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THIS study of cancer of the cervix was
undertaken to determine, first, whether

a previous study1 which had demon-
strated an association with coitus could
be confirmed in a different setting; sec-
ond, whether the disease is related to
circumcision status as determined by
actual examination of the marital part-
ner; and third, whether the epidemi-
ologic characteristics of carcinoma in
situ and cervical atypia are similar to
those of invasive carcinoma of the cer-
vix. The present paper is a preliminary
report from a continuing stpdy, and will
be limited to data regarding the associa-
tion of coitus with invasive cancer of the
cervix. The data on circumcision status
and on the epidemiology of carcinoma
in situ and cervical atypia are still in-
sufficient for presentation at this time.

It is recognized that there is a cer-
tain risk involved in presenting prelim-
inary data from an incomplete study,
since it may well be that the final re-
sults will be different. Nevertheless, the
information available appears to be suffi-
cient to warrant presentation and dis-
cussion of the relationships found be-
tween coitus and carcinoma of the
cervix.

Methods

The previous study,1 conducted at the
Charity Hospital of New Orleans, in-
cluded 122 patients with cervical carci-
noma and an equal number of gyneco-
logical controls matched by race and
five-year age group. All interviews were
conducted by a single nurse interviewer
who had no knowledge of the patients
diagnosis.
The present study includes patients

from four hospitals in New York City:
Kings County Hospital, Metropolitan
Hospital, St. Albans Naval Hospital, and
St. Johns Episcopal Hospital. For each
patient with carcinoma of the cervix the
control was the next patient admitted to
the same gynecological service who
matched by population group (Negro,
Puerto Rican, Jewish, other white, and
Oriental) and five-year age group
(15-19, 20-24, and so on). Except for
those Puerto Ricans who could not speak
English and were interviewed by a
Spanish-speaking nurse, all interviews
were conducted by a single nurse inter-
viewer who had no knowledge of the
patient's diagnosis. The interview form
was essentially the same as that used
in the previous study.

Analysis of specific factors included
all matched pairs for which the corre-
sponding data were available. The
matched chi-square test was used to de-
termine the significance of differences
between the pairs of patients and
controls.

Results

This report includes 239 patients with
histologically confirmed invasive squa-
mous cell carcinoma of the cervix. There
were 176 patients seen at Kings County
Hospital, 38 at Metropolitan Hospital,
16 at St. Albans Naval Hospital, and
9 at St. Johns Episcopal Hospital. Of
the 239 patients, 161 were Negro, 46
were other white, 26 were Puerto Rican,
5 were Jewish, and 1 was Oriental. The
age distribution of the patients is given
in Table 1.
The controls included women with a

variety of gynecological disorders (Table
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Table 1-Age at interview of patients

Patients
Age No. %

15-19 1 0.4
20-29 9 3.8
30-39 70 29.3
40-49 61 25.5
50-59 58 24.3
60-69 25 10.5

70 and over 15 6.3

Total 239 99.9

Table 2-Primary diagnosis of controls

Controls
Diagnosis No. %

Myoma of the uterus 68 28.5
Cystocele, rectocele, urethrocele 29 12.1
Dysfunctional uterine bleeding 23 9.6
Other benign tumor 19 7.9
Other carcinoma 17 7.1
Abortion 17 7.1
Endometrial carcinoma 13 5.4
Pelvic inflammatory disease 9 3.8
Uterine prolapse 7 2.9
Cervicitis 7 2.9
Ectopic pregnancy 4 1.7
Other 26 10.9

Total 239 99.9

Table 3-Current marital status

Patients Controls
Status No. % No. %

Married to
first husband 44 18.4t 76 31.8t

Married to
second or
later husband 35 14.6 26 10.9

Single 11 4.6* 29 12.1*
Separated 78 32.6t 47 19.7t
Divorced 15 6.3 14 5.9
Widowed 56 23.4 47 19.7

Total 239 99.9 239 99.9

* P<o.o1
t P<O.OO1

2). There were no significant differ-
ences between patients and controls in
religion, educational level, or occupation
of husband and father.
The patients and controls differed

markedly in their current marital status.
Only 5 per cent of the patients were
single as compared with 12 per cent of
the controls. Also, 39 per cent of the
patients were separated or divorced as
compared with 26 per cent of the con-
trols (Table 3). Since more of the pa-
tients than the controls had married
before age 17 (Table 7), this factor
might explain the difference in separa-
tion and divorce. Table 4 shows that
the incidence of separation and divorce
was higher for those marrying before
age 17, and that there was no difference
between patients and controls in this
group. For those marrying at age 17
and over, however, the incidence of
separation and divorce was significantly
greater in the patients than the con-
trols. Furthermore, this difference could
not be explained by age or ethnic differ-
ences, since the patients and controls
were found to be comparable in these
respects in both of the age-at-marriage
groups.
A history of more than one marriage

was given by 35 per cent of the patients
and 22 per cent of the controls (Table
5). This difference might also be ex-
plained by the earlier marriages of the
patients. Table 6 shows that the inci-
dence of multiple marriages was higher
for those marrying before age 17, and
that there was no difference between
patients and controls in this group. For
those marrying at age 17 and over, how-
ever, the incidence of multiple marriages
was significantly greater in the patients
than the controls. Again, this difference
could not be explained by age or ethnic
differences, since the patients and con-
trols were found to be comparable in
these respects in both of the age-at-mar-
riage groups.
As previously indicated, early mar-
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Table 4-Separation and divorce by age at first marriage

Patients Controls

Age at Total Sep.+div. Total Sep.+div.
first marriage No. No. % No. No. %

Under 17 61 28 45.9 33 13 39.4
17+ 160 62 38.8* 175 48 27.4*

Total 221 90 40.7 208 61 29.3

* P<O.05

Table 5-Number of times married

No. times Patients Controls
married No. % No. %

0-1 156 65.3 187 78.2
2+ 83 34.7* 52 21.8*

Total 239 100.0 239 100.0

* P<O.OO1

riage was considerably more frequent
among the patients; 28 per cent were
married before the age of 17 as com-
pared with 16 per cent of the controls
(Table 7).

First coitus was also reported to have
occurred at an earlier age among the
patients; 53 per cent reported first coitus
before age 17 as compared with 37 per
cent of the controls (Table 8). There
were no significant differences between
patients and controls in the number of
coital partners reported (Table 9).

Frequency of coitus was obtained for
ten-year age periods. Where first coitus
occurred during the ten-year period, the
frequency recorded was that for the
years following onset of coitus rather
than an average for the entire period.
No significant differences were found
between patients and controls in the re-
ported frequency of coitus at any age
period (Tables 10-14).

Discussion

The finding that fewer cervical carci-
noma patients are single is consistent
with the results obtained in other studies.
Dorn and Cutler2 found in the ten-city
study in the United States in 1947 that
the age-adjusted incidence rates per
100,000 women were 13 for never-mar-
ried whites and 35 for ever-married
whites; the corresponding rates for non-
whites were 58 and 71. Haenszel and
Hillhouses found in New York City in

Table 6-Multiple marriages by age at first marriage

Patients Controls

Age at Total 2+ marriages Total 2+ mamages
first marriage No. No. % No. No. %

Under 17 61 29 47.5 33 15 45.5
17+ 160 51 31.1* 175 35 20.0*

Total 221 80 36.2 208 50 24.0

* P<0.02
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1952 that the age-adjusted incidence
rates per 100,000 women for invasive
epidermoid cervical carcinoma were five
for never-married whites and 11 for
ever-married whites; the corresponding
rates for nonwhites were 28 and 46.
Wynder, et al.,4 interviewed gynecolog-
ical patients in 12 hospitals in the
United States; the percentage never-mar-
ried was 2 per cent for white non-Jewish
patients with carcinoma of the cervix
and 9 per cent for their controls,
while the corresponding percentages for
Negroes were 4 and 10. Boyd and Doll,5
in a study of six London hospitals, found
that 3 per cent of the cervical cancer
patients had never been married as com-
pared with 7 per cent of the gynecolog-
ical controls.
The finding that a higher proportion

of the patients are separated or divorced
is also consistent with previous reports.
Lombard and Potter" in Massachusetts
found the incidence of separation or
divorce to be 21 per cent for cervical
cancer patients and only 7 per cent for
controls matched by age and economic
status. Jones, Macdonald, and Breslow7
in Los Angeles found that for white pa-
tients marrying before age 20, there was
no difference in separation and divorce
between patients and age-matched con-
trols; for those marrying at age 20 and
over, however, there was significantly
more separation and divorce in patients
than in age-matehed controls. Boyd and
Doll5 obtained similar results, although
they included death of husband as well
as separation and divorce in a category
of "broken marriage" in their study.
The finding that cervical cancer pa-

tients have a greater incidence of multi-
ple marriages is consistent with their
higher incidence of separation and di-
vorce. Boyd and Doll5 found that the
greater incidence of multiple marriages
in cervical cancer patients is a function
of the incidence of broken marriages
rather than the remarriage rate after
dissolution of the first marriage. Wyn-

Table 7-Age at first marriage

Patients Controls
Age No. % No. %

Under 17 53 27.6* 30 15.6*
17-19 52 27.1 51 26.6
20-24 53 27.6 70 36.5
25+ 34 17.7 41 21.4

Total 192 100.0 192 100.1

* P<O.O1

Table 8-Age at first coitus

Patients Controls
Age No. % No. %

Under 17 117 52.9* 81 36.7*
17-19 69 31.2 78 35.3
20-24 26 11.8 45 20.4
25+ 9 4.1 17 7.7

Total 221 100.0 221 100.1

* P<O.OO1

Table 9-Number of coital partners

No. of Patients Controls
partners No. % No. %

0 2 0.9 4 1.8
1 48 21.1 61 26.8
2 58 25.4 39 17.1
3 34 14.9 39 17.1
4 25 11.0 39 17.1
5+ 61 26.8 46 20.2

Total 228 100.1 228 100.1

Table 10-Frequency of coitus before
age 20

Patients Controls
Frequency No. % No. %

More than
once a week 85 62.5 74 54.4

Once a week 18 13.2 21 15.4
Less than

once a week 33 24.3 41 30.1

Total 136 100.0 136 99.9
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Table 11-Frequency of coitus at age
20-29

Patients Controls
Frequency No. % No. %

More than
once a week 161 71.9 170 75.9

Once a week 35 15.6 21 9.4
Less than

once a week 28 12.5 33 14.7

Total 224 100.0 224 100.0

Table 12-Frequency of coitus at age
30-39

Patients Controls
Frequency No. % No. %

More than
once a week 132 65.0 124 61.1

Once a week 36 17.7 39 19.2
Less than

once a week 35 17.2 40 19.7

Total 203 99.9 203 100.0

Table 13-Frequency of coitus at age
40-49

Patients Controls
Frequency No. % No. %

More than
once a week 46 32.6 47 33.3

Once a week 42 29.8 45 31.9
Less than

once a week 53 37.6 49 34.8

Total 141 100.0 141 100.0

Table 14-Frequency of coitus at age
50-59

Patients Controls
Frequency No. % No. %

More than
once a week 19 23.5 11 13.6

Once a week 13 16.0 19 23.5
Less than
once a week 49 60.5 51 63.0

Total 81 100.0 81 100.1

der, et al.,4 and Terris and Oalmannl
have also reported a greater incidence
of multiple marriages among cervical
cancer patients.
The finding that early marriage is

more frequent in cervical cancer patients
confirms the results obtained by almost
all investigators, including Terris and
Oalmann,l Wynder, et al.,4 Boyd and
Doll,5 Lombard and Potter,6 Jones,
Macdonald, and Breslow,7 Rotkin8 in
Oakland, Calif., Dorn9 in Israeli Jews,
and She Ming-P'eng, et al.,10 in Peking.
Lundin, Erickson, and Sprunt" in Mem-
phis found the relationship with early
marriage in white women; on the other
hand, the difference between Negro pa-
tients and controls did not occur for
marriage before age 18, but did occur
for marriage at age 18 and 19.
The finding that cancer of the cervix

is associated with early coitus is in
agreement with previous reports. Wyn-
der, et al.,4 obtained a history of coitus
before age 17 in 19 per cent of white
non-Jewish cervical cancer patients and
10 per cent of their controls; the corre-
sponding percentages for Negroes were
55 and 36. Rotkin8 found that 43 per
cent of cervical cancer patients and 28
per cent of controls reported coitus be-
fore age 18. Terris and Oalmann' re-
ported that 53 per cent of cervical can-
cer patients and 26 per cent of controls
gave a history of coitus before age 17.

In the present study, no difference
was found in the number of coital part-
ners reported by patients and controls.
Jones, Macdonald, and Breslow7 found
no difference between cervical cancer
patients and controls in the proportions
reporting more than five casual (less
than six months) sexual partners.
No difference between patients and

controls in frequency of coitus was found
in the present study. This finding is in
agreement with those of Rotkin and
King12 and Jones, Macdonald, and Bres-
low.7 Boyd and Doll5 obtained an ap-
parent association of cervical cancer
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with frequent coitus, but the difference
between patients and controls proved
nonsignificant (P=0.07) when the data
were adjusted for age at marriage. Ter-
ris and Oalmann's' finding of an as-
sociation of cervical cancer with fre-
quent coitus in their New Orleans study
is contradicted by the results obtained
in the present investigation.

In evaluating these findings, it should
be recognized that data on coitus may
be of doubtful validity. In the first
place, the individuals questioned are
asked to remember events occurring
years and even decades prior to inter-
view. In the second place, there is a
danger that questions regarding such
sensitive areas as number of coital part-
ners and frequency of coitus will elicit
answers which are inaccurate, since they
may reflect the individual's view of what
is acceptable to the interviewer. It
should be pointed out that in the pres-
ent study the public health nurse in-
terviewer noted some embarrassment on
the part of individuals when asked the
questions on number of coital partners
and frequency of coitus.
The preponderance of evidence to

date appears to indicate that cancer
of the cervix is associated with the mari-
tal state, separation and divorce, multi-
ple marriages, early marriage, and early
coitus. If we accept data on number
of coital partners and on frequency of
coitus as valid, the preponderance of
available evidence from retrospective
studies is that many partners and fre-
quent coitus are not associated with can-
cer of the cervix. On the other hand,
the reports by Wynder, et al.,4 Lom-
bard and Potter,6 Levin, Kress, and
Goldstein,13 and Rojel14 that cervical
cancer is associated with syphilis suggest
that the disease is related to promiscuity.
Rojel's14 finding that there is a very
high incidence of cancer of the cervix in
prostitutes supports the hypothesis that
the disease is related to frequent coitus
with many partners.

There are several possible ways that
coitus may be related to carcinoma of
the cervix. One, suggested by Rotkin,8
is that the adolescent cervix is more sus-
ceptible to the action of a carcinogenic
agent, introduced by the male during
coitus, which produces carcinoma after
a latent period of many years. This
hypothesis does not require a relation-
ship of risk to the total dose of carcino-
genic agent; therefore the frequency of
exposure is not involved. On the other
hand, the number of partners may be
relevant unless it is also postulated that
every male carries the carcinogenic
agent. Given this latter assumption, Rot-
kin's hypothesis is consistent with the
findings of the retrospective studies that
cervical carcinoma is associated with
early coitus but not with frequency or
number of coital partners.

Another hypothesis has been put for-
ward by Lundin, Erickson, and Sprunt"
on the basis of data indicating that the
primary association is with early age at
first pregnancy rather than early age at
first marriage. Unfortunately, they did
not have data available on age at first
coitus, so that they were unable to test
whether the primary association is with
first coitus or with first pregnancy. In
any case, they suggest that some change
which occurs during and after the first
pregnancy may be significant in the
genesis of cervical cancer. They point
out, for example, that the squamo-col-
umnar junction, which is the site of
origin of almost all cases of cervical
cancer, is proximal to the external cerv-
ical os in the nulliparous cervix but
is situated on the vaginal surface fol-
lowing delivery, and they suggest that
the effect of the vaginal secretions and
flora might be important. Furthermore,
they state that the lack of an inde-
pendent association of cervical cancer

with number of pregnancies is evidence
against the role of pregnancy per se

but does not necessarily argue against
the importance of the first pregnancy.
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The difficulty with this hypothesis is
that it cannot stand alone. It is difficult
to understand why a difference of a
few years in the onset of changes due
to first pregnancy should be important
unless one also accepts Rotkin's hypoth-
esis that the adolescent cervix is more
susceptible to a presumed carcinogenic
agent.
A third possibility is that the disease

is caused by a viral agent which is car-
ried by only a proportion of males. The
risk of developing cancer of the cervix
would therefore be related to the num-
ber of coital partners. The association
of cervical cancer with the marital state
and with multiple marriages is consistent
with this hypothesis. Separation and
divorce presumably tend to increase the
number of partners. Early age at first
marriage is associated with a greater
risk of separation and divorce and
therefore an increase in the number of
partners. Early age at first coitus may
well be related to promiscuity, while
syphilis assuredly is. The rarity of the
disease in nunsl5'1 and its high inci-
dence in prostitutes would be expected.
Frequency of coitus might or might not
be relevant, depending on whether the
individual male carries the agent all the
time, sporadically, or only during a sin-
gle period. Indeed, all of the known
facts about the epidemiology of cervical
cancer could be fitted to this hypothesis
except the failure to find a relation to
number of coital partners in the retro-
spective studies. However, as previ-
ously indicated, there is reason to ques-
tion the validity of the data on number
of partners in these studies.
The fourth, and most common hypoth-

esis, is that males carry a chemical
carcinogen, presumably in smegma,
which causes cancer of the cervix. This
hypothesis requires that the disease be
associated with frequent coitus, since the
risk of disease would be expected to in-
crease with the amount of exposure to
the agent. As with the viral agent pos-

sibility, almost all of the known facts
about the epidemiology of cervical can-
cer can be fitted to this hypothesis. The
additional exception here is the failure
to find a relation to frequency of coitus
in the retrospective studies, but again
there is reason to doubt the validity of
the data obtained in these studies. The
smegma hypothesis is given very strong
support by the fact that cervical can-
cer is rare in Jewish women.

Summary

In a study of 239 patients with histo-
logically confirmed invasive squamous
cell carcinoma, and an equal number of
gynecological controls matched by age
and population group, the disease was
found to be associated with the marital
state, separation and divorce, multiple
marriages, early age at first marriage,
and early age at first coitus. No asso-
ciation was found with number of coital
partners and frequency of coitus, al-
though the validity of these data is
questioned. The various hypotheses con-
cerning the specific relationship of
coitus to the pathogenesis of cancer of
the cervix are discussed.
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Fellowship in the APHA

The attention of members of APHA is drawn to Association News in the Feb-
ruary, 1967, issue of the Journal. This sets forth the eligibility requirements for Fel-
lowship in the APHA, explains the procedure for applying (blank forms are available
from the headquarters office), and describes the privileges conferred by Fellowship.

Members are encouraged to take the initiative in applying for Fellowship.
Members so interested and Fellows wishing to stimulate others to apply, are re-
minded that completed applications to be considered this year must be filed with
the Membership Department, APHA, 1740 Broadway, New York, N. Y. 10019, no
later than July 15.
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