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To address the hypothesis that male sexual behavior may
affect the etiology of invasive cervical cancer, a case-control
study was undertaken in Panama, Costa Rica, Colombia and
Mexico. The study enrolled hushands of those women with
invasive cervical cancer and of those age-matched controls
who reported only one lifetime sexual partner. A total of 204
case and 485 control husbands (T8% and T1%, respectively, of
identified husbands) were interviewed, clinically examined,
and had penile swabs taken for papillomavirus assays, Risk
increased significantly (p = 0.005) with the number of sexual
partners reported by the husband (RR = 2.0 for 26+ vs. <&
partners). Low educational status of the husband was alzo an
important predictor of risk, possibly indicating the role of
unmensured aspects of sexual behavior. Yisits to prostitutes,
circumcision status and sexually transmitted disease histories
were not important predictors of risk, but evidence from clin-
ical examination indicated that poor genital hygiene may be
involved. Human papillamavirus (HPY) expression as defined
by filter in situ nybridization was detected in 20=23% of sub.
jects and, except in the small group with both HPY types 6/11
and 1618, was not related to risk, This may reflect sampling
problems in the male or the importance of host factors which
enbance viral carcinogenicity in the fernale,

Although the importance of a sexually transmitted agent in
the etiology of cervical cancer is well recognized {Brinton and
Fraumeni, 1986), most studics have focused on the sexual
behavior of females, with lintde attention given to the conlri-
bution of their nuale sex partners. Indications that the male may
play an important role derived mitially Irom studics showing
geographic clustering of cervical and penile cancer (Cartwright
efal , T980; Lier al. 1982 MacGregor and Innes, T9830) and
elevared rates of cervical cancer among wives of penile cancer
patients (Oraham er af., 1979 Martinez, 1969; Smith et al..
1980 A follow-up study of the wives of men previously mar
ricd wr women with cervical cancer shoswed that the incidence
of cervical abnormalitics among these subsequent wives was
greater than among control wives (Kessler, 19771, More re-
contly, two studies have directly assessed the contribution of
the male by comparing sexual belavior of the bushands of
ceervical cancer cases and of their controls. Buckley and others
(193 L) focused on the hushands of subjects who reported only
ong sexual partner, enabling assessment of the effects of male
bebaviar indgpendent of well-recopnized female characieris-
tics. Motably, hushands of cases mare often reported multiple
sexual partners, earlier ages at fissl intercourse, extramaritsl
affairs and histories of sexually cransmitted discases. In a study
armomg Hispanie immigrants to the San Franciseo Bay Area
(Zunzuncgul er of., 1986), a simtlar pattern of risk was ob-
served, with husbands of cases being 5.3 times more likely
than husbands of controls to report 20 or more sexual partners,

Skegg and others (1982) have proposed that the relative
umportance of the male factor will depend on the patlern of
sexual behavior In society as a whole, and that the high inci
denee rates of cervical cancer in Latin America may relate to
certain behaviors, including sexual relationships outside of

e aned visils W prosttetes, To acldress this hypothesis
aned to clarify “made fcor'” relationships sugpested by previ-
ous sludics, woe undertook @ large case-control stedy in lour
Latin American countrics, including Tor study hushands of in-
vasive corvical cancer patients and controls who reported only
ane hfetime sexual [rartner

SUBJECTS AND METHOMDS

This study Tocused on the hosbands of women who, inoa
cise-vontrol stody of cervical cancer in Panama; Costa Rica;
Bogota, Colombin: and Mexice City, reported only one life-
fme seauad partner. Female cases consisiod of women diag-
nesed with incident iovasive cervical cancer -:_Furin;g 1he p:,'rin;l
Jamary 1, 1986 (o Junge 30, [YET at the Panamanian National
Oneology Institute: three government referral centers i San
Jose, Costa Rica; the Colombian Natzonal Cancer Institure in
Buogota; and the Oneology Hospital of the Mexican Social Se-
curtly System in Mexico City, Al cancers were histopatholog-
ally confirmed and clinically staped. Cases who had received
prior treatment, who were older than 64 years or who had not
been residents of the delined study arcas Tor at least 6 months
wers not enredled mthe stody.

For cach case, twao age-matched {hy 5-':.-'-:::!’ age groups) fe-
male centrels were rundomly selected. In Panama and Costa
Rica, one community and onc hospital control were selected,
while in Bogota and Mexico both controls were from hospitals.
Hospital controls were selected in Panama and Costa Rica from
inpaticnts at the primary referral hospital serving the arca of
residence of the cases; in Bogota from 8 tertiary level govern-
ment hospitals; and in Mexico from 3 social security hospitals
serving the population from which cases derived. Hospital con-
frols were randomly selected from women admitted with non-
gynecologic conditions; women with 3 previous diapnosis of
carcer, wheo had undergone hysterectomy, or who were admal-
ted with endocrine or smoking-relaled discases were not eligi-
Ble as controls. Communily controls from Panama and Costa
Rica were randomly sclected from computerized census list-
ings, which are updated every several years, An age-matched
contral was selected from a random censal segment in the same
district of residence of cach case. A short questionnaire was
administered 1o all selected subjects and those found o have
had & hysterectomy were replaced with another randomly se-
bected woman,

0 the 766 patients and 1,532 controls eligible for study, 759
(99 1% and 1,467 (95 8% agreed Lo be imerviewed. A total
of 40.0% of the cases and 33.0% of the controls reported one
lifetime sexual partner; monogamy rates among controls vared
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from 30.3% in Panama to 67.3% in Mexico. Forly-four mo-
nogamous cases and 102 monogamous controls were widows,
Interviews wene successfully completed with 204 (T8.5%)
identified case husbands and &85 (71.7%) control hushands.
Non-response was accounted for by refusal (4.2% of cases vs.
[1.7% of contzols), inability to locate (14.2% vs. 12.9%),
communpication problems (1.2% vy, 14%), and other miscel-
lancous reasons {194 v 1995, Case ve, control husbands
from each study arca consisted of 53 vs. 104 from Bogota, 58
vy, 160 from Costs Rica, 45 v 123 from Mexico, and 48 vy,
98 from Panama,

Traincd interviewers (usually male physicians) conducted a
standard personal interview in a private seiing in conjunction
with a physical examination, usually at the sulyect’s home or
work place (mean inlerview time = 25 minutes), [nterviews
[oepged on socio-demographic factors, residential gatterns,
sexual behavior, genital hygicne, medical history, and Fanmily
history of cancer. The physical examination included assess-
ment of hygicne, circumcision status and stigmata of genital
discase,

Material [or Twman papillomavirus (HPY) DNA assays was
collected using a cotlon-tipped swab to gently scrape the co-
ronal suleus and another swab inserted into the wrethral meatus,
Both swabs were suspended in phosphate-bulfered saline and
stored at — 2000 until tested. HPY DNA ways detected by the
filter in site hybridization method (Durst ef af., 1983; Schnei-
der er ., 1985 modificd as detailed elsewhere (Caussy et al
198%: Reeves ef al., 1987). Cells from cach sample were fil-
tered onto 3 separate nitrocellulose papers. DNA-DNA hybrid-
ization was carried oul at 42°C in 30% [ormamide (Tro-17°C)
using pBR plasmid zlone or with inserts of HPV-16 and 18 or
HPY-6 and 11 DNA. The probes were labelled with =P dCTP
o a specific activity of more than | * 10% cpmig using a
commercial nick-translation system (Bethesda Research, Gai-
thersburg, MD). After hybridization, the filters were washed 4
times for 1 br at 65°C (Tm-15C) and then exposed al = 70°C
for | to 3 days to X-ray film, in a Kodak intensifying screen.
Al satoradiopraphs were examined independently by 3 obsery-
ers and those specimens recorded as positive by at least 2
chservers were considered positive, Specimens which reacled
positively in the pBR322 assay {less than 2%) were considered
separately in analyscs.

To estimate the risk of ~ervical cancer associated with char-
aclerislics of husbends, odds ratios, as approsimators of rela-
tive risks (RRY, were caloulated. Multivanate logistic regres-
sion was used to adjust for potential confounding varisbles
(Breslow and Day, 1980), deriving maximum likelihood est
mates of combined REs and 93% confidence intervals {C1.
Tests Tor trend in e logistic analyses were obtained by care-
gorizing the exposure variable, and treating the scored variable
as continuous. Conditional logistic segression was also under-
taken (Lubin, 1981), but since this necessitated elimination of
all unmatched elements and resulted in considesable loss of
power, unmatched sesults have been chosen for prasentation,
Separate analyses were undertaken using only hospatal or com-
munity controls, but since results were similar the 2 control
groups were pooled.

RLSULTS

Table I presents risks according to educational staus and
sexual behavior of the husbands. Education was significantly
inversely related to risk, with the RR (adjusted for other fac-
tors) rising to 2.0 for those with 1-3 years of education com-
pared to 10 or more vears (p for rend = 0.02). After adjust-
ment for education, there was a significant rend of increasing
rsk with number of sexusl partners (p = 0.005), the reporting
of more than 25 partners being associated with a risk of 2.0
(958 C1 1,2-3.4) compared 1o 5 or [ewer partners, Risk in-
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TABLE I - RELATIVE RISKS OF CERVICAL CANCER ACCORDIMG TO
ELUCATION AMD SEXLUAL BEHAVIOR OF HUSEAMDS

Husbands
v RE (o
Cases  Cansrads
Education (yoars)
10+ il a2 1.0
T4 e a3 1.81 (0.9-3.4)
4 Tt 182 1.6 {0827
-3 A 5.4 203 (h1-3a
Mone 9 By 224 (1.0-4.34)
Mumber of sexusl partners
1-5 39 125 L.00F
B 10 53 128 Lan  {h9-2.3
11-25 34 125 |.54 Y|
e+ Gk 104 2.04 {[.2-3.4)
Agc at first seaual
Inferouurss
18 + 57 151 I
617 S0 P37 DY ibS-1E
14-15 iR 133 L7 7=l
<14 28 64 087 (0515

=

Iadjusted for spe Onean ages. cases = 49,2 years, controls = 436 years) amd
rumiber ol sexual partuers. T Adjusted for age and veass of education —*Adjustesd for
gy, years of edusation, ard pumber of sexual panness.

creased with aumber of partners in Bogota (RR = 2.7 for
26+ partners), Mexico (RR = 5,13, and Panama (RR =2.3),
although the relationship was not present in Cesta Rica
(RR = !.11. When the reference group was changed to those
with only | partner {5 cases, 22 contrals), the trend became
slightly stronger, the RR associated with more than 23 partners
increasing to 2.8 (95% CI L.0O-8.0). Although there was a
slight trend toward increasing risk with carlicr ages at first
intercourse, this was not significant and disappeared after ad-
justment for number of sexual partners.

Further analyses considered other measures of sexual activ-
ity, including frequency of intercourse, visits to prostilules,
and other specific sexual practices. There was no relationship
of risk with usual frequency of sexual activity (Table 10), or
with frequency early in life or maximum frequency within any
|(-year period (results not shown). Although a substantial pro-
portion (61,0%) of subjects reporicd cver having visited a pros-
e, this did not relate w sk (RR = 1.0, Neither total
lifetime visits nor frequency of visits at vafous times wene
important predictors. There was some suggestion of decreasing
risk with use of condoms (RR = 0.5 for frequent vy, no usel,
bt frequent use was uncommaon. Neither anal intercourse nor
sexaal relations with animals was associated with risk.

Table 1 presents risks associated with a vanety of genital
disorders, Alithough many of these were commonly reported,
including genital wans (RR = 0.8), genital lice (1.4}, gonor-
shea (1.0) and syphilis (1.2), none of the specific conditions
was associated with significant risk. In addition, vague symp-
toms such as lymphadenopathy, penile secrelions, soreness
when urinating, or genital uleers/sores, were not predictive of
risk. Bathing practices, meluding times of bathing per week.
type of Facilities, and frequency of washing the genitals, did
not generally relate to risk, although frequent use of a bathtub
was associated with a low nsk (RR = 0.2, 95% CL 0, 1-1.0%
{Table [V). A problem with suspension of the foreskin was
associated with a non-significantly increased risk (1.6, 95% CI
0).5-4.51, although based on small nuembers,

A total of 47 case and 123 control husbands reported being
circumeised (RR = 0.9, Limited concordance was found be-
tween sclf-reported circumeision status and clinical evidence.
with the latter being associated with a RR of 1.1 (Table V).
With the chinical examination as the standard, sensitivity of the
interview information was 92% in the cases vs. B8% in the
controls, while the specificity was lower (86% vs. 82%), f.e.,
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TABLE Il - BELATIVE RISKS OF CERYVICAL CANCER ACCORMIMG |12
SELECTER RE.J'LL'.""._I. L‘I‘MR&F'FE&RIS'I'I{'S OF HUSHANDS

Eushznds

—_ kRt M95% Clj
Casts  Cerirls
Average weekly frequency
of sexval intercatrse
I 26 A0 1.00
z 54 03 I.536  (4-2.7)
3 T [44 ILEL (&1
4 3t 735 L4 ihe-2.1)
i+ 3 58 L3T 0.8-3.0
Unknown 3 z 0,36 0.-1.3)
Ever wisil a prostiue
Mo a3 156 1.0
Yes [28 2492 095 (0.6-14)
Unknowsn 13 i7 98 (0.5-2.00
Lifetime visits to
prostitutes
Mone 63 155 1.00
=50 0 7 .25 0.8-2.mM
iN-249 23 7 07 41 n
250 + 55 128 278 (0.5-1.3)
LUnknown 13 n 0899 (520
Anal intercourse
Maver |54 385 LoD
Somctime: AN 100 LI 0717
With wife 24 46 L19  (D7-2.00
Mat with wife 26 5 04 (0.6-1.8)
Use af condoms
Mowver 10 297 1.0
Rarely k¥ 7 T2 A-15
Sametioaes 32 8 93 (0615
Frequentlyfalways 7 n 052 (02-1.3)
Unknown | 3 OE2 (D l-8.1)
Sex with an animal
Mia 1&1 47 [WrH
Yes 23 43 113 a2

Adiusted for age. vears of education. and rumther of saxyal partears,

more individeals repored themselves circumeised than were
found on examination. Clinical examination Failed 1o find dif-
ferences between case and control husbands with respeet o
evidence of phimosis. However, the detection of SHEgma un-
der the foreskin was associated with a significantly elevated
adjusted risk (1.5, 93% CI 1.0-2.3). The examination also
assessed evidence of penirg swelling, ulcers, chancres, wats,
herpes, monilia, or discharge. These conditions were rarely
found and were equally common among case and control hus-
bands. When questioned about past infectio ns, more case than
control husbands reported a history of ulcers or chancres,
although the asscciation was not statistically significant
(RR = 2.0, 95% Cl 0.9-4.4).

DMNA hybridization assays revealed evidence of positivily to
HPV types 6711 or 16/18 in 22.9% of the cases vr. 19.8% of
the controls for whom valid results were available, Presence of
HPV 6/11 or 1618 DNA alone was not associsted with ele-
vated risk (RRs = 1.2 and (.9, respectively), but a relation-
ship was seen amang the small number of husbands with boath
viral types (RR = 2.6, 95% CI 0.9-6.9}. Further analyses,
which considered associntions arcording to degree of positivity
(amount of signal) as well as the presence of other risk factors
(e.g.. number of sexial rartners, educational leveld did not
reveal any further enhancements of risk

Smoking and drinking on the part of the husbands were not
related to risk of disease in the wives, even when the heavigst
use was considered,

DESCUSSION

This study supports previous investigations in demonstrating
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TABLE 100 - RELATIVE RISKS OF CERVICAL CAMCER ACCORDING Try
HISTORIES OF GENITAL PHSORDERS AMOSNG HUSEANDS

Hushanids

= RR! 195% 1)
Clanag Controls

Cemtal warts

Mo |65 454 | .00

Y 4 26 0,75 (0.3-1.6)
Cienital lice

Mo |6 424 |00

Ve 35 &1 L3 0E-2n
Crmnorrhea

Mo 53 4 [.00

Yoy 50 11 088 (6135

LUnknown 2 0
Swphilis

Mo |96 ity 1,00

Yes # 14 117 {0.5-2.8)
Lymphadenapathy

Mo 163 4003 L.00

¥os 41 ¥ 120 [LE-1.8)

Unknown 0 |
Fenile seeretions

Mo 1%1] 434 1.0dy

Yiea 23 40 L2 q0.7-2.1)
Soreness when urinating

Mo (16 155 .00

Wik (i%] 13 .26 (19-1.8)
Genital ulcers o sorcs

MNa 195 404 1.0K)

es o 20 Lo 0423

Unknown L [

'Adjusted for age, yoars of efucation, and nueber of scxunl panners,

a significant relationship between risk of cervical cancer and
sexual behavior of the male parner, By restricting our study to
the husbands of those female subjects who reported only one
lifetime sexual partner, we were able 1o assess risk in relation
to male behavior unencumbered by the wel l-recognized effects
of female sexual characteristics. A noteworthy finding was a

TABLE 1V - RELATIVE RISKS (F CERYICAL CANCER ACCORDING 0
GENITAL BYGIENE OF HUSHANDS

Higshants

= RR! 185% T
Caaes Contrals
Times of bathingweek
<3 2 53 [0
3-f 46 115 DB (0.5-1.6)
74 10 257 095 .5-1.7
10+ 28 &l LO& (5213
Flace of bathing
Shower in home 134 351 1.0
Shower outside 26 45 L4l (E-24
Bathtul in horme i 20 024  (0.1-1.0)
Spigot, well 14 2 134 ihe-2.h
Lake, river, stream L] 45 LOD (3518
Otirer 4 0
Wash genitals when
bethring
Mo 154 174 RV L
Yes an 104 114 (D8-1.7)
Unknawn ] 2
Prablems in suspending
foreskin®
Mo 140 345 Lo
Yeas i 0 L36  {0.5-4.5
Linknows i 7 039 0.1-29
Circameised
My 157 3ad [.00
s 47 123 DEE  (D.6-1.3)

'Adjusted for age, vears of education, amd nurber of seaua PEELAETS,
—“Circwmeised men excluded.
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TARLE W — BELATIVE RISKS OF CERVICAL CaARCER ACCORDHIMNG T
RESULTS OF THE J"JI‘_FS:[Z.-‘\.I. EXAMIMATIONG OF HUSBEANDGE

Hushands

RR! 5 Ch
[AFTTEN Dontrals
Circumeised
Mo 174 o 1.0
Yoy 24 52 i 07-1.4
Unknown & 24 LENGTE) [ Y Y
Srcima
Mo 150 k| 1.0
Yes 44 T I.5] (F.0-2.3)
Unknoan i) 25 (.63 [0,2-1.6)
Infection with HEY
Mone 111 a7 L0l
Twpes 6711 alone 1 x| 1.25 {0627
Types OOE slone 14 3 DM (0518
Types 6711 and 16718 B 0 P T W R
phR i 3 ik 0EY D23
Mo specimen 57 111 1.3 h9-2.10

“Adjusied For age, years of education, and number of sesual pariners

signilicant increase in risk ol corvical cancer with the number
of sexual partners reported by the hushand, more than 25 part-
ness in o Lifetime being associaled with a 2-Told increase in risk
when compared to 5 or fewer partners and a 3-fold increase in
risk when compared to 1 partner, In contrast, no association of
risk was noted with age al [irst sexual intereourse after number
of partners was taken into account.

Our findings are in gencral agreement with those reporied by
Buckley er ad, (1981) and Zunzunepii er of (19861, although
the strength of our association with number of partners is con-
siderably less than in their sludics. This difference may reflect
d groater stability of our cstimates, since the studics of Buckley
and Zupzuncgul included only 31 and 39 case husbands, re-
spectively. In addition, our study enrolled incident invasive
cervical cancer cases from defined high-risk populations,
whereas the other studies included husbands of pabents with
hoth pre-invasive and invasive discase from less well-defined
populations, Our estimates may, however, rellect misclassiled
reporting for the extreme categorics of sexual partnees {either
hagh or low), resulting in a dimioution of true risks, Alwerna-
lively, the risks could have been over-estimated, if fomale
cases had incorrectly reported themselves as sexually monog-
amous, and if scxval behavior of the bushands and wives was
correlated. Becavse we interviewed only the hushands of those
wonen who reported one lifetime partner, we were unable to
evaluale this possibility, but neither the study of Buckley nor
that of Zunzunegui found support for such a bizs. Thus, it
would appear that our data support a contribution of male
sexual hehavior in the cticlogy of discase among their wives,
although to a lesser extent than previously hypothesized (Skegg
eral., 1982

In addition, risk of cervical cancer was Tound to relate to low
cducational status of the husband, and the relationship per-
sisted alter adjustment for a variety of factors, particularly
specilic sexnal practices. Adthough this effect may represent a
bias due to differential non-response, it is possible that low
education is o surrogate for an unidentified aspect of sexual
behavior. However, since we are unable to delermine the ex-
tent of misclassification of number of sexual partners by edu-
cational status, the exact reasons for the clevated risk of cer
vical cancer among women with poorly educated husbands
remains unresolved,

BRINTOM ET Al

We were unable to relate risk to specific aspects of sexual
behavior, such us wisils 1o prostinetes, an associalion noted
elsewhere (Buckley er all. 1981 Zuncuncgui er al., 1986,
This mway reflect our inability to examine the number of dif-
ferent prostitutes or types of prostitutes visited (e, street-
walkers, house prostituies, cabaret entertainers), an impontant
determinant of the prevalence of sexually transmitted discascs
in Latin America (Reeves and Quiroz, 19871, Moreover, we
did nat find that risk related significantly to & history of sex-
ually transmitted diseases, as reported by Buckley, which
probably rellects the low educational status of our subjects and
their fack of knowledge of general medical events, However.,
there was a suggestion, particularly from the physical exami-
nation, that poor hygieng nught be involved, notably, a sig-
nificantly increased risk related to presence of smegma under
the foreskin (RR = 1.3). Other non-significant associations
were histories of uleers or chancres reported at the time of
examination (but not at mterview) and reported problems in
suspending the foreskin while bathing.

Although an effect of male sexual behavior on cervical can®
cer risk was apparent in this study, it was disappointing that it
could not be definitely related to HPY positivity, especially to
types [&18, putalive agents for invasive cervical cancer. The
only suggestion of a relationship was amaong the small sub-
grewp of husbands with both HPY types 6/11 and 16/1%. This
could reflect a biclogic cffect of HPY tvpes 6/11 on the ex-
pression of types 10718, musclassification of types 16718 as
lypes 611, or merely chance. Given studies that have demon-
strated a concordance of papillomaviral infection and intracp-
ithelial neoplasia among sexual partners (Barrasso et al., [987;
Campion ef af. | 1983, Levine er af, 1984), we would have
capeeted higher rates of HPV positivity in general among our
case husbands. However, HFY infection rates in our male
subjects were considerably lower than those in women during
a pilot phase of this swdy (Reeves and Quiroz, 19870, This
may indicate ither difficulties in obtaining appropriate sam-
ples from males, problems with the validity of the assay uti-
lized, or the influcnee of host faclors among females on viral
susceptibility or persistence. Of specilic interest among fo-
males are promotional effects of both herpesviruses and smok-
ing on the carcinogenicity of papillomaviruses (zur Hausen,
1982),

Finally, in concordance with a previous investigation (Lil-
ienfeld and Graham, 1954), circumcision status was difficult to
define, because of varability in information obtained from
stubjects and clinical examinations, in the amount of foreskin
present, and in the amount of foreskin removed at surgery,
Circumcision statug, however, did not appear to affect risk,
either when we considered the information obtzined from sub-
Jeets o from elinical examinations. Although difficulties in
ASSCRSING circumcision staius as a dsk factor were encountered
in this study, we did not have the problem of many previous
studies in considering circumeision status of multiple partners,
since our focus was on women who presumably had had only
one sexual partner. Thus, our data do not support the conten-
tion that circumeision affects the risk of cervical cancer,
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