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A B S T R A C T

Objectives. This study investigated
hepatitis B immunization coverage and
the extent of hepatitis B virus (HBV) in-
fection among young men who have sex
with men (MSM), a group for whom hep-
atitis B vaccine has been recommended
since 1982.

Methods. We analyzed data from
3432 MSM, aged 15 to 22 years, ran-
domly sampled at 194 gay-identified ven-
ues in 7 US metropolitan areas from 1994
through 1998. Participants were inter-
viewed, counseled, and tested for sero-
logic markers of HBV infection.

Results. Immunization coverage was
9% and the prevalence of markers of
HBV infection was 11%. HBV infection
ranged from 2% among 15-year-olds to
17% among 22-year-olds. Among partic-
ipants susceptible to HBV infection, 96%
used a regular source of health care or ac-
cessed the health care system for HIV or
sexually transmitted disease testing.

Conclusions. Despite the availabil-
ity of an effective vaccine for nearly 2
decades, our findings suggest that few
adolescent and young adult MSM in the
United States are vaccinated against hep-
atitis B. Health care providers should in-
tensify their efforts to identify and vacci-
nate young MSM who are susceptible to
HBV. (Am J Public Health. 2001;
91:965–971)
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The acute and chronic consequences of
hepatitis B virus (HBV) infection are a con-
siderable public health problem in the United
States. Between 1976 and 1994, approxi-
mately 300000 persons were infected annu-
ally with HBV.1 Among the estimated 1 mil-
lion persons chronically infected with HBV,
chronic liver disease and primary hepatocel-
lular carcinoma cause an estimated 5000
deaths annually.2

In 1982, a safe and effective vaccine
against hepatitis B was licensed in the United
States.3 The national hepatitis B prevention
strategy adopted in 1985 focused on vacci-
nating persons at high risk for infection, such
as men who have sex with men (MSM), in-
jection drug users, and health care workers.3–5

In the decade after licensing, however, few
high-risk persons other than health care work-
ers were vaccinated.6 In 1991, a comprehen-
sive strategy of childhood vaccination was
adopted to eliminate the transmission of HBV.7

Implementation of this strategy increased vac-
cination coverage in children 35 months and
younger from an estimated 41% in 1994 to
85% in 1997.8 However, vaccination catch-up
efforts for adolescents aged 13 to 18 years
began only in 1997, and few states currently
have laws requiring that children be vaccinated
against hepatitis B before entering the ninth
grade.9,10 Consequently, for the next several
years, many adolescents and young adults will
remain at risk for HBV infection.

Of all adolescents, young MSM are at par-
ticularly high risk for hepatitis B. Several stud-
ies conducted in the late 1970s and early 1980s
found that as many as 70% of adult MSM had
been infected with HBV.5 More recent reports
suggest a resurgence of sexually transmitted
diseases (STDs) and a high incidence of HIV
infection among MSM, particularly young
MSM.11–14 However, the current epidemiology
of HBV infection among young MSM is un-

known. Hepatitis B vaccination coverage
among young MSM is also unknown, because
data are not yet available on catch-up vaccina-
tion efforts for adolescents.10

To gain further insight into the epide-
miology of HBV infection and hepatitis B
vaccine coverage, we analyzed data from the
Young Men’s Survey, an HIV prevalence and
risk behavior survey of young MSM con-
ducted in 7 US metropolitan areas from 1994
through 1998. Evaluating the extent of HBV
infection and vaccine coverage in this young
high-risk population is essential for improv-
ing the delivery of an effective vaccine that
has been available for nearly 2 decades.

Two Decades After Vaccine License:
Hepatitis B Immunization and Infection
Among Young Men Who Have Sex With
Men
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Methods

Sampling Procedure

The Young Men’s Survey is a cross-
sectional, anonymous, sample survey of young
MSM who attend venues frequented by young
MSM.14–16 The survey was conducted in the
following metropolitan areas and years: Balti-
more, 1996 to 1998; Dallas, 1994 to 1995; Los
Angeles, 1994 to 1996; Miami, 1995 to 1996;
New York City, 1997 to 1998; the San Fran-
cisco Bay Area (San Francisco, Oakland, and
San Jose), 1994 to 1995; and Seattle, 1997 to
1998. Venues (e.g., dance clubs, social organ-
izations, businesses) were identified through
community informants, gay-oriented adver-
tisements, focus groups, and extensive field
observations. We constructed sampling frames
of venues and specific time periods (e.g., Fri-
days from 10:00 PM to 2:00 AM) where a min-
imum of 7 eligible men might be encountered.
Sampling frames did not include needle ex-
change sites, street locations attended pre-
dominately by sex workers, or settings in which
clinical or other services are provided for HIV-
or STD-infected MSM. Attendance estimates
were based on field counts; the minimum of 7
eligible men was selected for cost and logisti-
cal efficiency.

Each month, 12 to 16 venues and their
associated time periods were randomly se-
lected from updated sampling frames. These
venues and periods were then scheduled for
sampling in the upcoming month. During sam-
pling events, enumerators counted all men ap-
pearing to be younger than 30 years who en-
tered defined areas (e.g., a stretch of sidewalk
in front of a dance club). When not conduct-
ing interviews, recruiters consecutively ap-
proached and briefly interviewed counted men
to assess their eligibility for the study. Eligi-
bility criteria were being 15 to 22 years of age
and having residence in 1 or more local coun-
ties in and around the metropolitan areas listed
above. Sexual behavior and identity were not
included as eligibility criteria, so that MSM
who did not identify as gay or bisexual could
participate.

Eligible men who wished to participate
were escorted to a van, where a trained coun-
selor obtained informed consent, administered
a standardized questionnaire, obtained blood
specimens, and conducted counseling for the
prevention of sexually trasmitted diseases. Par-
ticipants were reimbursed $40 to $50 for their
time and were scheduled to receive their test re-
sults within 2 weeks. Participants who returned
for their results were provided risk-reduction
counseling and referrals for health care as
needed. Prevention counseling included dis-
cussion of viral hepatitis and of locations and
providers where participants could receive hep-

atitis B vaccine. Some areas (San Francisco,
Miami, and Seattle) were able to refer men for
free hepatitis B vaccine.

To minimize duplicate enrollments, staff
asked all men who were screened whether
they had already participated in the Young
Men’s Survey. Those who had participated
earlier were not eligible. We also used the Mi-
ragen assay (Miragen, Inc, Irvine, Calif) to
test specimens of suspected duplicate partic-
ipants, such as those who reported the same
race and date of birth as previous participants
or who staff thought (by virtue of their ap-
pearance) had previously participated. The
Miragen assay is an individual-specific anti-
body-profile assay.17 When antibody profiles
matched, specimens were considered dupli-
cates and only data from the first record and
specimen were analyzed.

The Young Men’s Survey multisite pro-
tocol was approved by institutional review
boards at the Centers for Disease Control and
Prevention and at state and local institutions
responsible for the survey.

Measures

The questionnaire collected information
on sociodemographic characteristics, source of
health care, and use of STD treatment, HIV
testing, and hepatitis B vaccination services.
Source of health care was measured with the
following item: “Where do you usually go for
health care? I mean the place or places you
most often visit to receive health care services.”

We also asked about lifetime and re-
cent sexual behavior and about injection
drug use and needle-sharing practices. From
these, we constructed a risk hierarchy (low,
moderate, high) based on factors known to
be associated with HBV infection among
MSM.18–22 We defined low risk as having
never engaged in anal sex and having 5 or
fewer lifetime male sex partners. High risk
was defined as having ever engaged in anal
sex and meeting 1 or more of the following
criteria: having had 20 or more male sex
partners; having ever exchanged sex for
money, food, or drugs; having, or having
had, a STD; having ever engaged in anal
fisting; and having ever shared needles or
equipment to inject drugs. Moderate risk
was defined as not belonging to either
group.

Specimens were tested at local laborato-
ries with assays licensed by the Food and Drug
Administration for hepatitis B surface antigen
(HBsAg) and for antibodies to hepatitis B sur-
face (anti-HBs) and core (anti-HBc) antigens.
We defined vaccine-associated immunity as
the presence of anti-HBs alone among MSM
who reported having received 1 or more doses
of hepatitis B vaccine. HBV infection (past or

current) was defined as the presence of anti-
HBc or HBsAg. Susceptibility to HBV infec-
tion was defined as not having any of the 3 se-
rologic markers. Unknown status was defined
as the presence of anti-HBs alone in MSM who
reported not having been vaccinated with 1 or
more doses of hepatitis B vaccine.

Analytic Methods

Rates of immunization and HBV infec-
tion are reported overall and by age, race/eth-
nicity, metropolitan area, and risk group. All
rates are based on a minimum denominator
of 20. We used the χ2 test on combined data
from the 7 areas to evaluate variables asso-
ciated with infection and immunization. We
combined the data because we found, using
the Breslow–Day test,23 that associations were
homogeneous across metropolitan areas. Be-
cause of the substantial literature on behav-
ioral risk factors associated with HBV in-
fection among MSM, we evaluated HBV
infection by a single risk hierarchy rather than
by multiple risk behaviors.18–22

We used logistic regression to identify
independent predictors of immunization.24

We entered into the model all variables that
were found to be associated or that we rea-
soned could be associated with immuniza-
tion. The full model was then reduced by the
stepwise elimination of the least significant
variables. Variables were removed from mod-
els only if there were no substantive changes
in remaining regression coefficients. The final
model had no evidence of collinearity and
had a nonsignificant goodness-of-fit result
(P = .63), suggesting adequate fit.24,25 All
analyses were performed with SAS version
6 (SAS Institute, Inc, Cary, NC).

Results

Sampling Outcomes

During 1592 sampling events in the 7
areas, the Young Men’s Survey staff counted
38622 men who appeared to be younger than
30 years. Of these, 23881 (62%) were ap-
proached, 21096 (88% of those approached)
completed their brief eligibility interview, and
6866 (33% of those who completed the eligi-
bility interview) were eligible for the Young
Men’s Survey. Of these eligible men, 4274
(62%) agreed to participate.

Of the 4274 participants, 162 (4%) were
confirmed duplicates and were removed from
analyses. An additional 43 participants (1%)
were judged by interviewers to have reported
invalid data. Of the remaining 4069, 3% re-
ported never having had sex, 11% reported
never having had sex with men, and 1% had
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TABLE 1—Sampling Outcomes and Demographic Characteristics of Participants, by Metropolitan Area

Sampling Outcomes Baltimore Dallas Los Angeles Miami New York San Francisco Seattle All

Survey period 1996–1998 1994–1995 1994–1996 1995–1996 1997–1998 1994–1995 1997–1998 1994–1998
Enrolled, n 342 521 504 481 537 683 364 3432
Participation rate, %a 57 51 57 75 64 74 61 62
Race/ethnicity, %

Asian 3 2 6 2 2 16 7 6
Black 38 15 8 16 24 15 8 17
Hispanic 3 19 40 60 41 27 3 30
White 49 59 29 18 11 31 64 35
Mixed 6 3 10 2 17 10 13 9
Other 2 2 7 2 6 1 4 3

Age, y, %
15–19 38 36 49 43 57 41 48 45
20–22 62 64 51 57 43 59 52 55

aAmong men who were determined to be eligible.

FIGURE 1—Hepatitis B immunization coverage and prevalence of hepatitis B
virus (HBV) infection among 3432 young men who have sex with
men sampled in 7 US metropolitan areas from 1994 to 1998.

missing or incomplete hepatitis B laboratory
data.

We limited our analyses to the remaining
3432 MSM. Participants were recruited at 194
venues in the 7 areas: 30% at street locations,
28% at dance clubs, 12% at bars, 10% at so-
cial organizations (e.g., gay–lesbian youth or-
ganizations), 9% at businesses (e.g., restau-
rants, cafés, bookstores, athletic clubs), 5%
at parks and beaches, 3% at gay pride events,
and 3% at adult bookstores and bathhouses.

Eligible participation rates ranged from
51% to 75% in the 7 areas (Table 1). Young
men aged 15 to 19 years were significantly
more likely to participate than men aged 20 to
22 years (69% vs 57%, P=.001). Compared
with men of all other races or ethnicity, men
of mixed race were more likely to participate
(77% vs 61%, P=.001) and Asian men were
less likely to participate (52% vs 63%, P=.001).

Sociodemographic Characteristics

Participants generally reflected the un-
derlying racial and ethnic patterns of the areas
in which they resided (Table 1). Nearly half
(45%) were younger than 20 years, half were
still in school, and the parents of over half (59%)
had attended or graduated from college. Al-
though 96% were currently domiciled (living
alone or with friends, relatives, or other per-
sons), 35% reported having ever run away from
home. Most (65%) were employed part-time
or full-time; 26% were seeking employment.

Immunization Coverage and Prevalence
of HBV Infection and Risk Behavior

Of all participants, 9% had been immu-
nized against hepatitis B and 11% had evidence
of HBV infection. Seventy-seven percent of
participants were susceptible to infection and
the status of 3% was unknown. Immunization
and HBV infection prevalence rates varied by

metropolitan area (Figure 1). By the risk hier-
archy, 10% of all participants were classified
as low risk, 54% as moderate risk, and 36% as
high risk. Of those at high risk, 13% reported
ever having injected drugs and 6% reported
ever sharing needles or “works.” Of those sus-
ceptible to HBV infection, 86% reported ever
having engaged in anal sex, 72% had had anal
sex in the past 6 months, 44% had had 6 or

more lifetime male partners, and 6% reported
ever having injected drugs.

Factors Associated With HBV Infection

The prevalence of HBV infection ranged
from 2% among MSM aged 15 years to 17%
among those aged 22 years (P=.001). Preva-
lence of HBV infection, which increased by
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Note. HBV prevalence among Asians aged 15 to 16 years was not calculated
because only 2 participants were in this age and race category.

FIGURE 2—Prevalence of hepatitis B virus (HBV) infection among 3432 young
men who have sex with men sampled in 7 US metropolitan areas
from 1994 to 1998, by age group and race/ethnicity.

age for all racial/ethnic groups (Figure 2), was
22% among Asians, 15% among Blacks, 12%
among mixed-race subjects, 10% among His-
panics, and 7% among Whites (P=.001). HBV
prevalence also varied significantly by risk hi-
erarchy, ranging from 4% among MSM at low
risk to 7% among those at moderate risk and
18% among those at high risk (P=.001).

Health Care Use

Ninety percent of participants and 88%
of those susceptible to HBV infection reported
using a regular source of health care. By
provider type, 43% of participants used a hos-
pital, school, or community clinic; 39% a pri-
vate physician; 19% a health maintenance or-
ganization; 12% a health department clinic;
and 18% another type of provider (more than
1 source could be given). Sixty-five percent of
all participants (63% of those susceptible) had
been previously tested for HIV infection, and
13% (12% of those susceptible) had been pre-
viously diagnosed with an STD. Of suscepti-
ble MSM who had used HIV testing services,
62% had been tested at least twice. Ninety-six
percent of those susceptible to HBV infection
reported using a regular source of health care,
having been tested for HIV, or having been di-
agnosed with an STD. Of participants who re-
ported having never been vaccinated against
hepatitis B, 73% reported not knowing about

the vaccine and 9% believed that they were at
low risk for HBV infection.

Factors Associated With Immunization

Immunization against hepatitis B was as-
sociated with several sociodemographic and
health care variables (Table 2). Participants from
Seattle (1997–1998), New York (1997–1998),
and Baltimore (1996–1998), had 12, 7, and 5
times greater odds of being immunized (re-
spectively) than did participants from Dallas
(1994–1995). Other variables associated with
immunization included using a regular source
of health care, being younger, being in school,
having informed others about being sexually
attracted to men, having been tested for HIV
infection, and having tested HIV negative.Vari-
ables not associated with immunization in-
cluded race/ethnicity, sexual and drug-use be-
haviors, having had an STD, and having
received medical care for HIV infection.

Discussion

Despite the availability for nearly 2 dec-
ades of an effective vaccine, our findings sug-
gest that few adolescent and young adult MSM
in the United States are vaccinated against hep-
atitis B. As a consequence, nearly 1 in 5 MSM
in our sample acquired HBV by age 22. The

prevalence of infection increased significantly
by age and risk behavior, corroborating find-
ings that sexual behavior is the predominant
mode of HBV transmission among MSM.18–22

As reported for the general population, rates
of HBV infection were higher for MSM of
Asian, Black, or mixed race than for White
MSM.26

As we expected, young MSM who used
a regular source of health care were more likely
to have been immunized than those who did
not have a regular source of health care or did
not use health care services. However, even
though 9 of 10 young MSM reported using a
regular source of health care, only 1 in 10 had
been immunized. Of MSM susceptible to HBV
infection, most were unaware of hepatitis B
vaccine and engaged in risk behaviors that
could lead to infection, yet nearly 9 in 10 re-
ported using a regular source of health care.
These and other data suggest that many
providers miss opportunities to inform and vac-
cinate persons at risk for hepatitis B.6,27–30

Providing vaccinations in HIV–STD di-
agnostic and treatment settings may prevent
many HBV infections among young MSM.31

We found that of participants with a past STD,
fewer than 1 in 10 had been immunized, and
many who were susceptible to HBV infection
reported a previous STD. Although the inte-
gration of hepatitis B prevention within STD
programs has been successfully demonstrated,
very few programs provide hepatitis B vac-
cine.32–36 We also found that nearly two thirds
of susceptible MSM had been tested for HIV
infection, and most of these men had been
tested at least twice. These and other data sug-
gest that many MSM are regularly tested for
HIV, thus providing repeat opportunities for
hepatitis B vaccination.37–39 Although we did
find that participants who had been tested for
HIV were more likely to have been vaccinated
than those who had not, this association prob-
ably represents a marker for better health main-
tenance behavior rather than an indicator of re-
ferral or vaccination practices. Federal HIV
counseling and testing guidelines do not specif-
ically address hepatitis B prevention, and, as
practiced in public health settings, HIV coun-
seling does not usually include any consider-
ation of hepatitis B prevention.40,41

Health care providers should routinely
identify and vaccinate or refer for vaccination
persons at risk for HBV infection.6,42–44 Our
finding that the prevalence of HBV infection
increased from 2% among 15-year-olds to 17%
among 22-year-olds underscores the need for
providers to identify and vaccinate MSM as
early as possible. Identifying vaccine candi-
dates, however, can be challenging, because
many gay and bisexual youths do not report
their sexual orientation to their providers.45,46

We found that young MSM who acknowledged
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TABLE 2—Factors Associated With Hepatitis B Immunization Among
3432 Young Men Who Have Sex With Men Sampled in
7 US Metropolitan Areas, 1994–1998

Characteristic No. % Immunized Adjusted ORa 95% CI

Demographics
Residence

Dallas 521 2.5 1.0 . . .
Los Angeles 504 4.6 1.6 0.8, 3.4
Miami 481 5.4 2.4 1.2, 4.9
San Francisco 683 5.7 2.3 1.2, 4.5
Baltimore 342 12.0 5.2 2.7, 10.0
New York 537 15.8 7.4 4.0, 13.8
Seattle 364 26.6 12.1 6.6, 22.1

Race/ethnicity
Hispanic 1015 7.2 . . . . . .
Asian 201 8.0 . . . . . .
Black 578 8.3 . . . . . .
White 1215 11.1 . . . . . .
Mixed 302 11.6 . . . . . .
Other 118 14.4 . . . . . .

Age group, y
20–22 1899 7.3 1.0 . . .
15–19 1533 12.1 1.6 1.3, 2.2

Currently in school
No 1720 7.3 1.0 . . .
Yes 1712 12.0 1.5 1.2, 2.0

Informing others of 
sexual orientationb . . . . . . 1.1 1.0, 1.2

Risk Behaviorc

Lifetime partners
1–5 1488 8.7 . . . . . .
6–19 1078 10.1 . . . . . .
≥20 866 9.9 . . . . . .

Anal sex—ever
No 449 8.5 . . . . . .
Yes 2983 9.6 . . . . . .

Anal sex—past 6 mo
None or protected 2039 9.4 . . . . . .
Unprotected 1393 9.5 . . . . . .

Injected drugs—ever
No 3192 9.2 . . . . . .
Yes 240 12.1 . . . . . .

Health Care
Regular source

No 355 2.5 1.0 . . .
Yes 3077 10.3 4.1 2.0, 8.1

Diagnosis of STD—ever
No 2974 9.5 . . . . . .
Yes 458 8.7 . . . . . .

Tested for HIV
No 1196 7.1 1.0 . . .
Yes 2236 10.7 1.7 1.3, 2.2

HIV status
Positive 246 5.3 1.0 . . .
Negative 3186 9.8 1.9 1.0, 3.4

Receiving care for
HIV infection

No 3394 9.4 . . . . . .
Yes 38 13.2 . . . . . .

Note. OR=odds ratio; CI=confidence interval; STD=sexually transmitted disease.
aAdjusted odds ratios are reported for those variables that remained in the final logistic

regression model. All other variables listed were entered into the full model but were
removed in the variable-reduction procedure as described in the Methods section.

bMeasured on a 7-point scale: not “out” to anyone (1) to “out” to everyone (7).
cSex with other men only.

their sexual orientation to others were more
likely to have been immunized. Although this
association could be a marker for better health

maintenance behavior, it may also indicate that
providers who were aware of their patients’
risks were more likely to prescribe vaccine.

Providers can obtain accurate sexual histories
to help identify, inform, and vaccinate young
MSM by creating environments in which gay
youths feel welcome and safe.45,47 Vaccination
practices may be improved by using standing
orders for nonphysicians to administer vac-
cines, instituting provider reminder and patient
reminder or recall systems, and periodically
assessing immunization coverage.48

We were encouraged by our finding of
higher hepatitis B immunization rates among
MSM who were younger, who were in school,
and who resided in Baltimore (1996–1998),
NewYork(1997–1998),orSeattle (1997–1998).
Higher immunization rates in these metropoli-
tanareas than inDallas (sampled in1994–1995)
might be attributable to expanded Vaccine for
Childrenprogramcoverageforadolescentsaged
11 to12years (initiated in1994)and forall ado-
lescents younger than 19 years (initiated in
1997).9,49 Higher immunization ratescouldalso
beattributable to improvement inproviderprac-
tices and increases in school-based vaccination
requirementsorprograms.50,51 InSeattle, forex-
ample, hepatitis B vaccine was made available
in all high school health clinics in 1995 (H.
Thiede, DVM, MPH, Public Health—Seattle
and King County, oral communication, De-
cember 1999).

Our reported immunization coverage
should be considered a minimum estimate, for
2 reasons. First, vaccine-induced anti-HBs may
havewanedbelowdetectable levelsamongsome
men who reported being vaccinated. However,
significantunderestimationattributed towaning
immunity is unlikely because of the young age
andpresumedhealthystatusof theYoungMen’s
Survey participants (7% were HIV infected).
Second, some men who did not report being
vaccinated but who were positive for anti-HBs
alonemayalsohavebeenvaccinated.Anti-HBs
alone (without a vaccination history), however,
may represent a false result, very low exposure
to HBV without infection, or HBV infection
with loss of anti-HBc.52,53 Defining vaccine-
associated immunity by the presence of anti-
HBs alone would have raised our reported im-
munization coverage from 9% to 12%.

Several reports assert that most high-risk
persons are difficult to reach with prevention
servicesandacquireHBVinfectionbefore they
access health care.5,54–56 Our data suggest that
this is not true for young MSM. We conclude
that the ongoing failure to prevent HBV infec-
tions among young MSM results, in part, from
missed vaccination opportunities in the health
careandHIV–STDpreventionsystems.Acom-
prehensivestrategy toeliminateHBVtransmis-
sion in the United States must address these
missed opportunities. Despite advances in in-
creasinghepatitisBvaccinationcoverageamong
children, universal infant vaccination will not
eliminate the acute and chronic consequences
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ofHBVinfectionformore than20years.Byim-
proving immunizationpracticesand integrating
HBVpreventionintoHIV–STDpreventionpro-
grams,wecanpreventmanyinfectionsnow.
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