
[CANCER RESEARCH 33, 1353 1367, June 1973]

A Comparison Review of Key Epidemiological Studies in Cervical
Cancer Related to Current Searches for Transmissible Agents1

I. D. Rotkin

Department of Preventive Medicine and Community Health, University of Illinois at the Medical Center, Chicago, Illinois 60680

Summary

The search for a venereally transmissible oncogenic agent
which may show relatedness to onset of cervical cancer rests
upon three main evidential currents: demographic demon
stration of cultural variables associated with increased risk,
epidemiological focus upon sexual factors maximizing risk,
and the assumption that cervical cancer begins and develops
according to a multistage continuum. For this, an abbre
viated model conforming multistage carcinogenesis in the
human uterine cervix with the classical animal model in
troduces an epidemiological review. Assumptions required
for this rationale include maximal biological activity in the
cervical cellular matrix during adolescence, an oncogenic
agent for initiation of neoplasia, and recognition of pivotal
events directly related to risk. In reviewing variables and
attributes described in the literature, distinction is made be
tween those that are cultural and indirect and those that are
biological and may directly transform epithelium. A set of
comparison studies is presented in assessing historically de
scribed major influences upon risk and each is examined for
relevance, using a comparison ratio for detection of exces
sive frequencies between patients and controls. It is shown
that onset of sexuality before age 17 is the most powerfully
discriminating variable in virtually all studies where this
has been investigated and that a history of multiple sexual
consorts is a supporting variable of some strength. Marital
variables and those associated with sociosexual stability are
cultural and relate to the biological variables of early coitus
and multiple sexual partners. Coital frequencies, menstrual
patterns, and gravidity seem to bear no discernible risk
relationship. Noncircumcision of sexual partners is shown to
have been limited in most studies to husbands and in some
studies to selected or all coital mates, yet no study reveals
differences between patients and controls for exposure to
uncircumcised partners. Comparison studies are collected
in charts to demonstrate relative strength and consistency of
trends.

Cervical cancer is the only solid neoplasm for which epi
demiological findings in humans have been adapted to a
model developed with laboratory animals, and it is the only
tumor that has been studied with regard to a full universe of
possible variables and attributes that might alter risk. This
has resulted in the currently espoused hypothesis that Her-
pesvirus hominis type 2 may be an initiating or promoting

1Presented at the American Cancer Society Conference on Herpes-
virus and Cervical Cancer. December 8 to 10. 1972, Key Biscayne. Fla.

carcinogenic agent which can be transmitted during coitus
by the male donor to the female host at risk.

The search for venereally transmissible oncogenic agents
that can endow cells of the uterine cervical matrix with car
cinogenic capacity or potential, and which has led to recent
seroepidemiological ventures, rests upon 3 main evidential
currents emerging from more than a century of studies and
speculations. These are: (a) demographic resolution of in
creased risk for women culturally identified by marriage
and social deprivation; (b) epidemiological focus upon sex
uality as the core biological association, with early coitus
and multiple sexual consorts as the specifically effective
components maximizing risk; and (c) the assumption that
cervical cancer begins and develops according to a multi
stage sequence, from transformation of cells by an initiating
influence through early detectable pathologies and into
cancer after cocarcinogenesis.

A recently reported model conforming development of
human cervical cancer with a multistage continuum of car
cinogenesis (27) will be used here to introduce a brief his
torical review of epidemiological events leading to specula
tions derived from seroepidemiological data by Rawls et al.
(20) and others that herpesvirus type 2 is a candidate on-
congenic agent transmitted from donor male to host female
during sexual intercourse. Following this review, and as a
primary objective of this paper, a set of major historical
studies will be presented with simple comparisons designed
to provide support for the key sexual risk variables upon
which the pursuit of transmissible agents is based, and per
haps demonstrating the secondary or doubtful relevance of
other risk issues still being espoused.

Epidemiological Background

The epidemiology of cervical cancer has been resolved 3
times. Original studies began in the middle of the 19th cen
tury, when Domenico Rigoni-Stern (22), the precocious
Italian chief physician of a Verona hospital and an instruc
tor at the University of Padua, raised the issue of marriage
in relation to risk of both uterine and breast cancers. His
conclusions from mortality records were that more uterine
cancers are found in married than in unmarried women,
that cancer of the uterus is quite prevalent in women be
tween ages 30 and 40, that the frequency of this cancer
doubles in the following 2 age decades and then drops off,
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and that it is rare among unmarried women and almost ab
sent in certain orders of nuns. There were concomitant ob
servations regarding an inverse incidence relationship of
cancer of the breast to cancer of the uterus insofar as breast
cancer frequently is a cause of death in nuns and in un
married women.

Revival of an interest in cancer of the uterus initiated the
2nd period of epidemiological investigation, mostly with
scattered reports during the 1940's, perhaps stimulated by

recognition of the squamous cervical lesion as distinct and
different in pathology from that of the corpus adenocar-
cinoma. Demographic studies generated early data on
morbidity in populations and, abetted by the momentum of
sociological research, risk studies were influenced by the
persuasion that chronic diseases were not only environmen
tally but also socially and psychologically conditioned. Dur
ing this period Kennaway (15) investigated morbidity of
uterine cancer by race and social status, the original United
States cancer morbidity study by Dorn and Cutler (9) was
in process, and Levin eÂ¡al. (16) described an association of
syphilis with uterine cancer. Also at about this time, Allen
and Gardner (3) announced that long-term topical ad
ministration of estrogens had induced neoplastic lesions in
mice cervices. This was followed by a track of laboratory
efforts to initiate murine cervical neoplasia with another
presumably carcinogenic substance, smegma taken from the
penises of horses and men.

Rigoni-Stern's findings in Italian nuns were confirmed by

the studies of Gagnon (11), Towne (37), and Taylor et al.
(34) during the 1950's. Since very few uterine and fewer cer

vical cancers were found in these large series from Canada,
Chicago, and Massachusetts, it appeared evident that mar
riage was an effective variable in establishing risk. Addi
tionally, a series of classical studies were conducted during
this important decade in which selected risk hypotheses,
some already developed in demographic surveys, were
tested with case-control designs. These included the studies
of Lombard and Potter (17), in which a spectrum of vari
ables was investigated and which demonstrated excessive
hazard from cervical cancer for women who were married
under age 20. Other significantly associated events were
marital instability, the use of coal tar douches, and syphilis.
In Denmark, Brtfbeck (6) published a proband study in cer
vical cancer genetics, without positive results; Clemmesen
(8) summarized available knowledge in cervical cancer de
mography and epidemiology among other cancers, espe
cially with regard to social variables. The later-recurring
theme of marital status, heredity, and social class, repeated
alone or woven together in so many other studies during
that decade and until now, was established in this appraisal.
Clemmesen denied that noncircumcision was relevant as a
major variable, as also will I in this paper. The other large
study was a program investigating populations in the
United States and India by Wynder et al. (39). Presented as
unresolved findings were separate associations with cir
cumcision status, marital status, early marriage, early 1st
coitus, and multiple marriages. Other contributions in
cluded the finding by R0jel (23) of cervical cancer excesses
among prostitutes and again a relationship of syphilis to

risk, assessment of selected psychosocial influences upon
risk by Stephenson and Grace (31), and an investigation by
Jones et al. (14) in California of selected variables known at
that time. Several important demographic surveys also ap
peared during this decade, notably those issued by Haens-
zel et al. (12, 13) describing morbidity rates in urban and
rural Iowa and in New York City, and the national survey
of cancer morbidity by Dorn and Cutler (9) in which cancer
incidences of 10 selected United States cities represented
national rates.

At the end of this period it was well established that the
epidemiology of cervical cancer had been settled. There
were 2 separate explanations for excessive incidences, one of
which held that the variables of early marriage and exist
ence in low socioeconomic strata increased risk and the
other associating this lesion with noncircumcision and the
carcinogenicity of smegma beneath prepuces. A late paper
of this series was a report by Terris and Oalmann (35) in
which each of a set of variables was studied, some with more
effect than others. This report treated age of coital onset as
one of several variables as had also Wynder et al. (39). Re
sults from most of these research programs are particu
larized in the comparison studies.

The 3rd current of research took place largely in the
1960's and recognized the act of sexual intercourse as the

pivotal event in setting up risk (24). The hypothesis was,
and still is, that a carcinogenic agent is transmitted by the
coital mate to the female at risk. This is a biological event
during which there is opportunity for transformation of nor
mal but destined cells and for initiation of carcinogenesis.
This also is the basis upon which the adequacy of herpes-
virus type 2 was postulated, but there was precedent for the
feeling that an organism, particulate or otherwise, was the
effective agent. Levin et al. (16), Lombard and Potter (17),
and R0jel (23) already had described associations with
syphilis, and Reid (21) had announced his conviction that
postcoital spermatozoa could be related to mutagenic
change in cells of the cervix. Other speculations were con
cerned with specific protozoa, bacteria, and fungi known to
inhabit vaginal access to the cervix, all without demon
strated result.

Contribution during the 1960's came from my laboratory

in California, where I had undertaken an integrated sorting
of known, surmised and possible influences upon risk in a
multivariate study. The objective was to erect a plausible
biological rationale for increased risk and an epidemiologi
cal model for carcinogenesis in the human uterine cervix. A
series of reports concluded that onset of sexuality during
adolescence and exposure to multiple sexual consorts were
the 2 events most powerfully conditioning risk of this can
cer. The act of coitus effectively launched risk, and an agent
of some kind was passed from male to female during this
time of life when cervical epithelium was most readily avail
able for transformation. There were and are a number of
candidate oncogenic agents that could be transmitted sex
ually by donor male to host female, an obvious one of which
is a particle or organism of some kind, as suggested in an
early report (24). Later speculations included a DNA virus
as an adequate, but not only, possibility (25).
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Comparison Review of Cervical Epidemiology

This 3rd resolution of cervical cancer epidemiology is
particularly interesting these days when there is so much
talk about renewed attacks upon cancer etiology, so many
announcements favoring programs for prevention, so little
information upon which to base programs, such a scarcity
of money to pursue epidemiological information, and so
few trained people who could participate if funding were
more generously provided. The body of knowledge, the state
of the art available and applicable for prevention and early
detection of most prevalent cancers hardly is substantial for
intervention on primary and secondary levels. It is necessary
to realize that, although a few pioneering groups, captained
by such investigators as Lombard and Potter, Wynder,
Terris, and others, embarked upon epidemiological re
search involving a number of variables and directed against
several cancers, the word "epidemiology" was interpreted

as it was derived from infectious diseases, and the hope
seemed always to be that a single truly causative influence
would be found in some dramatic moment after the data
were assessed. Thereafter solutions would come quickly,
brilliantly, and definitively, with headline announcements.

Even those who are concerned with acute infections rea
lize that single agents, however powerful, do not operate
without some help or hindrance. As the statistician might
say, it is seldom that 1 variable will contribute 100% of
variance. Especially for human cancer, and probably for all
chronic diseases, the search for a sole influence or agent has
been utterly unsuccessful, yet there is the intuition that 1 or
several variables or attributes somehow must be pivofal;
i.e., however many influences conspire to initiate and de
velop a disease, there must be some structure and consis
tency to the process. It was this belief that directed re
search during the 1960's into a multivariate logic (28).

Limiting ourselves to cervical cancer, the important dif
ference in research philosophy was that, whereas the in
vestigations during the 1940's and the 1950's had been

concerned with the pursuit of individual variables, taken
alone or in groups and each obediently structured around
a hypothesis, research in the 1960's was designed to explore

at one time all possible contributions to onset. My own work
began in the early 1950's, and I was unaware that the be-

haviorists already had worked out multivariate concepts
and procedures. It seemed to me that all sources of vari
ance, environmental, behavioral, and genetic, should be ex
amined comprehensively in 1 program, as suggested also
by the then rather new doctrines of the quantitative geneti
cists, to find some kind of pattern upon which resolution of
the many claims could take place. Instead of single vari
ables, I decided to work with domains of related dimensions
(28). In this manner, one could take large groupings of in
dividual subvariables and manipulate them with standard
case-control procedures and with confidence that if bias
were avoided a resulting set of influences might develop
which could be put together into some kind of a natural his
tory of this disease, which also could provide solid hypo
theses to be tested and which might lead to a reasonable
basis for control. In relatively few years this plan provided
some impressive relationships, and the pivotal variables
came into focus. It was evident that adolescence was a

covering attribute of major importance, and it is to be
hoped that a strong attempt will be made to understand the
biology, physiology, and psychology of the developing
adolescent.

As far as I know, a structured effort involving universes
of variables and resolving interactions as has been done with
cervical cancer has not yet been undertaken for any other
cancer, including breast, colon, prostatic, pancreatic, and
bronchiogenic carcinomas.

Rationale

It is necessary that this epidemiological background ex
plaining increased risk is captured in understanding why a
viral agent can be considered as an initiating or cocarcino-
genic event in the cancer process. For this, it might be well
to summarize from previous work (27) a profile of the can
didate who is at increased hazard of cervical cancer.

She was born in deprivation and exists in a low socio-
economic stratum. There is a higher likelihood that she is
Spanish, black, Puerto Rican, or East Indian in the United
States and elsewhere, but the prospect also is high that she
is white if poor and uneducated. The cultural commonality
is a low socioeconomic status, but women from higher sta
tions in life are not excluded. She is exposed at an early age
to male sexual aggressiveness as an environmental hazard.
Although she is too young to be highly arousable, early
sexuality is a folkway solution for companionship and an
antidote for loneliness. Onset of coitus is during adolescence
or earlier. Intromission sets up risk of cervical cancer. Ex
posure to a plurality of sexual consorts, each with a discrete
probability of conveying a carcinogenic influence to her, in
creases risk. The speculation now is that one of these car
cinogenic influences may be herpesvirus type 2.

With this profile in mind, we may repeat a set of assump
tions from the earlier report (27) that link events and attrib
utes with sequential carcinogenesis in the cervix.

1. Biological activity in the cervical cellular matrix is at
a maximal level during adolescence, and events associated
with cellular replication and the uptake of substances from
the cervical milieu subside after adolescence. The rise in
mitotic activity during this life period increases the prob
ability that transformation of the divisional mechanism of
susceptible cells can take place following the initiating
stimulus of a carcinogenic influence, and such a probability
decreases as fewer divisional events take place.

2. A carcinogenic principle of some kind is required for
the initiation of neoplasia in the cervix. Whether or not this
is a single agent, as a virus, or several alternative agents
each carrying carcinogenic adequacy alone or working to
gether still is undetermined, as also are the sources of these
agents, whether another previously encountered female,
ambient contamination, or otherwise,

3. Certain variables and attributes, some sociocultural
and others biological, appear more directly related to risk
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of cervical cancer than others. Two direct events bearing
relationship are early coital onset and multiple sexual con
sorts. Early sexual experience, with risk rising as more
males are encountered, modifies a cluster of such indirect
events as early pregnancy, multiple pregnancies, early mar
riage, multiple marriages, socioeconomic status, ethnic
classification, and others in a domain of dimensions that are
introduced by or related to the act of coitus.

Multistage Carcinogenesis

Limited to a comparison of the human events just de
scribed with laboratory work in animals. Table 1 is a time
sequence following the 2-stage model originally proposed by
Berenblum (4) and fully explored elsewhere (27). A specific
carcinogen is applied to the young animal, and after a deter-
minable period of latency a specific cocarcinogen is neces
sary to promote the lesion. The young animal is paralleled
in humans for cervical cancer by the adolescent girl. The
agent is brought directly to the milieu of the cervix over a
venereal pathway. Latency has been determined in my own
work (25) and also by Aitken-Swan and Baird (2) at about a
mean span of 30 years, perhaps comparable to a mean
latent period of 30 weeks in the mouse (27). That a cocar-
cinogenic event takes place is presumable since it is quite
certain that many in situ lesions do not develop into cancer
and also that the in situ and invasive lesions resemble each
other only superficially. Herpesvirus type 2 currently is
postulated either as the initiating agent for Step 2, as the
promoting agent for Step 4, or perhaps as both. Whether
any of these viral hypotheses is supportable remains to be
tested. For all of us who are interested in intervention op

portunity for control is implicit at each step: by short-term
postponement of coitus and by curtailment of sexual con
sorts during adolescence, by determination of venereal
agents and immunization or other alternatives, by cytologi-
cal screening during the latent period, and by resolution and
prevention of cocarcinogenic events.

Since there is no point to a model without a utilitarian
base, the question of validity remains before I go on to the
comparisons of major studies. If the model is valid it can be
utilized in making decisions, in forecasting developing pa
thology, in avoiding needless extreme modalities, in preven
tion of disease, and in anticipating clinical procedures such
as cytological reappraisal of pathology through time. An
approach to validity depends upon several considerations
outlined in Table 2. Resolution of animal work depends
upon the manner in which evidence satisfies the hypothesis,
achieved by replication of the experimental design and by
observation of results. The nature of the human evidence is
in this case the collected epidemiological risk data and also
conclusions regarding the developing pathology of the le
sion in the cervix, putatively from dysplasia through in situ
to cancer.

The synthesis of both the animal and human material
arrives in the assumptions given here, in the commonality
of the animal model with human data, in the conclusions
derived from conformance of the human information with
animal experiments, and in the derivation of a rationale for
the developing carcinoma which is useful for control even if
it may not be totally satisfying or complete. Upon such a
base we can project action steps that are available for con
trol (27). What remains is to assess major claims in connec
tion with increased risk of cervical cancer, and this I now
will undertake with comparisons of major studies, each
associated with certain specific variables.

Table 1
Comparison events, multistage carcinogenesis in time sequence (27)

Level Animal Human (cervix)

1 Young animal
2 Specific applied carcinogen
3 Latent period
4 Specific applied cocarcinogen

Adolescence
Agent (venereal pathway)"

Latent period
Cocarcinogenic event (unknown)"

"Cervical cancer, humans: herpesvirus type 2 has been postulated as the initiating agent for
Level 2; or as the promoting agent for Level 4: perhaps both.

Table 2
Validity of the model

Step Resolution

1. Animal data

2. Human epidemiological risk
data

3. Synthesis

4. Action

Hypothesis of multistage carcinogenesis; replication of ex
perimental design; observation of results.

Exploratory search for hypotheses (universe of variables);
inferential assessment of end results.

Assumptions derived from risk data; commonality with
animal model; conclusions based upon merging of animal
and human information; derivation of a rationale.

Control of cervical cancer, based upon model. Clinical:
adequate risk data base for individual patient; popula
tion; primary prevention, screening.
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Comparison Review of Cervical Epidemiology

Table 3
Comparison studies of variables

Early marriage (C)"

Multiple marriages (C)
Early coitus (B)
Multiple sexual consorts (B)
Coital frequencies (B)
Abortion (B)
Broken marriage: separation (C)
Unstable sexual relationships: extramarital and premarital coitus (C and

B)
Parity/gravidity (B)
Menses (B)
Contraception (B)
Circumcision (B)
Socioeconomic status (C, not compared)

0C, cultural variable; B, biological variable.

Table 4
Studies cited

Refs.

Lombard and Potter (1950). Massachusetts
Wynder el at. (1954), U. S. Hospitals: New York
Stephenson and Grace (1954), New York City
Stocks (1955), England
Jones et al. (1959), Los Angeles, Calif.
Dunn and Buell (1959), California
Terris and Oalmann (1960), New Orleans, La.
Stern and Dixon (1961), Los Angeles, Calif.
Boyd and Doll (1964), England
Christopherson and Parker (1965), Louisville, Ky.
Aitken-Swan and Baird (1966), Aberdeen. Scotland
Terris et al. (1967), New York City
Martin (1967), New York and Baltimore
Rotkin (1967), California
Abou-Daoud (1967). Lebanon
Moghissi et al. (1968), Detroit, Michigan
Wahi et al. (1969), North India

17

39

31

33

14

10

35

32

5

7

2

36

18

25,26

1

19

38

Comparison Studies

Before presenting individual comparison studies, it is
appropriate to comment upon the differentiation of bio
logical and cultural variables. Table 3 lists variables which

will be compared, each labeled and with some overlap.
Marriage is a cultural event whether legalized, repeated,
or broken. Socioeconomic status, not included in compari
sons because the association of higher cervical cancer fre
quencies with definers of low social levels is quite secure,
also is cultural. The important biological component of
both marriage and sociocultural status is sexuality, and the
key biological sexual event related to cervical cancer is
onset during adolescence. Some of the other biological vari
ables such as menstrual patterns, frequencies of pregnan
cies, deliveries and abortions, and also noncircumcision
seem minimal with relation to risk, as will be demonstrated.

The studies (Table 4) include major research results re
ported during the 2 decades from 1950 to the present, and
each has been a multiple-variable or multivariate study in
vestigating several or a full range of variables. References
also are given to avoid unnecessary repetition wherever
possible.

The quantitative basis for evaluation in these comparison
studies is a simple ratio reflecting frequency differences be
tween patients and controls for each variable in each study.
For those variables for which data were classified on a rea
sonably similar system, each comparison study can be re
garded as a coherent set, and a mean ratio can be taken to
reflect the central tendency for all included studies taken
together. For other variables, such as coital frequencies
(Table 9), individual investigators classified observations
according to preferential systems, and comparisons are
limited to ratios for each study. Some research areas were
very popular during the past 2 decades and others were
avoided or overlooked, particularly those describing the
more closely biological aspects of the heterosexual event.
For this reason some variables are represented in more
studies than are others. However, inclusion of a variable in
a study may follow currents of popularity in research, or
avoidance of difficult and sensitive options, more than
relevance to risk variance.

In addition to tabular comparisons, a set of charts is in
troduced (Chart 1; Table 17) to demonstrate collective
trends resulting from each table for most individual vari
ables. These represent a simple and comprehensive basis
for decisions regarding the relative consistency and effect of
each variable upon risk, as determined by ratios indicating
excess frequencies of patients or controls for the variable
(laterality) or lack of an excess (centrality). The intent is to
specify with accumulated studies the uniform strength of
key variables by comparison with those showing inconsis
tency or nonrelevance. These will not be discussed again
until the end of this paper, nor will repeated reference be
made as each variable is presented.

Age at First Marriage (Table 5). Eleven of 13 studies are

consistent in discovering an excess of patients with early
marriage, compared to controls. These 11 studies repre
sent 19 investigated population segments, all with more pa
tients who married early. Since demographic and risk stud
ies never have failed to show higher rates and greater risk of
cervical cancer in the presence of marriage, an objective in
these and other studies was to probe for temporal differ
ences of marital events, and the evidence was overwhelming
that accelerated marriage increases risk. However, it would
be and has been ingenuous to conclude that this cultural
procedure confers greater susceptibility upon cervical epi
thelium or influences cellular transformation. The concomi
tant biological component in marriage which is the direct
variable is sexuality.

A mean excess of 40% of patients who were first married
before ages 20 or 21 is calculated from all these studies,
with individual excesses ranging from 20 to 90%. The Ait
ken-Swan and Baird data, which depart from the trend, rep
resent in situ patients. Further scrutiny is required for the
populations reported by Abou-Daoud, where very early
marriage takes place in a substantial portion of the popula
tion, with an excess of 170% of Christian patients married
under 15; and also by Wahi, where seeming equivalence for
Hindu patients and controls is replaced with excesses of ac
celerated patient marriages when percentage frequencies
are taken at ages 17 and 13. An excess of early marriages
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Table 5
Comparison studies of frequencies of age at 1st marriage under 20 or 21 in cervical cancer patients

and controls

% frequency under age 20 or 21

StudyLombard

and Potter(1950)Wynder
et al.(1954)WhiteNegroStocks

(1955)Jones
et al.(1958)Ward

casesPrivate
casesTotal

whitecasesTerris
and Oalmann(1960)Boyd

and Doll(1964)Hospitals
A +BHospitals

AChristopherson
and Parker(1965)"Aitken-Swan

and Baird (1966), insituÂ¡Martin
(1967). JewishonlyAbou-Daoud

(1967)Â»ChristianMoslemTerris

et al.(1967)Rotkin
(1967)Wahiet al.(I969)1'HinduMuslimPatients45546X24664254712525623143702155649995Controls

Ratio24

1.9335313563545491620483128481541429593.6.3.8.2.2.2.4.6.3.3.0.5.5.4.3.5.0.0

Mean ratio 1.4

" Recalculated from Christopherson and Parker data to exclude unknown and never married.
"Data for marriage under age 15: Christian patients, 19%; controls, 7%; ratio, 2.7. Moslem

patients, 21%; controls, 15%; ratio, 1.4.
cSince almost all subjects were married by age 20. this population is not comparable to many

of the others studied. Earlier maturity may require comparisons based on earlier ages of marriage
as follows. Under age 17: Hindus, patients, 91%; controls, 72%; ratio, 1.3. Muslims, patients, 78%;
controls, 68%; ratio, 1.1. Under age 13: Hindus, patients, 45%; controls, 24%; ratio, 1.9. Muslims,
patients, 25%; controls, 30%; ratio, 0.8. Frequency of cervical cancer for Hindus is 2% of studied
population; for Muslims it is 1%of studied population.

Table 6

Comparison studies of multiple marriages by frequencies of patients and controls

with 2 or more marriages

Study Patients Controls Ratio

Wynder et al. (1954)
U. S. Hospitals

White
Black

Terris and Oalmann (I960)
Stern and Dixon (1961)
Boyd and Doll (1964)

Hospitals A + B
Hospitals A

Martin (1967). Jewish only
Terris et al. (1967)
Rotkin (1967)

30
35
47
5l

16
14
20
35
48

14

22

16

26

10
9

11

22
27

2.1

1.6

2.9
2.0

.6

.6

.8

.6

.8

Mean ratio 1.8

does not hold for Muslim patients, yet this population, gen
erally considered at very low risk, is reported as one-half of
the Hindu prevalence in this screening program. There is
little need for further demonstration that early marriage

increases risk of cervical cancer. That the companion bio
logical temporal event is early onset of coitus will be shown
in a succeeding comparison study.

Multiple Marriages (Table 6). Reports covering 9 in-
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vestigated populations are listed in comparing percentage
frequencies of patients and controls with 2 or more mar
riages. All studies show excesses of patients with more than
1marriage ranging from 60% to almost 200% in the study of
Terris and Oalmann, with a mean excess over controls of
80% of patients with multiple marriages for all populations
in these studies taken together. We are here considering
multiple instead of single cultural events and, although the
result strongly endows multiple marriages with significance,
we are warranted in searching for the biological component
in these marriages, which will be resolved as multiple sexual
consorts in a later table.

Early Onset of Coitus (Table 7). It is fortunate that in
vestigators designing the 5 major studies represented here
for this variable uniformly decided to test onset of coitus
before age 20 for patients and controls and that 3 of these
studies continued further with age 17 as a discriminatory
comparison, plus the later study of Terris et al. Perhaps
this unanimity of option results from the trend of data which
seem to accumulate similarly for all studies. In my own in-

Comparison Review of Cervical Epidemiology

vestigations excesses of 1st coitus for patients over controls
continued to age 20, after which reversal took place. Great
est differences were found between patients and controls
before age 17 in accord with all other studies. By itself, this
concordance of trend for the several studies is impressive.

A mean excess of 140% of patients covering the studies
shown began coitus during adolescence before age 17, with
excesses for individual studies ranging from 40% to almost
200%. Wynder et al. provide ethnic data in 2 studies, all
with results in the same direction: my own investigations
(25, 26) cover 5 separate subsamples, all with a uniformity
of trend which not often is encountered in epidemiological
studies.

Dilution takes place as age advances but the effect re
mains in comparing patients against controls who entered
sexual activities before age 20. The 5 comparison studies
also all are uniform in trend, with a mean excess of 50% of
patients who began coitus before age 20. In the studies in
which both comparisons took place, under ages 17 and 20,
the effect becomes intensified as the age is decreased from

Table 7
Comparison studies of onset of coitus under ages 20 and 17 in cervical cancer patients and controls

1st coitus

Study Patients Controls Ratio

Wynder et al. (1954)
U. S. Hospitals

White
Negro"

New York
White
Negro"

Terris and Oalmann (1961)
Aitken-Swan and Baird (1966) in situ
Martin (1967). Jewish
Rotkin (1967)

Wynder et al. (1954)
U. S. Hospitals

White
Negro"

New York
White
Negro"

Terris and Oalmann (1961), total
Terris et al. (1967). total
Rotkin (1967)

total samples
Subsample I
Subsample 2
Subsample 3
Subsample 4
Subsample 5

Before age 20

Before age 17

60

85

55
X6
79
63
53
S2

14
55

17
45
53
53

51
46
39
57
47
62

35175

133

172

160

138

131

154

1Mean

ratio 1.7.1.7.2.3.7.7.5.5

10
36

6
28
26
37

28
32
27
20
25
32

1.9
1.5

2.8
1.6
2.0
1.4

1.8
1.4
1.4
2.9
1.9
1.9

Mean ratio 2.4

" Increased ratio for Negroes with earlier age (17 against 20) reflects acceleration effect from

early coitus on risk (29). Results from coital onset before age 17 for blacks perhaps should be held
equivalent to 1st coitus before age 20 for whites. It is necessary in such studies also to provide data
for 1st coitus in black samples before age 15to show maximal differences between patients and con
trols (29).
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/. D. Rotkin

20 to 17. The effect is strong even in results by Aitken-Swan
and Baird, where In situ cancers are represented. This may
provide some strength for the notion that the invasive stage
of this disease can result from the in situ lesion, or at least
that early sexuality initiates the process that culminates in
the in situ as well as in the invasive stages.

The power in this comparison lies not only in the consis
tency of result for all represented studies but also in a quan
titative comparison with the many studies in Table 5, age at
1st marriage. Not only does the coital act constitute a direct
application of a carcinogenic agent to epithelium which is
most susceptible during adolescence, but also a large pro
portion of women begin coital activies without the cultural
event of marriage. It would be hazardous to propose that
risk rises linearly as age at 1st coitus is increasingly earlier
since relatively few women in any culture begin sexual ac
tivities before adolescence, yet my own studies seem to bear
this out. It is regrettable that sexual data were not taken in
the many studies where marriage was pursued as a variable.

Multiple Sexual Mates (Table 8). Although only 3 com
parison studies are shown, all are in one direction, with
excesses of patients who experienced coital exposure to a
plural number of consorts. The demonstration that sexual
intercourse with increasing numbers of partners intensifies
risk of cervical cancer does not suffer from the lack of
studies investigating this variable. Additional emphasis is
provided by the 7 studies in Table 6, where multiple mar
riages are shown to increase risk to about the same degree,
since in both tables multiple sexual consorts are represented
whether in or out of marriage. Results in Table 8 serve to
detach the biological significance of possible exposure to
more than 1 contaminant-carrying male away from the cul
tural issue of marriage, the probability of encountering
such a carrier increasing as each additional male achieves
intromission. According to both Tables 6 and 8, an excess
of about 70 or 80% of patients accepted more than 1 male
sexual partner.

Coital Frequencies (Table 9). The proposed influence
upon risk of increased numbers of sexual acts per unit of
time has led to premises which are more ascribed than dem
onstrated. In assessment of the several studies in this table,
1 set of results is found where patients show such an in
creased frequency. However, against this early study of
Terris and Oalmann we can compare the later study of
Terris et al. reported in 1967, where no excess develops in an
age-susceptible population. In the report by Boyd and Doll
there also is a suggestion of excessive sexual frequencies

for patients, but the small percentage of frequencies in both
patient and control groups renders the result doubtful. Fur
ther, their data were not significantly different for patients
and controls when standardized for age at marriage. Other
wise, a scan of high-frequency ratios from top to bottom of
the column reveals that most studies show equivalences for
patients and controls.

The several investigators pursued different designs, and
direct comparability of these studies is not feasible. Data
relating to coital frequencies depend upon estimates and
guesswork on the part of subjects, and insecurity is inherent
in all such reporting. To be convincing, extreme frequency
differences would be required with levels of significance to
at least 10~4. However, procedural reliability is increased

when milestone frequencies are collected rather than diffuse
data covering long periods of time. In my own studies (26),
subjects were asked to report greatest sustained frequencies
during life, excluding honeymoons and reunions after ab
sences.

The excess of studies without patient-control differences
effectively rules out any serious consideration of coital fre
quencies as a variable which can alter risk or which can evi
dentially support a contaminant rationale, except in the
sense that greater frequencies can provide repeated oppor
tunity for a carrier male to convey an agent to the cervix
during adolescence. For this to happen, it is necessary that
(a) there are multiple males, (b) 1 male is a carrier of an
agent, and (c) the host female at risk is in her adolescent
years. The central variable in this case is multiple sexual
partners.

Abortions (Table 10). Only 2 of the listed studies investi
gated this variable, with indifferent results. Martin's study

involved small groups in which the large excess of induced
abortions easily might be spurious or a result of concomi
tant cultural bias. In my own design, with more than 400
each of patients and controls and all matched in pairs, the
number of abortions was taken as a percentage of total preg
nancies, resulting in almost exact equivalences of both spon
taneous and induced abortions for patients and controls.
Pending further research, abortion frequencies would ap
pear to have no bearing upon risk, directly or indirectly.
It is doubtful that any source of direct trauma to the cervix
carries cancer risk potential.

Separations (Table 11) and Unstable Sexual Relationships
(Table 12). Excesses of patients generally representing social
and sexual instability indicate only greater motivation and
opportunity toward additional sexual consorts. Most studies

Table 8

Comparison studies of multiple sexual consorts by frequencies for patients and controls

with 2 or more sexual mates in life

Study Patierus Controls Ratio

Terris et al. (1967)
Martin (1967), Jewish only
Rotkin (1967)

78
43
70

72
17
49

1.1
2.5
1.4

Mean ratio I .7
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Comparison Review of Cervical Epidemiology

Table 9
Comparison studies of coital frequencies in cervical cancer patients and controls

% %
Study patients controls Ratio

Jones fi al. (1958)
Before age 30

l-3times/wk 57 56 1.0
4+ times/wk 33 32 1.0

Terris and Oalmann (1961)
Daily or more often

Age 20 43 12 3.6
20-29 41 12 3.4
30-39 32 9 3.6
4049 5 5 1.0

Weekly or less often
Age 20 25 51 0.5
20-29 8 33 0.2
30-39 9 48 0.2
40-49 19 64 0.3

Boyd and Doll (1964)"
4-7 acts/mo. 32 40 0.8
8-11 acts/mo. 24 18 1.3

12-15 acts/mo. 6 3 2.0
More than 16 acts/mo. 5 3 1.7
Mean acts/mo. 6 5 1.2

Martin (1967), Jewish only
Maximum acts in any wk of marriage, 7 58 64 0.9

or more
Weekly during several yr before diagno- 55 58 0.9

sis, 1 or more
Terris et al. (1967)

Before age 20
More than 1/wk 63 55 1.1

Rotkin (1967)
Greatest sustained frequencies at any

time in life, all ages, acts/mo.
More than 4 79 76 1.0
More than 9 51 47 1.1
More than 14 25 23 I. I

Mean acts/mo. 12 11 1.1

" Ratios of O/E. with data standardized for age at marriage, all classes by number of coital acts
per month, x2 not significant.

where this complex of variables was investigated show that Table10
patients were excessively unstable in all their relationships, Comparison studies of abortion frequencies in cervical cancer patients
with variable degrees of difference. This entire area of re- andCOMrols

search deals with cultural events, the operational related % %
biological component of which is increased numbers of sex- Study patients controls Ratio
ual partners. The nature of the sexual data in Table 12 also
is subject to appraisal, all reporting having been done by MartinjWJ). Jewishonly,anyin- i i

wives. Two of these studies report heavy excesses of patients RotkÂ¡nH%7)
who had unfaithful husbands. It is highly speculative that NO.of abortionsas a %of total
wives in general would report these categories of data with pregnancies"
adequate precision, although the alternative suggestion is Spontaneous 16 16 l.O
that these husbands might have been exposed to other fe- Induced M i â€¢¿� <Â¡

males who were carriers of a carcinogenic agent, perhaps a "Not directly comparable to number of cases having had abortions,
virus. It also might be suggested that patients who have compared for patients and controls, but taken as a function of total preg-
suffered a dread disease might be more inclined to seek solu- nancies'anda bettertest Not significant-

lions in responding to this type of questioning. My own
studies of premarital and extramarital coital patterns each of which is an individual comparison since different
showed only minor differences between patients and controls designs were used in collecting data. Ratios reflecting dif-
(26). ferences between patients and controls hover around unity

Pregnancies and Deliveries (Table 13). An assortment of for most of these studies, with minor variations favoring
frequencies and percentages is shown for the several studies, patients or controls. The excess of early pregnancies in the
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/. D. Rotkin

Table 11

Comparison studies of broken marriages and separations in cervical cancer patients and controls

Study patients controls Ratio

Lombard and Potter (1950)
Stephenson and Grace(1954)Jones

et ai.(1958)Married
before age20Married
at age 20 orlaterStern

and Dixon(1961)Boyd
and Doll(1964)Hospitals

A +BHospitals
ATerris

et al.(1967)Moghissi
and Mack(1968)Inmates,

House of Corrections, Detroit"21

43623971454141437135831472931297

(ÃŽ.O

1.3.1.3.5.6.3.45.1

Omitting Detroit data
Mean ratio 2.3
Mean ratio 1.8

" Controls taken from Planned Parenthood population. Patients at Detroit House of Corrections

were in excess by 4 times (400%) over frequency in control groups with regard to separations. How
ever, the control group cannot be taken as representative of the general population and is more
likely to represent a low-risk segment. Also, inmates of detention facilities are known to have been
strongly associated with unstable relationships, especially in marriage.

Table 12
Comparison studies of frequencies of unstable sexual relationships (extramarital and premarital

coitus) by patients and controls

Study" patients controls Ratio

Stephenson and Grace (1954),husbandsTerris
and Oalmann (1961),wivesMartin
(1967). JewishonlyEver

wivesEver
anyhusbandRotkin

(1967)Extramarital,
wivesPremarital,

wives2154102829548266823472.62.11.73.51.3I.I

1Information obtained only from wives for all studies.

study of Christopherson and Parker refers generally to early
onset of sexuality. Otherwise, this same study shows ex
cesses of multiple pregnancies for controls, and with no
pregnancies for more patients. From my own studies mean
numbers of pregnancies and deliveries are about the same
for patients and controls. For excesses in higher multigravid
and multiparous classes of patients, it should be remem
bered that these women began their coital lives earlier with
more opportunity for additional pregnancies. From this
table, it would be difficult to reconcile numbers of preg
nancies or deliveries with increased risk of cervical cancer.

Menstrual Patterns (Table 14). A glance at the ratios
comparing patients with controls in the 3 studies of this
table will rule out any association of age menarche, duration
menses, interval menses, and irregular menses with in
creased risk of cervical cancer. All studies are in close con
cordance and are antithetical to a hypothesis of a pubertÃ !
hormonal component with effect upon risk.

Contraception (Table 15). Several investigators have
studied the effect of differential contraceptive practices
upon risk of cervical cancer. In surveying this table, it is

useful to search for ratios substantially under unity, indi
cating excesses in control groups. For the practice of douch
ing, Martin's results are directly opposite those of Boyd and

Doll, and my data show no substantial difference in frequen
cies of patients and controls who douched. Obstructive types
of contraceptives are associated with controls in several
studies, perhaps indicating protective shielding against con
taminant carcinogens. The use of rhythm by more controls
in my samples is not easily explainable except perhaps with
relation to personality types which might eschew multiple
sexual partners and begin coitus later in life. The only gen
eralization possible from this comparison set is that a pro
tective barrier may prevent an agent from reaching the
cervix.

Noncircumcision of Sexual Consorts (Table 16). Schor
(30), in his textbook on statistics, points out that from differ
ent reports wives, husbands, and^physicians all appear con
fused in defining circumcision status and that identification
of circumcision as a statistical unit is highly insecure. To
this can be added the uniformly biased selection of target
populations in most of the circumcision studies relating to
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cervical cancer, where husbands rather than coital mates
were studied.

Noncircumcision of cohabiting male partners was the
most discussed and heralded variable announced as directly
related to risk during the 1950's and into the next decade.

Choice of this variable was derived by inference from low
frequencies of cervical cancer in Jewish populations, where
ritual circumcision is practiced, and also from a logic which
assumed that, since desquamated cells and sebaceous secre
tion formed a smegma under the prepuce, perforce this sub
stance was carcinogenic. There was some laboratory effort
to induce neoplastic lesions in animals, with variable results
which could not be extrapolated to humans. Thereafter,
epidemiological studies in humans were regarded as gen
erally having confirmed the relationship of noncircumcision
of coital mates with increased risk. Assessment of these
studies is interesting.

Of the 6 studies represented in the table, 4 are concerned
with estimates of noncircumcision in husbands, although an
attempt was made by Wynder et al. to determine frequen
cies of women exposed to sexual partners other than hus
bands. However, circumcision status for these partners
was unknown and not considered, frequencies were approxi
mately equivalent for patients and controls, and in any case
percentages of nonhusbands appear unrealistically small.
Jones et al. investigated the coital partner of longest dura
tion, and Dunn and Buell studied the 1st coital partner. In
my own studies all coital mates were represented as far as
possible, and also the 1st coital mate. When patients and
controls are compared with regard to sexual union only with
uncircumcised partners, and also those who have experi
enced both circumcised and uncircumcised males, no ap
preciable differences result in any of the studies except that
of Terris and Oalmann, where only husbands are studied.
All other results hover around unity, indicating that fre
quencies of association with any uncircumcised males are
the same for patients and controls in any subsegment.

When the percentage of patients and controls are further
compared with regard to uncircumcised and mixed classifi
cations, plus mates of unknown status distributed into these
categories, even the result of Terris and Oalmann dwindles

Comparison Review of Cervical Epidemiology

down to an excess which is comparatively negligible for this
type of data.

It is remarkable that, for a variable which is regarded
differently by wives, husbands, and individual physicians

Table 13

Comparison studies in parity and gravidily (frequencies of patients
and controls)

Study Patients Controls

Table 14
Comparison studies of menses in cervical cancer patients and controls

Study Patients Controls Ratio

Boyd and Doll(1964)Mean
agemenarcheHospitals

A +BWith
irregularmensesHospital

AHospital
BAbou-Daoud

(1967)Mean
agemenarcheChristianMoslemRotkin

(1967)Mean
agemenarcheMean
days durationmensesMean
interval betweenmensesWith

irregular menses147%79!14141352812%147%8%

(14141352815%

(.0.0).9.0.0.0.0.0).8

Ratio

Boyd and Doll (1964)
Mean no. of children

Hospitals A + B 2.9 2.5 1.2
Hospitals A 3.1 2.7 I.I

Mean age, 1st pregnancy
Hospitals A + B 23 25 0.9
Hospitals A 23 25 0.9

Christopherson and Parker (1965)
No. of pregnancies

None 16% 10% 1.6
1,2 37% 30% 1.2
3,4 24% 24% 1.0
5,6 9% 15% 0.6
7, more than 7 13% 20% 0.7
Total 5 or more 22 35 0.6

Age 1st pregnancy under 20 45% 24% 1.9
Abou-Daoud (1967)

Mean no. all pregnancies
Christian 7.6 5.9 1.3
Moslem 6.9 5.8 1.2

Rotkin (1967)
No. of pregnancies

None 10% 17% 0.6
1,2 34% 32% 1.1
3,4 30% 31% 1.0
5.6 32% 12% 2.7
7, more than 7 12% 7% 1.7
Total 5 or more 44% 19% 2.3
Mean no. of pregnancies 3.3 2.9 1.1

Rotkin (1967)
No. of deliveries

None1,23,45,

67,
more than7Total

5 ormoreMean
no. of deliveries17%45r;24%10%4%14%2.324%

(43%25%6%2%

;8%2.0).7.0.0.7!.0.8.2
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/. D. Rotkin

Table 15
Comparison studies of contraceptive practices by frequencies of patients and controls

Study patients controls Ratio

Terris and Oalmann(1961)Ever
usedNever

usedBoyd
and Doll(1964)NoneEver

sheathEver
doucheEver
obstructionEver
withdrawalEver

chemicalAitken-Swan
and Baird(1966)SheathMartin

(1967), JewishonlyNoneCondomDiaphragmDouche

(for contraceptiononly)WithdrawalRotkin

(1967)NoneCondomDiaphragmDouche

(allreasons)WithdrawalRhythmJelly397302157426125461511231662992572432128827262210397206611421636X39835350450.31.11.10.80.20.71.10.90.60.80.81.15.51.40.31.00.71.11.10.50.7

Table 16
Circumcision of coital partners (comparison studies by frequencies)

% coitus with
uncircumcised and mixed

% uncircumcised,
mixed and half unknown"

Study Patients Controls Ratio Patients Controls Ratio

Wynder et al. (I954)6

Husbands
White 81
Black 71

Jones et al. (1958)
Partner longest duration

White ward 60
Black ward 54
White private 52
Combined 55

Dunn and Buell (1959)
First partner 58

Terris and Oalmann (I960)
Husband of longest duration 44

Boyd and Doll (1964)
Husbands, ever married to 51
Husbands, multiple, all 51

Aitken-Swan and Baird (1966)
Husbands' invasive and in situ patients 39

Rotkin (1967)
All coital mates 66
First coital mate 42

72
53

67
62
56
61

56

25

51
49

33

58
41

1.1

1.3

0.9
0.9
0.9
0.9

1.0

1.8

1.2

1.1
1.0

87
82

66
60
58
61

67

68

69
68

64

75
59

77

6X

70
65
?y
63

62

51

67
65

63

66

55

1.1
1.2

0.9
0.9
1.0
1.0

I.I

1.3

1.0

1.0

1.0

" One-half of mates with unknown or doubtful circumcision status was taken as a correction for differences in frequencies of
uncertain mates between patients and controls, on the premise that from inspection of the data about one-half might be uncircum
cised. Differences in most studies were sufficiently minimal to preclude any varying results if adjustments differed by other
proportions.

" Frequencies of women in all classes who also experienced nonhusband partners (circumcision status unknown) do not affect

ratios: white, 3 patients and 4 controls; black, 7 patients and 9 controls.
' Percentages were recalculated by me from Aitken-Swan and Baird data to include all categories of circumcision status in the

denominator, since these authors held uncertain circumcision separate in calculating percentages.
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Comparison Review of Cervical Epidemiology

Table 17
Comparison of studies accumulated to show centrality. laterally and consistency in relation to

selected variables (Chart I)

Variable, attribute, or event

Comparison"

score Tables

A. Early onset of coitus related
a. Age at 1st marriage under 20 or 21
b. First coitus under age 20
c. First coitus under age 17

B. Multiple sexual partner related
d. Multiple marriages
e. Multiple sexual consorts
/ Combined d and e
g. Unstable sexual relationships
h. Broken marriages and separations

C. Circumcision of coital mates
/. Uncircumcised and mixed
/. Uncircumcised. mixed, one-half unknown

D. Parity/gravidiu
k. 5 or more deliveries
/. Mean no. grava or para
Coital frequencies
m. Frequencies more than 3.5 acts/wk
Contraception

0, 2, 17
0,0.8
0. 0. 12

0, 0. 9
0. 1. 2
O, li 11
0, 1,5
0, 1, 8

0. 9. 3
0. 11. 1

1, 0. 2
0, 2, 2

0,5,2

5
7
7

6
8
6, 8

12
II

16
16

13
13

n. Everdoucheo.

Nocontraceptionp.
Use ofcondomq.
Obstructive (diaphragm,jelly)r.
Withdrawal1,

1,12,2,03.

1,03,
1,00,2,

115151?1515

" The comparison score has 3 totals measuring in order: studies with excesses of controls, studies
with equivalent frequencies (centrality). studies with excesses of patients. Example: 0, 2, 17connotes
no studies with excesses of controls, 2 studies with equivalent frequencies, 17 studies with excesses
of patients, and distance from the ratio base line indicates strong positive laterality. Most com
parisons are of percentage of frequencies: see indicated tables for exceptions.

COMPARISON RATIOS
0 1.0 2.0 3.0 0 1.0 2.0 3.0 0 1.0 2.0 30 0 1.0 20 30

A. Early onset c
related variables

. Multiple sexual pa
related variables.

â€¢¿�C. Circumcision of coital D. Parity and gravidity.

mates. coital frequencies.
contraception related
variables.

Chart I. Comparison trends show centrality. laterality, consistency, or
inconsistency of studies investigating selected variables. Each dot repre
sents a ratio for patients compared to controls in a study: 1.0 is the ratio
base line of equivalent patient and control frequencies (usually percent
age), with 0.9 to I.I taken as reasonable centrality. Laterality to the left
(under 1.0). studies showing excesses of controls: laterality to the right
(over 1.0), studies with excesses of patients. Totals for each trend can be
indicated as a comparison score (Table 17) with sums of studies <0.9, at
or about 1.0, and > I.I, to show centrality or laterality. Lines connecting
dots do not indicate any continuous distribution and are used only to show
trends and relative comparison ratio distances from centrality in increasing

and where data are memorially or judgmentally estimated,
7 different studies representing 12 different population
groups should all fail to show any substantial degree of dif
ference with regard to excesses of patients who cohabited
with Uncircumcised males, yet that this belief has been very
strongly espoused as the crucial influence upon differential
cervical cancer risk. Our studies (28) demonstrated that cir
cumcision as a practice is concomitant by chance with
low cervical cancer frequencies in some populations, while
other studies have shown that it is a separate aspect of
other populations. Resolution of this situation long has
been necessary because circumcision truly is a biological
event. At best, it may be held that a prepuce can trap a
carcinogenic contaminant in a harbor suitable for storage
and transmission to the female at risk, but it hardly is likely
that a prepuce is necessary in the case of a virus. From all
studies there is little likelihood that noncircumcision in
sexual partners increases risk to cervical cancer to any ex
tent.

ratio sequence. Individual sequences are independently positioned on grids
for convenience in making comparisons and for no other reason. Individual
t ends: a, early marriage; b, early coitus ( < age 20); c, early coitus ( < age
17); d, multiple marriages: e, multiple sexual partners; /, combined d
and e; g, unstable sexual relationships; h. broken marriages and separa
tions: (', coitus with Uncircumcised partners: /', same as i. but including

proportion of partners with unknown circumcision status; k. 5 or more
deliveries; /, mean number grava or para; m, coital frequencies >3.5
acts/week: n, ever douche: o, no contraception;/), condom; q. obstructive
contraception; r. withdrawal.
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/. D. Rotkin

Collected Comparison Studies (Chart 1; Table 17). A
simple and convenient demonstration of relative strength
and consistency or inconsistency of accumulated trends for
specific variables is shown in Chart 1. On the position that
strong replicative concordance for a variable or groups of
variables by a number of studies, however done and as
sessed, provides convincing support for appropriate conclu
sions, such a set of graphic comparisons may serve to settle
ultracriticai and destructive concern over differential field
methodologies and statistical treatments.

The vertical line in each chart at 1.0 is the ratio base line
of centrality, or equivalence of frequencies for patients com
pared to controls. Since the nature of the variables and pro
cedures for describing them with data in the different stud
ies invite insecurity, some skepticism is justified, and a ratio
of 0.9 to 1.1 is taken as reasonable centrality. Lateral dis
tances from the base line indicate excesses, to the right
favoring patients (>1.1), to the left favoring controls
(<0.9). Each study, whether separate sample, subsample,
or population segment, is represented by a dot. Studies are
connected to show direction of trends, but no continuities are
suggested. Separate sets of studies on the same chart section
are positioned for convenience and do not indicate related-
ness of individual studies.

In general, centrality connotes a lack of contribution to
risk variance, consistent laterality to the right indicates in
creased risk, and laterality to the left denotes decreased
risk. A trend stretching across the chart from left to right
shows inconsistency, particularly where few studies repre
sent the variable. Consistent laterality becomes stronger
with more studies.

Trends may be summarized with a comparison score of 3
numbers which count vertical totals for each variable, the
sums of studies showing centrality or excesses to the left and
right. From this, consistency also is appraisable (Table 17).

Chart \A shows remarkable consistency for variables
associated with early onset of coitus, including early marri
age. All studies so related are lateral to the right. Earlier
coitus (under age 17) is more deeply lateral than slightly de
layed sexuality, an intensification effect. Only 2 of 19 early
marriage studies are central; the rest show excesses of pa
tients. From this chart, the variable early coitus is consis
tent and strong, conforms to the model for multistage car-
cinogenesis, and justifies an assumption of greater suscepti
bility of cervical tissue to an oncogenic agent during adoles
cence.

Chart IÃŸprovides positive laterality to the right for all
variables related to multiple sexual consorts, with the inter
pretation that exposure to additional males will increase
the likelihood that one will contribute an oncogenic agent.
This does not rule out a 1st and only sexual partner as the
donor.

Chart 1C reveals a concordant centrality of almost all
studies related to circumcision of sexual partners, resulting
in a comparison score of 0, 9, 3 which reduces to 0, 11, 1
when partners with unknown circumcision status are dis
tributed into the studies. The hypothesis that noncircumci-
sion of sexual mates increases risk is immediately apparent
as consistently nonproductive.

Chart ID provides a less apparent basis for interpreta
tion of variables related to contraception. With few studies
for each trend, only 2 are consistent, both to the left (nega
tive laterality) and both describing obstructive methods. It
is possible, but not conclusive, that a barrier will prevent an
agent, perhaps a virus, from reaching the cervix.
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