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On the Role of Sexual Behavior in the Spread

of Hepatitis B Infection

WOLF SZMUNESS, M.D., M. ISAAC MUCH, ALFRED M. PRINCE, M.D., JAY H. HOOFNAGLE, M
CHARLES E. CHERUBIN, M.D., EDWARD J. HARLEY, and GLORIA H. BLOCK, New York, New Y

and Bethesda, Maryland

There Is a significant excess of serologle evidance of hepatitis
type B infection In two high-promiscuity populations: patients
with venoreal diseases and thelr unrelated sexual contacts
(159, ta 189%) and male, but not female, homosexuals
@@7% to 51%). Spouses of asymptomatlc chronic cariers
of antlgen had a higher prevalenca (26% to 28%;) than
spouses of noncarriers (10% to 1194); howevar, the
peevalence in the former is relatively low when compared
with rates seen In other relatives of carriers. Persons who
had a higher-than-average probabillty of exposure to
potentially infective partners or whosa patisms of scxual
behavior made such exposure more likely (large numbers

of sexual partners, long duration of homosexuality,
involvement in predominantly anal intercourse) ware found
t have sarologic evidence of hepatitts B more frequently
than thasa with other patterns of sexual behavior. This

study shawed a strong association betwean serologic
evidence of type B hepatitis and patterns of sexual behavior.
Howsver, whether or not transmisgion of hepatitls type B
vins occurs through vaginal intercourse could not be
sscertalnad,

TVPE & sEPATIIIS VIRDS, it is now geoerally acknowledged,
€0 be transmitted by nonpercutancous routes (1-5). How-
ever, the exact mechanisms of virus transmission from
person to person by means other than jafected blood re-
main obseure,

Recent studies report that the hepatitis B virus cen be
ransmitted by gexual coptact. The hepatitis B surface
antigen (HB,Ag) was reported to be prescnt in menstrual
blood (6), in semen (7, 8), and in vsginal sectctions (9)
of cionic antigen carriers. Numcrous cases of type B
bepatitis among sexual partners of symplomatic or asymp-
1omatic carriers of HB,Ag have becn described (10, 11)
20d an apparcot excess prevalence of antigen or sntibody
o hepatitis B surface antigen (anh-HBg) ip beterosexual
or homosexual paticats with veneral diseases has beea re-
ported (12.14),
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On the otker hand, two studies (15, 16) carried
among prostitufes did not show any significant exces:
HB,Ag, while in only one of these studies prostitutes v
anti-HBg positive mote frequently than control won
Similarly, our own pilot study among 119 spouscs of bl
donors who were chronic carriers of HBgAg provided |
cvidence of the significance of sexual transmission betw
married couples: spouses were found to have a high p
alence of anti-HB,, while the presence of HBgAg
documented much less frequently among spouses !
among other members of the family (17).

Due to these inconelusive data, a retrospective study
carried out to ascertain the role of sexval behavior an
test the validity of the sexual-transmission hypoth
Scveral Iarge samples of people with varying pattern
sexual behavior were surveyed for serologic evidenc
past or present hepatitis type B infection: spouse
abtigen-carriers and noncarricrs, patients with gonor
or sypbilis and their scxual contacts, apd homosexl
Unforiunately, it was not possible to sclect a meanin
sample of prostitutes.

Our basic assumption was that if sexual transmis
does in fact occur, thea (1] the prevalence of serc]
evidence of hepatitis B infection should vary signific:
between these groups of people known or supposed to
various patterns of sexual behavior; {2] within each gr
the prevalence of hepatitis B events should be correl
with certain features relevant to the intensity and dive
of sexual behavior; and [3)] spouses of carriers shoul
at higher risk than spouses of noncarriers or other ¢
parable population groups.

We further speculated that bccsuse sexual beha
particularly scxual outlets and number of sexual part
depends on marital status (18), then it is reasonabl
expect an excess of singles among entigen carriers as ¢
pared with noncarricrs. Therefore, the marital status
large number of blood donors, both antigen carriers
noncarriers, was analyzed.

Kethods
YOFULATIONS STUDIES

Sample Number I: This study consisted of 238 sﬁous«
white and black volunieer bleod donors from New York
during routipe screening, werc [ound 1o be HB,Ag ncgativi
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Teble 1. Comperison of the Four Stxty Bamples and Controit According to Certaln Sociodsmographic and Epldemiologic Cheracteristies

Characteristics Spouses of Spouses of Patieats of Venereal Homosexuals Control

Noncarriers Carriers Drisease Clinics (o = 674) (o = 700

{n = 238) (n = 280) (n » 597) )
Men 17.5 13.2 24 929 64,2
Non-whites 10.5 200 5.6 139 8.5
>40 years old 47.4 s 99 17.7 31
Foreign born 18.0 12.6 NA* 9.1 138
29 years of cducation 95.6 94.7 96.1 97.6 988
Residence in New York City 443 50.6 NA 98.1 454
10 sex partoers in last 6 months NA NA 1.8 50.3 NA

History

Viral hepatitis or jaundice 10 24 8.0 23.1 26
Yeoereal disease 42 28 45.6 59.5 3.7
Blood transfusioa © 341 29 2.8 29 3.3
Drug addiction o 20 10.4 5.1 08
Heavy drinking NA NA 4.0 5.0 0

* NA = daws not svailzble,

of the index-dovors were anti-HB. positive), Because of an
unusually high prevalence of HB.Ag and anti-HB. scen among
donors of orientzl origin (19), they were excluded from this
and other study samples. A comparison of the familics who
consented to participate with those who refused did not show
significant differcnces with respect to a2 number of sociodemo-
graphic characteristics. Due to the fact that the majority of
blood donors are white men, most of the spouses tested were
white women.

Sample Number 2: This study copsisted of 280 spouscs (87%
were wives) of white and black donors who were persistent
carriers of HB,Ag (repeatcd derection of antigen in at least
two specimeps drawn 6 months apart). Due to the relatively
high frequency of HB.Ag detection among blacks of this area
(19), the proportion of blacks in this sample was larger than
in Sample Number 1 (20% Versus 10.5%).

The methods of selection and survey of Semples Number 1
and 2 have been described in more detail elscwhere (17).

Sample Number 3: This study consisted of 597 heterosexual
patients attending two venercal discase clinics in New York
City; 272 of them werc either under treatment for syphilis or
gonorrhea or had had trcatment in the past, while the remain-
ing 325, mostly unrelated sexual contacts of veneredl disease
patients, attended the clinics for screcning and did not have a
history of known vepereal infection. The scxual identity and
pcxual behavior patterns of these $97 subjects werc esteblished
during a personal, confidential intcrview, all were cxclusively
or predominantly heterosexual

Sample Number 4: This study consisted of 674 homosexuals
solicited to participate in this survey through two recognized
homoscxual organizations and two beulth clinics. Only persons
who declared theroselves as exclusively or predominantly homo-
sexual were included in this sample Ninety-threc percent of
the entire sample were men. No essential differences with re-
spect to age, cthmicity, dumation of homosexuslity, and history
of venereal discase between the surveyed homosexuals from
different organizations and institutions were seenu

The frequencies of hepatitis B infcctiops in these four study
samples were compared with the results of screening by the
same laborstory assays of u random, control sample of 10 000
healthy adulty from the pame area {volunteer blood domors).

Table 1 shows that, in addition to sex and cthnicity, the four
saviples surveyed differed from cach other and from the com-
trol population in certain other characteristia known or sup-
poscd to be independently associated with the likelihood of ex-
posure to hepatitis B infection Hepatitis B frequency rates in
the study samples were, therefore, standardized in reference to
the contrels taken as & normal stacdard (20).

Marital status was recorded among 590 male donors found
to be HB.Ag positive during routine screening carricd out in
1971-1973 and in a randomly selecicd sample of 663 malc
donors who donated during the seme time period and who were

found 1o be antigen negative, Both groups of donors have bea
surveyed by means of a comprehensive self-administered ques-
tionnaire and were found to be comparable with cxch other in
most of the analyzed varinbles, except cthaicity,

QUESTIONNAIRE SURVEY

All participating persons from the four study samples,
well as a 7% systematic subsample of the 10000 controls.
were surveyed for pertinent sociodemographic and epidemiologic

information by means of a sclf-administered questionnaire. The-

questionnaire tsed in the survey of Samples Number 3 and
4 conptaincd, in addition, a large number of gucstions deafing
with scxual behavior. The rationale and objectives of the
survey werce explained to all participants, and assurances of
strict conficentiality of information obtained were given

The response-rate to the questionnaire survey among dozors
and their spouses was 72% and among the high promiscuoity
groups up o 85%.

LARGRATORY MEYHODS

Screening for HB.Ag Was done by radioimmune assay (2])
and reverse passive hemagglutination (22); positive specimens
were confirmed by wentralization methods. Screening for ant-
HB, was done by passive hemagglutination (23). Antigenic
determinants g, d, and y were assuyed by hcmapglutination i
bibition method (24). Screening for untibody against the core
antigen (sou-HB.) in a selected group of 302 specimens negh-
tive for surface untigen and antibody was done by comnplement
fixation (25). Serologic tcsts were done under code and all
positive results were confirmed by retesting. Serum glutamic
pyruvic transaminase (SGPT) determinations were done by the
spectrophotometric method. The chi-tquare and Mantel-Hacas
28] tes1s (20) wrre used to detormine statistical eipnificance
between frequency rates- i

Results

v
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SEROLOGIC EVIDENCE OF HEPATITIS TYPE B N THE STUDY

SAMPLES

The overall rates of HB,Ag, anti-HB,, and anti-HB; .

detection in the four samples and controls are presentcd in
Table 2. As can be scen, the frequency of hepatitis B
detection in the group of spouses of noncarriers (Sample
Numbcr 1) was very close to that observed in the contiols;
prevalence rates in the donors, therefore, were used to
compute rclative risks (ratios of prevalence in a given
sample to the prevalence found in countrols).

Among the spouses of HBgAg carriers, only two (0.7%)
were found to be antigen positive; both were wives, on¢
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) y fﬂzmmdwruumhmmmunfxemhmwmm
Spouses of Spouses of Paticuts of Venereal Homosexsals Controls
Controls Noncarriers Cazriess Discase Clinics
n=700 p — % ——
Prevalence
by HB.Ag 0.4 07 13 43 0.3
311 }  Anti-HB, (=1:8) 10.5 264 16.6 438 70
13'8 H:B-A! or mﬂ'HB-
93'5 Crude 109 211 179 48.1 1.3
45.4 Stapdardized for sex® 11.3 52 17.6 37.3 .
NA Standardized for age* 10.8 283 18.1 511 e
Standardized for ethnicity® 112 26,7 149 47.4 .
26 Anti-HR, (21:8)}¢ ND3 5.1 6.0 124 0
3.9 Relative risk§
3'3 7 HBAg 13 13 4.1 13.0 1.0
0.8 Axnti-HEB, 1.5 7 24 63 1.0
3'0 HB.Ag or anti-HB, 1.5 37 24 6.6 1.0
;ﬁ’i‘“ "_T}Eﬂu’im mu.:a and sotibody.
For de ug:l:e 1axt.

rs have been ND = ot .

:zch“ :odm:é\:e; 9 white and the other black. However, anti-HB, was de-  ethnicity are small or statistically insignificant in the
ectable in 26.4% of all tested spouses of carriers (25.4% samples of spouses of heterosexuals from veneral disease
of white and 33.9% of blacks), or 2 to 3 times as fre- clinics. In contrast, in the homosexual population there
quently as among spouses of noncartiers or controls. An  seems to eXist a strong correlatiop with all three character-

* samples, as excess prevalence of HBgAg (1.3%) was seen in the  istics. Although no antigen and very little antibody was

000 c°.:’>‘1'°l.s' , ssmple of heterosexuals attending venereal disease clinics;  detected among female homosexuals, as many as 4.6% of

gf:;:c_ oge however, the rate of all hepatitis B events (HByAg or all tested male homosexvals were antigen positive and

pmgber 3 and anti-HB,) in this saraple was lower than in the spouses of 46.5% were antibody positive. Both antigen and antibody
stipns dealing HBgAg carriers (17.9% versus 27.1%). Twenty-four per-  were also detected significantly more frequently in homo-

ctives of the
assurances Of

crot of patients with venereal disease diagnoses were
antigen or antibody positive, as compared with 16.6% of

sexuals 40 or more years old than in those under 40 years
of age; this age~-dependence seems to be related not to the

ﬁ::'dom their unrelated sexual contacts. An unusually high pre-  age-factor as such but to duration of homosexuality.
h promiscuity valence, for this orea, was seen in the sample of homo- Certain differcnces in relation 1o ethnic background also

assay (21)
ive spccimens
ning for ant-
3). Antigenc

N THE STUDY

ind anti-HBe
presented in
hepatitis B
fers (Sample
the controls:

tcrc uscd to
in a given

wo (0.7%)
¢ wives, ORE

|
|
|

sexuals: 4.3% were antigen positive (13 times more fre-

| quently than controls), and 43.8% were antibody positive

(4 1 5 times more frequently than controls). The differ-
ence in cumulative prevalence rates between the four

| samples were ¢ssentially unchanged by adjustment for age,

X, or ethoicity. The only exception occurred for the
goup of homosexuals, where standardization for sex

parenteral exposurc (blood transfusions or shared needles)

) could be excluded. The relative distribution of ad and ay

subspecificitics of the HBgAg were similar to that scen in
the general population of this area (19).

_ The homosexuals were found to have significantly higher
titers of hemagglutinating snti-HBy (log,, geometric mcan
* & of titer = 2.56 = 0.87) when compared with aat-
bOdY-POSitives among the three other samplcs (1.91 =
0.85). Antibody Jevels in the homosexuals were also much
highey than those ordinarily seen in other, nontropical
Populations (26).

PREVALENCE ACCORDING TO SEX, AGE, AND ETHNICITY
As can be seen from data presented in Table 3, differ-
taces in prevalence of antigen or antibody by sex, age, and

seem to exist.

OTHER RISK FACTORS IN THE HOMOSEXUAL POPULATION

Due to the small number of female homosexuals sur-
veyed and the negligible prevalence of hepatitis B events
among them, further analysis will be confined to men.
From more than 20 variables analyzed, Table 4 presents

the core brought the adjusted rate slightly closer to rates for the  only those that seem to be associated with the prevalence
w;’:k':sgl r other three groups. The frequency of antibody to cors of antigen, antibody, or both.
code and all Antigen in the spouses of carriers and the bigh promiscuity As maxny s 2_3% of the.: .surveyed homos'cx?als gave &
glutamic groups was also significantly higher than that observed in past history of vual hepatitis; thc_ gwat majority of thm
done by th¢ | the controls. In the great majority of persons with de- events were recognized by a physician. Among tbose with
r;itnl-_HaenS' tectable antigen, surface or core antibody-apparcot such a history, serologic evidence of hepatitis B was

detected in 65%; the later frequency is significantly
higher than that in homosexuals without a bistory of
viral hepatitis (P < 0.001).

Relatively fow of the homosexuals admitted to shered
needle injections of narcotics (5.1 % as opposed to 10.4%
among patients attepding vencreal discase clinics). In
those homosexuals with a history of drug-addiction, antigen
was detected with nearly the same frequency as in those
without such a history; howcver, the cumulative prevalence
of both antigen and antibody was higher in the former
than in the latter.

A well-known feature of homesexual behavior, pn-
marily in men, is an extracrdinarily high degree of sexual
promiscuity (18). In the sample studied, nearly 54%
reported 10 or more (up to 60) sexusl partners during a

Srmuncss ot al * Sexual Behavier and Hepatitls B Infoction 491
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Table 3. Froquercies of Hepatitis Type B Detection in the Study Ssmples In Relation to Sex, Age, and Ethnk Background nmﬂ:u;
gon-w
Variable HBsAg HB:Ag or tati-HBs smong fems
Spouses of  Heterosexuals Homoscreals  Spouses of  Spouscs of  Heterosexusls  Homosexusk )
Caxriers Noncarriers Cerriers igeusslon
. % R To prove
retrospectiv
Men 0 1.4 46 100 28.9 20.4 51.1°
Women 0.8 1.2 o 10.0 26.8 115 6.3 type B hep:
< 40 years old 1.2 1.1 4.4 10.0 26.2 168 47.7 W Mmapy ¢
.40 years old 0 34 5T 100 2.7 28.8 6s.1* | gifficult tas
White, non-Jews 0.5 0.7 45 9.3 258 116 46.4 i a long-
Jews 0 0 30 11.4 20.0 14,1 §3.0° - :
Blacks 1.8 20 83 0 339 150 53,3 | perunent ]
Hispaoic: 1 14 58 313 t 250 63.5° vided, ther
* Sud ; : . other e (3); (2 < 0.01 population.
§ e s Y e iy Sihmic rowma: comRate EemAiE <0, stwdy of
miscuity g
6-month period before this survey. When this group was titis B positive more frequently than those with a be [ many othe
compared with homosexuals reporting less than 10 part- ginning of homesexuality at an older age; this association | ated with
ners during the game period, no differences with respect  was also secondary to duration of homosexual life. treatment
fo antigenemia were seen; however, antibody was de- As many as 63% of all sizveyed homosexuals gave 2} position. }
tected with a high excess (60.5% versus 30.9%). past or present history of gonorrhea, syphilis, or both { B virus o
When surveyed for the most frequently or exclusively  Similarly bigh frequencies of venereal infections im this | contsining
used type of sexval method, 42% reported oral-genital,  population were reported by other workers (27, 28).]1 practically
269% anal-genital, and the remaining 32% ecqual use of  Cumulative prevalences of zntigen and antibody were sexual int
both of the above. Among those reporting oral-genital 31.7% among persons without & history of venercal | route or
metbods, 2.3% were antigen positive and 39% wore  disease, 55.9% among thosc with & history of gonorrhes, § sexual pz
antibody positive; in the mixed-method group, 4.7% 66.2% among those with syphilis, and as much as 80.3% { forth. He
and 56%, respectively: and in the group reporting pre-  among those with both syphilis and gonorthea (chi-] ity and h
dominantly or exclusively rectal imtercourse, 7.5% and  square = 68.62]; P < 0.001). These diffcrences, how- | virus is
S1%, rcspectively, These differences are statistically  ever, do not seem to be related to venereal discase as} vaginalir
highly significant. such, but to various characteristics that distinguish those On the
The cumulative prevalence of antigen and antibody persons with yenereal disease from those without jt} used in
(but not that of antigen only) also seems to depend oa Persons who gave a history of venereal disease also re-§ and tran
the duration of homosexuality. In bomosexuals 30 or less ported & greater number of sexual partners within the | 2 propor
years old, 33% of those with a duration of homosexuality  preceding 6 months than those without such a history. { these m:
of less than 6 years were hepatiis B positive, in contrast  They had practiced bomosexuality for a longer period of | exposure
to a posilivity rate of 50% to 58% among those with a  time, they reported genital sores, abrasions, and similar In ren
longer duration; in the age group of 30 to 49 years old, lesions more frequently, and they had been involved more | two sep:
these rates were 29% and S8% to 66%, respectively. frequently in rectal intercourse. It would thus seem that ! spread ¢
The aforementioned dependence of prevalence on age at  the same factors that increased the risk of veneresl! [1] the
screening was found to be secondary to the duration of  discase also cnhenced the likelihood of acquiring hepatitis ) vaginal
homosexuality. Similarly, persons who reporied tbat they  B. In other words, associaton between bepatitis B and | May be
bad been involved in homosexual practices beginning in venereal discase does not seem 10 be a causal one certain
childhood (11 years or younger) were found to be hepa- An unusually high proportion of antigen-positive bomo- | fain sex
sexuals was found to have abnormally elevated serumi = Virus ip
Table & Reiation Between Serclogic Evidernce of Hepatitls Type B glutamic pyruvic tramsaminase (SGPT) levels; 62% of § May n¢
snd Certaln Risk Factors In 626 Male Homotexuals 8il carriers bad levels higher than 40 Karmen units, and } Patterns
T 48% had values higher than 60 Karmen units. In antigen {  Sirculat
Risk Factot Pﬁg’s 1’?;?2; HAP::SH"‘JB: positives from the other three samples, the frequencygo! i Toutes,
Factoe in Positive SGPT abpormalities was similar to that ordinarily sees : As
Sample in asymptomatic carriers, that is, 20% to 25% (29). " by vag
study
no. (%3 % ili
Past vira hepatitis 144 () 70 650° UNMARRIED VERSUS MARRED . : Z'fhm
Drug addiction 32(51) 63 68.8 Table 5 presents the proportions of unmarried mes ? °
%lgmpmt Sﬂ months ﬁg (;ig gl.g. g(axg- (single, divorced, separated, apd widowed) of differest i '::“:
ominan ¢ . . S . ; ;
>10 years o homosexaaly P Ew.o; 39 64.0° ages among donors who were camiers of HByAg o
Present or past veneral discase 396 (63.3)  6.1° 621° comparison with donors who were noncarriers. vinei
An excess of unmarricd men among HBgAg carriers i cing
‘d;fu‘f;‘g&:ufzm‘“ﬁ:m_‘{;*é‘;ogf“ =i the factor and thoss secn in all age groups. The observed difference in pro- caxI:i ¢
1 Versus predominantly oral. portions of unmarricd men between carriers and nor | e
492  Octoder 1978 » Annals of Intemns! Madicine = Yolume 83 » Number 4
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arfers is statistically sigmificant for both whites and
son-whites. No such predominance of singles was found
umong female carriers.

Descurssion

To prove conclusively by means of a cross-wctiom.!,
rerospective study that an infection such as asymptomatic
wype B hepatitis can be transmitted venereally, in addition
to many other potential modes of transmission, is a
dificutt task indeed. Firstly, discussion of sexual behavior
s a long-standing taboo and, therefore, collection of
pertinent information presepts great difficultics; if pro-
vided, there is no easy way to test its reliability. Secondly,
populations that secm to be the most suitable for the
sudy of vcnereal transmission, spouses and high-pro-
miscuity groups, differ from cach other with respect to
rany other characteristics that are independently associ-
sted with risk of type B hepatitis (Table 1}; no statistical
treatment can overcormne these disparities in gample com-
pasition. Finally, and most importantly, because hepatitis
B virus can most probably be transmitted through virus-
coptaining saliva, urine, and otber vchicles (5), it is
ptactically impossible te differentiate between the role of
sexual intercourse and that of some inapparent parenteral
ioute or close personal contact that occurs between
sexval partmers, for example, kissing, touchiog, and so
forth. Hence, even a strong associstion between promiscu-
ity and hepatitis B prevalence does not yet prove that the
virus is transmitted by sexual contact, particularly by
vaginal intercourse.

On the other hand, the markers of hepatitis B infection
tsed in this study (aotgen, surface and core antibody,
20d transaminase elevation) are kmown to persist only in
1 proportion of persons exposed; hence, faflure to detect
these markers in @ person’s serum does not exclude past
wposure 10 a potential route of transmission.

ln reviewing the results obtasined ia the present study,
two separate aspoets of the role of sexues! behavior in the
ipread of the hepatitis B virus should be distingujshed:
{1} the possibility that this virus c¢an be transmitted by
vaginal intercourse per se and, therefore, that hepatitis B
may be regarded as a venercal discase, at least under
trtain ¢ireumstances; and [2) the indirect impact of cer-
fain sexual behavior patterns on the spread of hepatitis B
virus in different populstion groups. An infectious agent
way not be directly transmitted venereally, yet certain
Paterns of sexual behavior raay sustain or inhibit its
circulation and disseminstion by means of other potential
Toutes,

As to the possibility of sexual transmjssion, particylarly

vaginal intercourse, observations made during this
Study are ambiguous; they neither exclude such a possi-
blity nor do they provide convincing evidence in support
of this hypothesis. Although observations msde in high
Wromiscuity samples (Numbers 3 and 4) are compatible
with the sexusal transmission hypothesis, the results of
crecning in the samyple of sponscs did not provide con-
¥incing evidence supporting this hypothesis.

In our pilgt study we found that 4 out of 119 (3.4%)
turiers’ ypouses tested were HBgAg positive and as many

Table 5. Proportions of Unmerrled Among Donors—Carrisrs of
HB,Ag and Koncarriers (Men Only)

Age Surveyed Unmarried
Caniers  Non- Carriers  Noa-
carricrs carriers
ne. %
Less than 30 ycars ofd 252 233 56.3 48.5
30-39 168 152 2.8 14.5
40-49 11 158 19.3 10.7
50 or more years old 5 120 13.6 9.2
Total 590 663 37.64 24 6"

¢ P < 001 (Mantel-Hasnare] test),

as 36.4% werc anti-HBg positive, exceeding several times
the rat¢ among the general population. However, due to
the fact that among other relatives of the index-carriers
the prevalence of antibody was found to be equally high
and antigen was detectable much morc frequently, we
speculated that sexual transmission does pot seem to be
of great importance in the intrafamilial spread of type B
hepatitis (17). As the number of spouses tested jn this
study was substantially increased and ethnic-specific
prevalence rates were computed, the rate of entipen
detection among spouses became smaller and differences
in prevalence between spouses and otber rclatives became
greater. Three out of five spouse-carriers detected during
the entire survey were observed in a small group: of
Orientals tested, Chinese and Filipino, groups known to
bave unusually high zatigen prevalence (19), while prev-
alenct in other ethnic groups was essentially the samc as
in the general populetion: 0.4% in whites and 1.8% in
blacks. In comparison, the same survey showed that
prevalence of antigen among siblings of both races was
15% to 30%; among parcnts, 12% to 25%; and among
children, 1.5% to 6% (30). Tbese relatively low antigen
rates in spouses of carriers would be difficult to explan
if sexual intercourse were of great importance as a routc
of transmission. Antigen carriers were not detected among
spouses recently screened in Canada as well (31). It is
aleo of intercst that during extensive surveys camried out
in high-prevaleace areas, neither Blumberg and colleagoes
(32) nor Ceppellini and colleagues (33) werc sble to
find both matings antigen positive. On the other hand, tas
excess prevalences of antibody to the surface and core
antigens among spouses would seem to be compatible
with the sexual transmission hypothesis.

More reliable evidence in support of sexnal transmission
has been presented with respect to patients with overt,
serclogically confirmed type B hepatitis, Secondary cases
of hepatitis B among sexual partpers of patients have
been reported in this country (10), in England (11-14),
in Spain (34}, and in other arcas. Mosley (35) recectly
reporied that up to 189 of the spouses of patients with
acute hepatitis B contracted the infection, while none of
their other family members did. Qur own observations
made in families of chronic dialysis patieats with actre,
mostly anicteric hepatitis B, also showed a high aftack
rate amopg spouses (26). Likewise, surveillance of over
5000 family upits with an index-patient with acute
hepatitis, mostly type B (which was conducted in Poland
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in the 1960s), showed high attack rates of secondary
cases among spouses (3). These obvious differences
between asymptomatic carriers and paticats with acute
illness in terms of potentials for sexual transmission may
be related to varying levels of infectivity. Variations in
infectivity associated with clinical manifestation are a
well-known feature of many communiceblc diseases.
Observationps made ip the sample of homosexuals, con-
trary to those in spouses, are copsistent with the sexual
transmission hypothesis. Homosexuals, well known to
cbange sexual partners much more frequently than any
other populstion group (a modal male homoscxual may
have 1000 or more sexual pariners throughout his life
time*), were found to have prevalences of HBgAg. anti-
HB,, and anti-HB, rarely observed in industrislized
countries. In additon, a close correlation between prev-
alence and various sexual behavior factors was observed;

the prevalence of type B hepatitis cvents was found to be -

affected by the number of sexual partners, duration of
bomosexuality, and the methods of sexual jntercourse
used, Although the size of the lesbian sample was too
small 1o warrant conclusions, the different patterns of
prevalences among male and female bomosexuals are of
ipterest. In the Jatter group no antigen carriers were
detected, while antibody was detected with the same
frequency as among beterosexual women. This lJow prev-
alepce may be related to the small number. of sexual
partners that most lesbians have; in the homosexual sample
surveyed, the mean number of partners during the pre-
ceding 6 months was 1.8 for women, as opposed to 20
for men. Such a “dose-response™ effect would indicate a
strong association between type B hepatitis and sexual
behavior.

Another point of interest in this population is the close
parallelism in the distribution of venercal diseases and
bepatitis B evepts. Both these infections bebaved in a
similat way and tended to be widespread in a group of
persons with a specific pattern of sexual behavior. Thus,
in this population bepatitis has a sumber of featutes in
common with venereal diseases.

A relation between hepatitis B and sexual behavior does
seem 1O exist in the saraple of heterosexuals from venereal
disease clinics ay well, although due to the small numbers
in the numerators these refations did not always yield
statistical significance. Promiscuity, increased exposure;
and higher risk of contracting hepatitis B would slso ex-
plain the cxcess of unmarried people among antigen
carriers detected in 1971-1973 (Table §5).

It should be noted that the high prevalence of antipen
and antibody jn homosexuals is in part associated with a
high incidence of acute and chronic hepatitis B in this
population. A considerable proportion of homosexuals
tested (23%) gave a past history of acute viral hepatitis;
the majority of antigen carriers (up to 62%) had bio-
chemical evidence of liver damage, while the levels of
antibody in those anti-HBg positive were unusually bigh
A high proportion of persons with a reccat episode of
acute disease or with chronic active hepatitis would alse

* Barr. AP; Parsons] communication.
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- in rectal intercourse may be explained by two factors: |}

cadaa o

be suggested by the excess prevalence of antibody to cor
antigen (10% versus 0% in normal controls and $%
to 6% in the other samples). i

An unpexpected finding in this study was the kip
prevalence of hepatitis B in homosexuals whose scxwal
activity included rectal intercourse, and a relatively icx
prevalence among those whose activity involved pre.}
dominently oral-genital intercourse; the Jatter had ;
hepatitis B prevalence comparable with - heterosexuals
Because oral intercourse generally involves swallowing of
semen and closc contact with saliva, both found to con
tain antipen, one would not expect such a difference. Tk
high prevalence in homosexuals predomipantly invehved

g

damage of the mucous membrane of the rcctum tha
frequently occurs during rectal intercourse {the surveyed
persons reporied proctitis ‘as one of the most comman
complications); and [2] the mucosa of the rectum may be
8 better portal of entry for virus than the digestive tract

In summary, this study showed a strong association be
tween patterns of sexual behavior and the prevalence of
type B hepatitis infection. This study seems to conim
that in certajn populations promiscuity, intimatc coctad
with large nombers of sexual partners, and extravaginal !
intercourse may be responsible for a large part of clinically
apparent or inapparent infections. However, whetber o
not type B hepatitis is really transmitted by vaginal ister-
course could oot be ascertained ip the present survey.

Our data would suggest that avoidance of rectal iater-
course by homosexuals might substantielly reduce the
transmission of hepatitis B among them, and, due 1o the
high risk of gonorrhea, syphilis, and hepatitis B fo
homosexuals, it would seem that they sbould be advised
to refrain from blood donations. Although no exsct in
cidence rates of homosexuality are available, studies
carried out by Kinsey, Pomeroy, and Martin (18) in ¢
19405 indicated that 8 substantial proportion of men m tht
United States, particularly unmarried (up 1o 37%), ane’
jnvolved in homoscxual activity.

Large-scale prospective studies dealing with stzualh
associated type B bepatitis, both overt and asympm:natlﬁ?
seem to be indicated.
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