
study was concluded, the Columbia Fire Depart-
ment provided appropriate HPDs to all personnel
and carried out a policy requiring their use. Six
months after the study was completed, shift com-
manders were asked to observe HPD use during
emergency responses for 1 week. They reported
that most of the firefighters in the Columbia City
Fire Department were regularly using HPDs.
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Synopsis.....................................

Factors associated with awareness and acceptance
of hepatitis B vaccine were identified among 150

homosexual male clients of a Boston community
health center. Five percent of the subjects were
unaware of hepatitis B and 25 percent had a
history of hepatitis. Among the remaining 106
men, 68 percent were aware of the vaccine, and 25
percent of these had been vaccinated. Awareness of
vaccine was associated with education beyond the
baccalaureate level. Factors associated with vacci-
nation included at least one prior visit to the health
center, having health insurance, and extent of
knowledge of the effects of hepatitis B. Among
those not vaccinated, 68 percent would like to be
but were deterred by the perceived high cost of the
vaccine. The predominant reason given by the 31
percent who have decided not to be vaccinated was
the perception that they were not at risk because of
monogamous sexual relationships, or "safer" sex-
ual practices. Strategies for maximizing vaccine use
among homosexually active men should focus on
increasing both awareness of the vaccine and ap-
propriate perceptions of risk.
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THE OVERALL MORBIDITY and mortality from
chronic hepatitis B and its sequelae, cirrhosis and
primary hepatocellular carcinoma, produce a major
burden on public health and the health care deliv-
ery system (1,2). Homosexually active men have
been recognized as a group at high risk of hepatitis
B (3); the virus appears to be transmitted in this
risk group by sexual contact, perhaps most effi-
ciently by anogenital contact (4-8).
The introduction in 1982 of hepatitis B vaccine

derived from donated serums was expected to
influence markedly programs to prevent and con-
trol hepatitis B. Despite the vaccine's proven effi-
cacy and safety in clinical trials with homosexual
men (9,10) and health care workers (11), the Public
Health Service estimates that less than 10 percent
of high-risk persons have been vaccinated (12). A
new vaccine has been introduced recently that is
derived by the genetic engineering of yeast cells
(13,14) in order to dispel some of the concerns
regarding the use of donated serum (15,16). The
cost for the newer vaccine preparation is similar to
that of the original vaccine, yet no marked increase
in use of the vaccine has been noted (12).

This study is a description of hepatitis B vaccine
use patterns among homosexually active male cli-
ents of a Boston community health center that
functions as a ambulatory medical facility and a
regional center for the health care of homosexual
men. In 1982, when hepatitis B vaccine became
commercially available, the health center developed
a policy for vaccine use, including prescreening
(4,5,17) and community education. Despite efforts
to inform homosexual male clients of the health
center by distributing a brochure as well as placing
advertisements in both general and gay local press,
the vaccine has been underutilized. Although the
epidemic of acquired immunodeficiency syndrome
(AIDS) has resulted in major modifications of high
risk sexual practices among homosexually active
males (18,19) including those studied at this health
center (20), new human immunodeficiency virus
(HIV) seroconverters and clinical cases of hepatitis
B have been noted recently among the clients of
this health center, according to one author,
K.H.M.

Methods

After pilot-testing, a questionnaire was adminis-
tered during the period July 17 through August 15,
1985, to male clients attending the health center.
Those coming for appointments with a primary
care provider were sampled systematically (every

other appointment) and informed of the study,
either by their provider or by referral to the
interviewer at the end of their visit. During the
study period, 195 men were sampled and 150 (77
percent) met the eligibility criteria: self-identi-
fication as gay or bisexual, no previous participa-
tion in the study, and consent to participate.
Interviews were conducted by one author
(E.M.H.); respondents remained anonymous. The
questionnaire was designed to collect demographic
information and a history of sexual behavior and
medical care. Information was also gathered on
attitudes, knowledge, and sources of information
with respect to hepatitis B and hepatitis B vaccine.

Tests for associations between study variables
were conducted using chi-square analyses fdr cate-
gorical variables, and t-tests for the knowledge
scales. Levels of statistical significance are reported
when P <0.05.

Results

The study subjects ranged in age from 19 to 64
years, with a mean of 30. Sixty-three percent had
either attended or completed college, and 29 per-
cent had pursued post-graduate education. Only 7
percent were nonwhite. Overall, 91 percent of the
men reported having one or more episodes of a
sexually transmitted disease (STD), excluding hepa-
titis B. By age 20, 53 percent of the sample
reported regular homosexual activity, with at least
one homosexual contact per month. One hundred
forty-three men, 95 percent of the sample of 150,
were aware of hepatitis B, and 37 (26 percent) had
reported a history of the disease. The seven men
who were unaware of hepatitis B tended to be
younger than the rest of the sample (86 percent
were under 30), and most were making their first
visit to the health center. The small number in this
group precluded further analysis. The men with a
history of hepatitis B tended to be older with a
longer history of STDs. The main analyses in this
study were limited to the remaining 106 partici-
pants who were aware of hepatitis B but had no
self-reported history of the disease.

Factors related to vaccine awareness and use. Of
the 106 men aware of hepatitis B, 72 (68 percent)
were aware of the hepatitis B vaccine; only 17 of
the 72, or 24 percent, had been vaccinated. Table 1
shows the association of selected variables with
hepatitis B vaccine awareness and use. Awareness
of the hepatitis B vaccine was significantly higher
in men with postgraduate education (P<.01). Fac-
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tors associated with vaccination were at least one
prior visit to the health center and having health in-
surance (P<.05).

Knowledge of hepatitis B transmission and effects.
In general, the 143 study participants aware of hep-
atitis B (including those with a history of the dis-
ease) exhibited extensive knowledge concerning
transmission of the virus and possible effects of a
hepatitis B infection (table 2). Overall, men tended
to have more knowledge regarding transmission of
hepatitis B infection than of the potential effects of
such an infection.
Knowledge scales for transmission and effects

were computed by summing the correct responses,
giving a possible range in scores of 0 (low) to 7
(high) for each scale. Table 3 gives knowledge scale
means in relation to a history of hepatitis B,
awareness of the hepatitis B vaccine, and vaccine
use. Knowledge of both transmission and the
effects of hepatitis B was significantly higher in
men with a history of hepatitis B, and it was higher
in those aware of the vaccine than among those
who were not aware. Men who had been vaccinated
had significantly greater knowledge of the effects
of hepatitis B than those aware men who had not
been vaccinated, but knowledge of transmission
scarcely differed in these two groups.

Reasons for vaccine acceptance or rejection. The 17
vaccine recipients in the study sample gave a total
of 33 reasons for obtaining the vaccine, in response
to an open-ended question. All 17 men indicated
that they were aware of their susceptibility to hepa-
titis B. Additional reasons included recommenda-
tions by health care workers (18 percent), reading
informational brochures (12 percent), and a family
member's or lover's experience with hepatitis B (12
percent).
Of the 55 aware men who have not been

vaccinated, 38 said that they intended to be vacci-
nated. The remaining 17 men who have elected not
to accept hepatitis B vaccine gave a total of 35
reasons for this decision. Low perceived susceptibil-
ity was the reason given by 53 percent either
because they were in a monogamous sexual rela-
tionship, or because they practiced safe sex or
monogamy, and two men practiced "cautiousness"
and "health consciousness" in relationships. Five
men (29 percent) felt that the vaccine cost too
much. A similar percentage-29-expressed con-
cern about the vaccine-related health problems, but

Table 1. Factors associated with awareness and use
of hepatitis B vaccine 1

Aware of hepatitis B Aware of vaccine

Percent
Numer of aware Number of Percent

Variable men vaccine men vaccinated

Total ............. 106 68 72 24
Age (years):

19-29 .60 62 37 19
30 and older.46 76 35 28

Race:
White .96 70 67 24
Nonwhite .10 50 5 20

Education:
College or less.77 60 46 20
Postgraduate.29 290 26 31

Residence:
Metropolitan Boston 61 69 42 24
Other .45 67 30 23

Duration regular homosex-
ual activity:
5 years or less.52 67 35 20
6 years or more.52 69 36 25

History of STDs:
0-1 episodes.35 60 21 24
2-5 episodes.52 71 37 22
6 or more episodes 19 74 14 29

Previous health center
visit(s):
No .43 63 27 11
Yes .63 71 45 331

Health insurance:
Insurance .82 72 59 329
No insurance.24 54 13 0

1 Excludes 37 men with a history of hepatitis B.
2 p<.o1.
3 P<.05.

only 1 man mentioned concern about getting AIDS
from the vaccine.
The 38 men who stated that they intended to

receive the vaccine but had not yet received it were
asked what had prevented them from getting the
vaccine to date. Sixty-seven responses were given.
Eighteen men (47 percent) cited lack of informa-
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Table 2. Knowledge of transmission and health effects of
hepatitis B among 143 men aware of hepatitis B

Number of
cowrr

Knowbde of hpatts B responses Pnt

Mode of transmission:
Sexual contact .133 93
Sharing needles .133 93
Contact with someone's
blood .132 92

Receiving blood transfusions 122 85
Casual contact (for example,
a handshake)' .127 89

Donating blood1 .101 71
Sharing food' .68 48

Health effects:
Chronic hepatitis B .104 73
Carrier .102 71
Asymptomatic hepatitis B.102 71
Acute hepatitis B .98 69
Liver cancer .75 52
Cirrhosis of liver .61 43
Mononucleosis2 .55 39

1 Transmission unlikely; correct response Is no.
2Unlikelyeffet; correct response is no.

Table 3. Knowledge of transmission and effects of hepatitis B
among study subgroups

Knowledge of hepatitis B
sales

TransmIssIon Effects
Vaflable Number nean mean

History of hepatitis B ........ 143 ... ...
Yes ..................... 37 16.1 25.2
No ..................... 106 5.6 3.8

Awareness of vaccine ....... 106 ... ...
Aware .................... 72 15.9 24.4
Not aware ................ 34 4.9 2.6

Acceptance of vaccine....... 72 ... ...
Accepted ................. 17 6.2 15.1
Not accepted ............. 55 5.8 4.2

P<.05.
2 P<.001.
NOTE: Scales computed by obtaining sum of correct responses to questions on

transmission and effects of hepatitis B for each participant.

tion. The predominant barrier, cited by 45 percent,
was the high cost of the vaccine, with low per-
ceived susceptibility the next most frequent reason
mentioned by 21 percent. No one in the group who
intended to be vaccinated mentioned fear of getting
AIDS from the vaccine as a reason that kept them
from getting vaccinated.

Information sources. The main sources of the re-
spondents' health information during the past year
were pamphlets from health centers (91 percent),

gay newspapers (90 percent), and health care pro-
viders (78 percent). Other, less frequently cited
sources given by at least 50 percent of the sample
included local gay advocacy groups, gay magazines,
general newspapers, television, general magazines,
and posters in gay bars. These sources were simi-
larly ranked as good sources for future health in-
formation.
The 98 men in the study sample who knew a

vaccine for hepatitis B was available became aware
of the vaccine from several sources including gay
newspapers (64 percent), health care providers (44
percent), friends (37 percent), and brochures of
health care facilities or gay organizations (36 per-
cent). Other, less frequently cited sources included
general newspapers, gay magazines, general maga-
zines, or a lover.

Discussion

The sample of men in this study appeared to be
representative of gay and bisexual men attending
the health center. Demographic characteristics of
the study sample were generally similar to the
characteristics of the population of male clients
who attend the center, based on previous surveys
(20,21).

Two-thirds of the men in this study were aware
of hepatitis B and may have been susceptible
because they had no previous history of the dis-
ease. Education beyond the baccalaureate level and
more extensive knowledge about methods of trans-
mission and effects of the disease differentiated
aware from unaware subjects.

Vaccine use was quite low: only about one-sixth
(17 of 106) of potentially susceptible subjects had
been vaccinated. Vaccination rates among men who
were aware of the vaccine were significantly influ-
enced by previous attendance at the health center,
an indication of the effort by the center to educate
these men about the vaccine and, possibly, a
reflection of increased health consciousness and
concerns. Having health insurance was also associ-
ated with being vaccinated, although health insur-
ance plans may not cover the cost of the vaccine.
The men who had been vaccinated had significantly
greater knowledge of the effects of the disease than
the unvaccinated, indicating a better understanding
of the severity of the disease. However, knowledge
of the means of transmission was not associated
with the decision to be vaccinated.
One of the main barriers to vaccine acceptance

identified in this study is the lack of perceived
susceptibility by study subjects. Previous studies of
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hepatitis B vaccine use among health care workers
have also identified this problem. Palmer and King
(22) found that vaccination rates among high-risk
hospital employees varied by their perceived occu-
pational risk of acquiring hepatitis B. Anderson
and Hodges (23) also found that vaccine acceptance
was associated with a high perceived risk. In our
study, men in monogamous relationships or who
practiced "safer" sex felt that they were not at risk
of hepatitis B infection. Although hepatitis B
infection is more likely among men with multiple
partners and among those whose sexual practices
include unprotected anogenital or oroanal contact
(7), the prevalence rates of hepatitis B markers in
gay and bisexual men who do not engage in risky
practices are high enough to warrant concern about
the safety of persons who do not stringently refrain
from any unprotected anogenital or oroanal con-
tact. More than 90 percent of gay men in one large
cohort had some anogenital contact in 1984-85
(24). Results from an ongoing study of HIV
infection at the community health center when the
current 'study was conducted (20) indicate that
among men with similar sociodemographic charac-
teristics who did not have a history of hepatitis B
and had'not been vaccinated, more than half were
engaging in unprotected anogenital or oroanal sex-
ual contact, and more than one-fifth were engaging
in these practices with multiple partners. Although
the frequency of these practices has declined subse-
quently, a significant percentage of these men
continue to practice high-risk behaviors (25).
Another major barrier identified was the per-

ceived high cost of the vaccine. Although the costs
of vaccination are high (26), several studies have
indicated the favorable cost-benefit ratio of hepati-
tis B vaccination in high-risk groups, as long as
prescreening for susceptibility is part of the pro-
gram (27,28).

Interestingly, concerns about the safety or effi-
cacy of the hepatitis B vaccine were not major
concerns in this population, as they were among
previous studies of health care workers (23,29).
Bodenheimer and coworkers (29) found that beliefs
regarding the safety and efficacy of the hepatitis B
vaccine were the major determinants of decisions to
accept or reject the vaccine.
What are the implications of this study for those

who seek to maximize vaccine use among homo-
sexually active males? First, awareness of the
vaccine needs to be enhanced in the gay commu-
nity. The three main sources cited by participants,
both for general health information and for spe-
cific information on the vaccine, were gay newspa-

pers, health care providers, and brochures provided
by health care facilities or gay organizations.- It
would seem appropriate to rely heavily on these
sources in an educational campaign.

A' second implication is the need to educate gay
men both on the potentially serious sequelae of
-hepatitis B infection and on their susceptibility to
the disease. Although such information may be
incorporated into educational messages about the
vaccine, there is also the need to discuss with the
individual the risks associated with his particutAr
sexual lifestyle. This discussion could be initiated
by the health care provider or by designated
counselors within the context of "safer sex" coun-
seling sessions. The intense concern with safer
sexial practices that has been engendered by the
AIDS epidemic may provide an important opportu-
nity for discussion of the hepatitis B vaccine (30).
A third implication of this study is the age group

that must be targeted for educational programs.
Our study indicates that regular homosexual activ-
ity began during the teenage years for about half of
the sample. Younger men may be a particularly
difficult group to reach both because they do not
identify with gay organizations and may be preoc-
cupied with concerns around gay identity and
"coming out." Nevertheless, efforts must be made
to reach this group soon after homosexual activity
begins (4). As preventive care was the main reason
given by our study subjects for seeking medical
care after regular homosexual activity had begun,
medical providers need to be alerted to identify this
risk group promptly and promote the use of
hepatitis B vaccine.

Finally, the cost barrier needs to be addressed in
order to allow low-income men to take advantage
of this important preventive technology. Cost will
continue to be a deterrent to optimal use of the
vaccine unless all third party payors are convinced
of the favorable cost-benefit ratio of hepatitis B
vaccination for homosexually active males.
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