allergy and Infectious Diseases (NIAID) and the National Institute of Alcohol Abuse and

Alcoholism, NIH, Department of Health and Human Services (DHHS) (through contract

N01-AI35176 with Abt Associates, contract N01-AI45200 with the Fred HutchinsonCancer

Research Center, and subcontracts with the Denver Department of Health and Hospitals

[DDHH], the Fenway Community Health Center [FCHC], the New York Blood Center

[NYBC], and the Public Health Foundation); HIV Prevention Trials Network, sponsored by

the NIAID, the National Institute of Child Health and Human Development, the National

Institute of Drug Abuse, the National Institute of Mental Health, and the Office of AIDS

Research, NIH, DHHS (through a cooperative agreement with Family Health International

[5-U01-AI46749]; subsequent subcontracts to Abt Associates and the DDHH; and co-

operative agreements with the FCHC [U01-AI48040], Columbia University [U01-AI48016;

includes a subagreement with the NYBC], and UCSF [U01-AI47995]).

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/jid
/a

rtic
le

/1
9
0
/1

2
/2

0
7
0
/8

6
2
7
3
8
 b

y
 g

u
e
s
t o

n
 2

0
 A

u
g
u
s
t 2

0
2
2



Age and Anal HPV Infection in MSM • JID 2004:190 (15 December) • 2071

necessary for the development of anal cancer [4, 7] and its

putative precursor lesion, anal intraepithelial neoplasia (also

known as “anal squamous intraepithelial lesions” [ASILs]).

Although the age-specific prevalence of cervical HPV infec-

tion has been well described for women [8, 9], no studies have

examined the age-specific prevalence of anal HPV infection in

HIV-negative MSM. In women, the youngest sexually active

age groups have a disproportionately high prevalence of HPV

infection. The prevalence of cervical HPV infection decreases

sharply in women after the age of 30, leaving only a fraction

of women with persistent HPV infection; these women are

thought to have the highest risk for the development of invasive

cervical cancer [10]. To date, most of the published data on

anal HPV infection were obtained from studies that were con-

ducted in either San Francisco, CA, or Seattle, WA, and that

were of HIV-positive MSM who spanned a narrow age range.

However, the majority of MSM are HIV negative. To better

understand the natural history of HPV infection and the po-

tential effect of anal HPV infection on HIV-negative MSM, we

here report the results of the first study investigating anal HPV

infection in a geographically diverse population of HIV-nega-

tive MSM who span a wide age range.

PARTICIPANTS, MATERIALS, AND METHODS

Study population. Study participants were recruited from

sites in 4 cities (Boston, MA; Denver, CO; New York, NY; and

San Francisco, CA). All were participants of the HIV Prevention

Trials Network EXPLORE study, a randomized clinical trial of

the efficacy of a behavioral intervention to reduce the risk of

HIV acquisition in sexually active HIV-negative MSM [11].

Males were eligible for the EXPLORE study if they were HIV

negative at baseline, were �16 years old, and reported having

receptive or insertive anal intercourse with �1 man during the

preceding year. Recruitment strategies varied by city but in-

cluded advertising and outreach at bars, bathhouses, clubs (in-

cluding sex and health clubs), and video arcades. Referrals were

also obtained via other cohort studies, current study partici-

pants, community agencies and clinics, the Internet, mailings,

and a recruitment video. Baseline (study entry) visits for the

EXPLORE study occurred from January 1999 to February 2001,

with follow-up evaluations at 6-month intervals. Participants

at the 4 sites were offered enrollment into the HPV substudy

after the month-12 EXPLORE study visit. Between January

2001 and October 2002, 1409 men were enrolled into the HPV

substudy. Of these, 1218 men contributed interpretable HPV

data (b-globin positive). At enrollment, each participant pro-

vided written, informed consent. The present study was con-

ducted with the approval of the institutional review boards of

each participating institution. The human-experimentation

guidelines of the US Department of Health and Human Services

and those of the participating institutions were followed in the

conduct of this clinical research.

Data collection. As part of the EXPLORE study, each par-

ticipant reported drug use and sexual behavior using audio

computer-assisted self-interview (ACASI) technology. Recorded

questions were administered by audio or computer screen, and

answers were inputted by keyboard. ACASI has been shown to

increase the likelihood that such sensitive behaviors as having

unprotected anal intercourse are reported, compared with the

likelihood when interviewer-administered questionnaires are

used [12].

Anal sample collection and HPV testing. Trained person-

nel at each site collected anal samples by rotating a water-

moistened Dacron swab in the anal canal, without direct vi-

sualization. The swab was then agitated vigorously in 20 mL

of a methanol-based fixative (PreservCyt; Cytyc) for HPV DNA

testing by polymerase chain reaction (PCR).

To prepare samples, the PreservCyt solution was gently

swirled to suspend cells. For each sample, 1.5 mL of the solution

was transferred to a labeled microfuge tube by use of a transfer

pipette. The tubes were spun at 16 g for 15 min, were decanted,

and were dried either overnight or in a 65�C hot block for 1

h. The pellets were suspended in 100 mL of sample transport

medium (Digene) and 2 mL of 10 mg/mL proteinase K (PK;

Boehringer Mannheim). The samples were vortexed and di-

gested in a water bath for 1 h at 56�C; were heated for 10 min

at 95�C, to inactivate PK; and were frozen until use. For am-

plification, 5 mL of each sample was used, and PCR was per-

formed according to a standard 40-cycle protocol [13]. PCR

products from positive samples were typed by dot-blot hy-

bridization, with 39 type-specific probes.

Statistical analyses. Age-specific prevalence of HPV was

estimated by use of sample proportions. Independent predictors

of anal HPV infection were identified by use of logistic re-

gression. Predictors that were significant at in both theP ! .15

univariate and multivariate analysis were retained in the final

multivariate models. Analyses were conducted by use of Stata

software (version 8.0; Stata Corporation).

RESULTS

The median age of participants in the present study was 37

years (table 1). Sixty-seven percent had an annual income of

�$30,000, and 72% had at least an undergraduate degree. Sev-

enty-eight percent were white, 14% were Latino, 6% were Af-

rican American, and 3% were Asian. The median age at first

receptive anal intercourse was 20 years. Forty-nine percent were

current smokers or had smoked �100 cigarettes in the past.

Participants reported a median of 8 sex partners during the

preceding 6 months, and 77% reported having receptive anal

intercourse during the preceding 6 months. Eight percent re-

ported a history of injection drug use. There was no statistical
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Table 1. Selected demographic and behavioral characteristics of 1409 participants at

enrollment.

Characteristic Value

Age, median (IQR), years 37 (31–43)

Education, undergraduate degree or more 72

Income, 1$30,000 annually 67

Ethnicity

Latino 14

Non-Latino 86

Race

Asian 3

African American 6

White 78

Mixed 13

Age at first anal receptive intercourse, median (IQR), years 20 (17–24)

No. of male sex partners during the preceding 6 months, median (IQR) 8 (4–20)

Receptive anal intercourse during the preceding 6 months 77

Condom use during the preceding 6 months, always 38

Current smoker 22

Injection drug use during the preceding 6 months 8

NOTE. Data are percentage of participants, unless otherwise noted. IQR, interquartile range.

Figure 1. Prevalence of human papillomavirus (HPV) DNA in the anal

canals of HIV-negative men who have sex with men, by age group and by

cancer-associated risk type. High-risk (HR) types include 16, 18, 31, 33, 35,

39, 45, 51, 52, 56, 58, 59, 68, and 73; low-risk (LR) types include 6, 11, 53–

55, 66, Pap 155, and Pap 291.

difference between the HPV substudy participants and the en-

tire EXPLORE cohort with respect to age, ethnicity or race,

income, sexual behavior, and illicit drug use.

Age-specific prevalence of anal HPV infection. The overall

prevalence of anal HPV infection was 57%. Figure 1 and table

2 show the age-specific prevalence of HPV infection in partic-

ipants. The prevalence of HPV infection was similar across all

age groups. The most common HPV type detected in this study

population was HPV-16, identified in 12% of participants. The

prevalence of all high-risk HPV types (16, 18, 31, 33, 35, 39,

45, 51, 52, 56, 58, 59, 68, and 73) was 26% and was similar

across all age groups. The prevalence of all low-risk HPV types

(6, 11, 53–55, 66, Pap 155, and Pap 291) was also 26%. HPV-

positive participants were infected with a mean of 1.8 HPV

types (range, 1–10 HPV types); this value, too, was similar

across all age groups. Forty-five percent of HPV-positive par-

ticipants were infected with 11 HPV type. Figure 2 shows the

distribution of the number of HPV types infecting each par-

ticipant, by age group. Figure 3 shows the age-specific distri-

bution of the 5 most common HPV types detected in the anal

canals of participants (16, 6, 11, 53, and 18). In logistic models

that adjusted for variables that potentially confound the as-

sociation between age and type, the prevalence of these HPV

types and the next 5 most common HPV types (31, Pap 155,

33, 61, and 66) was similar across all age groups.

The prevalence of anal HPV infection was similar across

study sites. Sixty-one percent of participants in San Francisco,

57% of participants in Boston, 60% of participants in New

York, and 49% of participants in Denver were found to have

anal HPV infection.

Risk factors for anal HPV infection. In a multivariate lo-

gistic model of predictors of having any anal HPV infection,

there was strong evidence for an effect of a history of receptive

anal intercourse and of the number of male sex partners during

the preceding 6 months (table 3). The following variables were

not significant in univariate analysis ( ): age; smoking;P 1 .20

age at first receptive anal intercourse; ethnicity or race; edu-

cation; employment status; condom use; use of alcohol, ma-

rijuana, crack, ecstasy, or injection drugs; and recent history or

diagnosis of chlamydia, gonorrhea, syphilis, or genital sores.
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Table 2. Prevalence of human papillomavirus (HPV) DNA in the anal canals of HIV-negative men who have sex with men, by age

and cancer-associated risk type.

Category !25 years 25–29 years 30–34 years 35–39 years 40–44 years 45–49 years 50–54 years �50 years Total
a

Any HPV type 50/98 (51) 91/167 (55) 165/271 (61) 160/273 (59) 97/180 (54) 72/125 (58) 30/53 (57) 27/51 (53) 692/1218 (57)

HPV HR type 16/98 (16) 41/167 (25) 82/271 (30) 72/273 (26) 47/180 (26) 29/125 (23) 14/53 (26) 11/51 (22) 312/1218 (22)

HPV LR type 27/98 (28) 48/167 (29) 77/271 (28) 84/273 (31) 40/180 (22) 28/125 (22) 7/53 (13) 11/51 (22) 322/1218 (22)

NOTE. Data are proportion (%) of study population. High-risk (HR) types include 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, and 73; low-risk (LR) types

include 6, 11, 53–55, 66, Pap 155, and Pap 291.
a

Of 1409 baseline samples, 191 were uninterpretable by polymerase chain reaction (b-globin negative).

Figure 2. Distribution of the number of human papillomavirus (HPV) types infecting each participant in the study population of HIV-negative men who have

sex with men, by age group.

The following variables were included but were not significant

in multivariate proportional-hazards analysis: age, smoking, age

at first receptive anal intercourse, and income. In a multivariate

logistic model of predictors of infection with any high-risk HPV

type, there also was strong evidence for an effect of a history

of receptive anal intercourse during the preceding 6 months

(odds ratio [OR], 2.1 [95% confidence interval {CI}, 1.4–3.2];

) and moderate evidence for an effect of number ofP ! .0001

male sex partners 15 during the preceding 6 months (OR, 1.2

[95% CI, 1.0–1.5]; ), with age, smoking, and age at firstP p .06

receptive anal intercourse controlled for.

DISCUSSION

This is the first study to investigate the age-specific prevalence

of anal HPV infection in HIV-negative MSM. The striking find-

ing of the present study is that urban HIV-negative MSM have

high rates of anal HPV infection across all age groups. Using

PCR testing, we found that 57% of the HIV-negative MSM in

the present study were HPV positive and that 26% were infected

with a high-risk HPV type. Therefore, a high proportion of

HIV-negative MSM may be at risk for developing anal cancer.

Multiple studies have shown that, in women, cervical HPV

infection is strongly related to age [8, 9]. Most cervical HPV

infections are believed to be self-limited. A small proportion

of women have persistent HPV infections, leading to a peak in

precancerous cervical cytologic abnormalities during the age

range of the late 20s [8]. In addition, there is a second, smaller

peak in the prevalence of HPV infection in women after the

age of 55 [5]. It is speculated that this second peak is due to

new exposures in older women or to age-related attenuation

of immune responses. In contrast, the age-specific prevalence

of anal HPV infection in the HIV-negative MSM in the present

study was similar across all age groups.

The difference between the age-related prevalence of HPV

infection of the cervix in women and of the anus in men may

be explained by several factors. Despite a common embryologic

origin and transformation zone histology [14], there may be

organ-specific differences and unique hormonal environments

that account for this disparity. HPV may persist longer in the

anus, for example, or hormone-related changes in the trans-

formation zone in women may make them more susceptible

to HPV infection at particular times. Another explanation for

the disparity may be differences in sexual behavior between the

HIV-negative MSM in the present study and women in the

general population. Our study participants had more new sex

partners than has been reported by most women 130 years old
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Figure 3. Distribution of human papillomavirus (HPV) types in HIV-negative men who have sex with men. The 5 most common HPV types (16, 6, 11, 53,

and 18) detected in the anal canals of the study population are shown.

Table 3. Risk of infection with any human papillomavirus (HPV) type.

Risk factor

Proportion (%) of

MSM infected

with HPV

HPV infected vs. uninfected

Crude Adjusted

OR (95% CI) P OR (95% CI) P

Overall 692/1218 (56.8)

Receptive anal intercourse during the preceding 6 months !.0001 !.0001

No 114/274 (41.2) 1.0 1.0

Yes 579/944 (61.3) 2.3 (1.7–3.0) 2.0 (1.5–2.8)

Use of cocaine during the preceding 6 months .01 .42

No 555/1006 (55.1) 1.0 1.0

Yes 137/211 (64.9) 1.5 (1.1–2.0) 1.2 (0.8–1.7)

Use of “poppers” during the preceding 6 months .02 .78

No 416/767 (54.2) 1.0 1.0

Yes 276/448 (61.6) 1.3 (1.0–1.7) 1.0 (0.7–1.3)

No. of male sex partners during the preceding 6 months !.0001
a

!.0001
a

�5 partners 232/464 (50.0) 1.0 1.0

6–30 partners 360/606 (59.4) 1.5 (1.1–1.8) 1.4 (1.1–1.9)

130 partners 99/147 (67.4) 2.1 (1.4–3.2) 2.3 (1.5–3.6)

NOTE. CI, confidence interval; MSM, men who have sex with men; OR, odds ratio.
a

For linear trend.

[15]. New exposures best explains the high prevalence after the

age of 30 years, because the main risk factor for anal HPV

infection was the number of male sex partners during the pre-

ceding 6 months. However, because the overall prevalence of

HPV and the mean number of HPV types did not increase

with age, our data also suggest that most newly acquired HPV

infections are transient—or that, if they are persistent, they are

suppressed to levels that are too low to be detectable by PCR.

If lifelong type-specific immunity is gained when an HPV

type is cleared, then we would expect that the spectrum of HPV

types detected in the present study population would have var-

ied among the different age groups. However, this was not ob-

served (figure 3). We propose that lifelong immunity does not

persist and that individuals exposed to a given HPV type might

be susceptible to infection, at least transiently, even if previous-

ly infected with that type. Prospective studies of MSM will be

needed to definitively answer this question.

The prevalence of HPV infection was high in our study pop-

ulation, a finding similar to those of previous studies [16]. A

wide array of HPV types was identified, and multiple infections

were common. HPV-16, a high-risk HPV type strongly linked

to invasive cervical and anal cancer, was the most frequent type

identified, another finding similar to those of previous studies

[17]. Risk factors for any anal HPV infection and high-risk

HPV infection that were identified in our multivariate analysis

included receptive anal intercourse and the number of male
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sex partners during the preceding 6 months. These findings are

also consistent with those of previous studies [13].

Two of the strengths of the present study are its size and

that it is the first multicity study of anal HPV infection. One

potential limitation of the present study is that it is not clear

whether our results can be generalized to some groups of MSM.

EXPLORE participants were HIV-negative MSM who had had

anal intercourse during the year preceding study entry. Al-

though we do not know whether these results can be generalized

to MSM in rural areas, we do believe that these results can be

generalized to MSM in urban areas, where a high proportion

of MSM live. Data from the population-based Urban Men’s

Health Study (UMHS) [18], conducted in 4 cities, suggest that

our cohort is highly representative of urban MSM with respect

to age at first anal intercourse, history of any anal sex, and anal

sex during the preceding year. The UMHS has shown that 91%

of all MSM in San Francisco, Chicago, New York, and Los

Angeles had at least 1 sex partner during the preceding year.

We considered MSM 145 years old to compose the group that

was most likely to be the least comparable to the EXPLORE

cohort; however, even this group in the UMHS was similar to

the EXPLORE cohort. Among MSM 145 years old in the

UMHS, 48% had 11 sex partner during the preceding year,

and 74% had at least 1 sex partner during the preceding year.

At a minimum, the findings of the present study can be gen-

eralized to 50%–75% of urban MSM. Therefore, we strongly

believe that the present study has broad public-health impli-

cations. Other recent cross-sectional surveys of MSM in San

Francisco [19], London [20], and other cities report comparable

sexual behaviors in respondents.

In the present study, the proportion of b-globin–negative

samples was moderately high (110%). This may reflect the in-

experience of the study personnel who collected the samples

using Dacron swabs, rather than any inherent defect in the

Dacron material. In future prospective analyses, analysis of the

proportion of insufficient anal HPV samples stratified by pro-

vider experience will help answer this question. Finally, al-

though the MSM in the present study were HIV negative at

baseline, there is a chance that a small proportion of them had

seroconverted to HIV positive by the time of enrollment into

the HPV substudy. The Vaccine Preparedness Study, which had

a population similar to ours, reported an HIV-seroconversion

rate of 1.5 seroconversions/100 py [21]. This rate would affect

our anal HPV and ASIL prevalence estimates only slightly, be-

cause of the relatively small numbers involved.

Given the results of the present study, assumptions about

extrapolating data from cervical disease in women to anal HPV

infection in HIV-negative MSM must be questioned. Our data

suggest that anal HPV infection in HIV-negative MSM has a

unique epidemiologic profile that must be carefully explored

in future studies, particularly in light of promising new HPV

therapeutic and prophylactic vaccines [22].

Acknowledgments

We are grateful to Joseph Catania and Lance Pollack of the Urban Men’s

Health Study (San Francisco, CA); Ken Mayer of the Fenway Community

Health Center (Boston, MA); HIV Prevention Trials Network EXPLORE

site coordinators Louise Austin, Anthony Buckman, Ken Miller, Arnel

Montenegro, David Pantalone, and Dave Ward; the EXPLORE counselors;

Linda Ta, Jess Thompson, and Li Wang of the University of California at

San Francisco human papillomavirus laboratory; Terry O’Donnell, for ad-

ministrative support; Dana Jones Benet of Abt Associates (Cambridge, MA);

Lynette Browne of the Statistical Center for HIV/AIDS Research and Pre-

vention at the Fred Hutchinson Cancer Research Center (Seattle, WA); and

the study participants.

References

1. Melbye M, Rabkin C, Frisch M, Biggar RJ. Changing patterns of anal

cancer incidence in the United States, 1940–1989. Am J Epidemiol 1994;

139:772–80.

2. Frisch M, Melbye M, Moller H. Trends in incidence of anal cancer in

Denmark. BMJ 1993; 306:419–22.

3. Palefsky JM. Human papillomavirus–related tumors. AIDS 2000;

14(Suppl 3):S189–95.

4. Ryan DP, Compton CC, Mayer RJ. Carcinoma of the anal canal. N

Engl J Med 2000; 342:792–800.

5. Jemal A, Murray T, Samuels A, Ghafoor A, Ward E, Thun MJ. Cancer

statistics, 2003. CA Cancer J Clin 2003; 53:5–26.

6. Shah KV. Human papillomaviruses and anogenital cancers. N Engl J

Med 1997; 337:1386–8.

7. Shroyer KR, Kim JG, Manos MM, Greer CE, Pearlman NW, Franklin

WA. Papillomavirus found in anorectal squamous carcinoma, not in

colon adenocarcinoma. Arch Surg 1992; 127:741–4.

8. Schiffman MH. Recent progress in defining the epidemiology of human

papillomavirus infection and cervical neoplasia. J Natl Cancer Inst 1992;

84:394–8.

9. Herrero R, Hildesheim A, Bratti C, et al. Population-based study of

human papillomavirus infection and cervical neoplasia in rural Costa

Rica. J Natl Cancer Inst 2000; 92:464–74.

10. Wright TC Jr, Schiffman M. Adding a test for human papillomavirus

DNA to cervical-cancer screening. N Engl J Med 2003; 348:489–90.

11. Koblin BA, Chesney MA, Husnik MJ, et al. High-risk behaviors among

men who have sex with men in 6 US cities: baseline data from the

EXPLORE study. Am J Public Health 2003; 93:926–32.

12. Metzger DS, Koblin B, Turner C, et al. Randomized controlled trial

of audio computer–assisted self-interviewing: utility and acceptability

in longitudinal studies. HIVNET Vaccine Preparedness Study Protocol

Team. Am J Epidemiol 2000; 152:99–106.

13. Palefsky J, Holly E, Ralston M, Da Costa M, Greenblatt R. Prevalence

and risk factors for anal human papillomavirus infection of the anal

canal in human immunodeficiency virus (HIV)–positive and high-risk

HIV-negative women. J Infect Dis 2001; 183:383–91.

14. Palefsky JM. Anogenital squamous cell cancer and its precursors. In:

Goedert JJ, ed. Infectious causes of cancer: targets for intervention.

Totawa, NJ: Humana Press, 2000:263–87.

15. Burk RD, Kelly P, Feldman J, et al. Declining prevalence of cervicovag-

inal human papillomavirus infection with age is independent of other

risk factors. Sex Transm Dis 1996; 23:333–41.

16. Palefsky JM, Holly E, Ralston MR, et al. Prevalence and risk factors

for human papillomavirus infection of the anal canal in human im-

munodeficiency virus (HIV)–positive and HIV-negative homosexual

men. J Infect Dis 1998; 177:361–7.

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/jid
/a

rtic
le

/1
9
0
/1

2
/2

0
7
0
/8

6
2
7
3
8
 b

y
 g

u
e
s
t o

n
 2

0
 A

u
g
u
s
t 2

0
2
2



2076 • JID 2004:190 (15 December) • Chin-Hong et al.

17. Piketty C, Darragh TM, Costa MD, et al. High prevalence of anal hu-

man papillomavirus infection and anal cancer precursors among HIV-

infected persons in the absence of anal intercourse. Ann Intern Med

2003; 138:453–9.

18. Catania JA, Osmond D, Stall RD, et al. The continuing HIV epidemic

among men who have sex with men. Am J Public Health 2001; 91:907–14.

19. Chen SY, Gibson S, Katz MH, et al. Continuing increases in sexual risk

behavior and sexually transmitted diseases among men who have sex

with men: San Francisco, Calif, 1999–2001, USA. Am J Public Health

2002; 92:1387–8.

20. Elford J, Bolding G, Sherr L. High-risk sexual behaviour increases

among London gay men between 1998 and 2001: what is the role of

HIV optimism? AIDS 2002; 16:1537–44.

21. Seage GR III, Holte SE, Metzger D, et al. Are US populations ap-

propriate for trials of human immunodeficiency virus vaccine? The

HIVNET Vaccine Preparedness Study. Am J Epidemiol 2001; 153:

619–27.

22. Koutsky LA, Ault KA, Wheeler CM, et al. A controlled trial of a human

papillomavirus type 16 vaccine. N Engl J Med 2002; 347:1645–51.

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/jid
/a

rtic
le

/1
9
0
/1

2
/2

0
7
0
/8

6
2
7
3
8
 b

y
 g

u
e
s
t o

n
 2

0
 A

u
g
u
s
t 2

0
2
2


