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EPIDEMIIOLOGY is concerned with study
of disease in human populations. In

common with other medical sciences, its objec-
tive is to determine the factors related to or
governing disease occurrence. Unlike other
medical sciences, however, its universe of study
is the human population or segments of it.
Through observations of human experience it
attempts to determine the characteristics of
those people who develop disease, and of those
who escape it. This, in turn, involves the
measurement of risk to disease in groups of
people with different characteristics.

Epidemiological methods of measuring risk
to cancer, and other presumably noninfectious
processes, have for the most part been bor-
rowed directly from techniques of proved use-
fulness in communicable disease study. To a
large extent these techniques have been depend-
ent upon the stage of development of other
disciplines of medical science. For example,
it required relatively simple observations in hu-
man experience prior to the birth of the science
of bacteriology to demonstrate beyond reason-
able doubt that diphtheria was communicable.
An understanding of important aspects of its
natural history, however, had to await the de-
velopment of simple and inexpensive labora-
tory tests which would detect those persons in-

Dr. Kaiser and Dr. Gilliam are both with the Na-
tional Cancer Institute, Public Health Service,
serving as chief and assistant chief, respectively, of
the Field Investigations and Demonstrations Branch.

fected but not sick and would evaluate the
relative immunity status of the population.
In cancer, observations in human experience

were directly responsible for the beginning of
what has developed into an enormous amount
and variety of experimental research. The first
experimental cancers were produced by paint-
ing tar on rabbits' ears, an undertaking
prompted by the observation in humans that
risk to cancer of the scrotum appeared to be ex-
cessive in chimney sweeps. Until the develop-
ment of the Papanicolaou vaginal cytology test
(1, 2), however, laboratory research had pro-
vided no tools for the epidemiologist to use in
extending our present relatively crude descrip-
tive epidemiology of cancer. While it is true
that cervical biopsies were introduced as long
ago as 1878 by Ruge and Veit (3), it is, to say
the least, impracticable to attempt cervical
biopsies on large numbers of apparently well
women. Though the Papanicolaou test does
not satisfy all of the requirements desired by
the epidemiologist, it is the first simple, accept-
able laboratory test which can be applied to
large numbers of well women and will select
for further diagnostic evaluation most of those
with cervical cancer.
Before this test could be used effectively in

general epidemiological studies, a number of
questions had to be answered. Could it be effec-
tively applied in general population groups of
apparently well women? What were its limits
of specificity and sensitivity in such groups?
What were the practical logistical problems?
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What was the cost in money, equipment, and
personnel? Although some of these and other
questions have been answered with regard to
use of the test as a diagnostic adjunct in clinic
and office practice, the only answer to its prac-
ticality in general epidemiological study, or as
a cancer control measure, lay in an attempt to
use it on a communitywide basis. Recognition
of this fact led to such a study in Memphis and
Shelby County, Tenn. The study was insti-
tuted in July 1952 as a joint endeavor of the
University of Tennessee, the National Cancer
Institute of the Public Health Service, and a
host of other individuals and agencies.
Many important facts have already emerged

from this study (4). Sufficient preliminary
data are now available for examining other
facets. It is the intent of this presentation to
provide a brief background of the disease itself
and some descriptive facts and apparent facts
of the epidemiology of cervical cancer.

The Disease Itself

Carcinomas of the uterus may be classed
in three groups: epidermoid, or squamous
cell, carcinoma of the cervix, endometrial ader
nocarcinoma of the corpus, and adenocarcinoma
of the cervix (5). Epidermoid carcinoma of
the cervix and adenocarcinoma of the corpus
appear to be quite distinct entities in histolog-
ical structure, clinical behavior, and selective
factors associated with their occurrence. Ade-
nocarcinomas of the cervix are less clearly dif-
ferentiated from the other two groups because
of the difficulty in determining the precise point
of origin of some adenocarcinomas of the lower
part of the uterus.
The relative frequency of the 3 types of

uterine carcinoma varies considerably from one
reported series of cases to another, but broadly
speaking cervical carcinoma is 3 or 4 times as
common as endometrial, and cervical epider-
moid carcinoma is at least 10 times as common
as cervical adenocarcinoma (5).
At least some, and conceivably a large part,

of the differences in relative frequencies of
fundal and cervical carcinoma, as reported in
different series of cases, is due to the different
composition of each series with respect to age,
race, marital status, and other selective factors

associated with the occurrence of the two dis-
eases. Most published series do not provide the
data on such characteristics, which are neces-
sary to make adequate appraisal of the large
differences in recorded relative frequency.
Most epidermoid carcinomas of the cervix

arise directly from the stratified epithelium of
the external os or the portio vaginalis. Oc-
casionally the origin may be from metaplastic
stratified epithelium formed within the cer-
vical canal or glands, or in an endocervical
polyp (5). The development of the disease in
the cervix is not dependent on the presence of
the body of the uterus since it occurs after sub-
total hysterectomy performed for other uterine
disease. While occasional specimens of early
cervical carcinoma afford evidence that the
growth has arisen, not from a single minute
focus, but from a considerable field of epithe-
lium, no clear instances of genuine multicentric
origin have been described (5).
In addition to frankly invasive malignant

lesions of the cervix, histological lesions have
been described since 1910 which fulfill all cri-
teria of malignancy except invasion (6). As a
result of his work with the colposcope, Hinsel-
mann, as quoted by Traut and Benson (7), de-
scribed in 1924 four classes of lesions of ab-
normal cervical epithelia from dysplasia
through anaplasia, and intraepithelial cancer
to invasive cancer. The term carcinoma-in-situ
was applied to the most definitive of these pat-
terns of abnormal epithelium in 1932 (8).
Since then, this lesion has been variously
labeled surface carcinoma, intraepithelial car-
cinoma, intramucosal cancer, and carcinoma-in-
situ. It is now generally agreed that it may be
preinvasive cervical cancer or an early stage of
cervical carcinoma. However, there is consider-
able controversy as to the significance of other
epithelial changes, such as dysplasia, hyper-
plasia, and anaplasia, and their possible rela-
tionship to invasive carcinoma.

Since 1932, much literature has appeared
concerning the minimum histological criteria
necessary for diagnosis of carcinoma-in-situ, as
has data on its frequency, incidence, and its sig-
nificance. Its relation to invasive cancer is in-
ferred because of its histological appearance
(6) and, according to Schottlaender and Ker-
mauner, because of its occurrence at the pe-
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riphery of infiltrating lesions (9). The rela-
tionship is also inferred because of its demon-
strated presence prior to the development of
some invasive cancers (9-12), and its detection
at an earlier average age than usually observed
for invasive cancers at this site (4, 9). The de-
termination of the relationships of the carcino-
ma-in-situ lesion to classical cervical carcinoma
is of paramount importance. To accomplish
this, questions primarily epidemiological in
nature must be answered.
Some of the more fundamental questions in-

volved in this relationship are:
1. Do all invasive cervical cancers begin as

intraepithelial lesions? If not, what percent-
age do?

2. Do intraepithelial lesions invariably pro-
gress to invasiveness? What percentage do?

3. What is the time required for an intra-
epithelial lesion to progress to invasiveness?

4. Do some intraepithelial lesions regress and
disappear? How often does this occur?

5. Is it possible for an intraepithelial lesion
to remain noninvasive indefinitely?

6. What are the age-specific incidence and
prevalence rates of carcinoma-in-situ and in-
vasive carcinoma? Are there race-specific var-
iations in such rates?
Whether or not all invasive cancers of the

cervix pass through the in-situ stage, and
whether this intraepithelial lesion is reversible
or always progresses to invasiveness, is not
known at the present time. Its recognition,
however, besides introducing problems regard-
ing treatment (13), has opened new avenues for
study of the essential pathogenesis of cervical
cancer (14).
A large part of the attention now devoted to

intraepithelial lesions of the cervix may be
attributed to the extensive use of the cytological
technique of Papanicolaou. By means of this
test definitive diagnostic procedures may be di-
rected to those women who are considered most
likely to harbor invasive cancer (4). In addi-
tion, the test leads to the histological diagnosis
of many intraepithelial lesions which other-
wise would have remained undetected.

Clinically, the onset of carcinoma of the
cervix is generally characterized by an absence
of alarming symptoms. 'Those which would
lead to its' early discovery may give no concern

to the patient during menstrual life. As a re-
sult, it frequently progresses into a moderately
advanced disease before discovery, and early
carcinomas of the cervix (stage I) make up
only about 10 percent of the cases seen in many
clinics (15). In addition, stage for stage, carci-
noma of the cervix carries a much poorer prog-
nosis than cancer of the body of the uterus.
The League of Nations''clinical classification

of these cancers, adopted first in 1929 and modi-
fied in 1937 and in 1950, divides the disease into
five stages. Stage 0 is reserved for carcinoma-
in-situ and the remaining four stages are re-
served for progressively extensive stages of the
invasive disease. Patients treated in stage 0
should respond with uniform cure. According
to Heyman (15), survivorship thereafter be-
comes progressively worse as treatment is insti-
tuted in advanced stages of the disease; there
is about 60 percent recovery for stage I and 8
percent recovery for stage IV. Results from
treatment in different clinics vary considerably,
but factors responsible for such variation can-
not be fully assessed. It is clearly evident,
however, that the stage of disease at the time
treatment starts is of paramount importance
in cure. This fact emphasizes the necessity for
obtaining a full understanding of the quantita-
tive relationship of carcinoma-in-situ to inva-
sive cancer of the cervix.

Extent of Uterine Cancer Problem

With the exception of the single year 1914,
deaths in the United States attributed to cancer
of the uterus were grouped with cancers of all
female genital organs until 1930, when the
fourth edition of the International List of
Causes of Death came into use. Since then,
uterine cancer deaths have been tabulated an-
nually by age and race (16, 17). Analysis of
these data shows a consistent decline in the age
adjusted death rates for uterine cancer among
white women since 1914 and among the non-
white since 1930 (unpublished data, A.G.G.).
Death data for cancer of the cervix were first

listed separately in 1939, but were not subdi-
vided by age and race until 1949. Such data
are of little practical value, however, in as-
sessing the forces of mortality from cervical
cancer, since such a high proportion of all
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uterine cancer deaths are unspecified as to the
portion of the uterus affected. In 1949,43 per-
cent and in 1955, 34 percent of all uterine can-
cer deaths were unspecified as to origin in the
uterus. It is therefore not possible to deter-
mine whether or not cancer of the cervix and
cancer of the corpus have participated equally
in the decline in mortality attributed to cancer
of the uterus as a whole.
During 1955, 15,170 deaths were attributed

to cancer of the uterus in the United States
(17). Among white women the crude death
rate was 17.0 per 100,000 population. This
rate was exceeded by only those for cancer of
the breast (27.2 per 100,000) and cancer of the
large intestine (17.5 per 100,000). Among non-
white women more deaths were attributed to
cancer of the uterus than to any other type of
cancer, the crude death rate being 28.7 per
100,000 population. For both races combined,
deaths from cancer of the uterus were exceeded
by only cancer of the breast. According to un-
published data (A.G.G.), on the basis of rates
for deaths from all causes recorded in 1955, 1.8
percent of white and 3.0 percent of nonwhite
women would be expected to die eventually of
cancer of the uterus.
Of those deaths for which the part of the

uterus first affected was recorded on the death
certificate, there were, in 1955, 17 times as many
cervical as corpus cancer deaths among the non-
white and 7 times more cervical cancers among
the white. As pointed out, however, there was
a substantial number of deaths among both
races with unspecified origin of the disease in
the uterus. In the unlikely event that all of
those unspecified had arisen in the corpus,
deaths due to cancers of the cervix would still
predominate in both races, and the cervix-
corpus ratio would still be greater in the non-
white than in the white.
During this period of decline in mortality,

the incidence of the disease has been increasing
in at least one State. In New York, between
1942 and 1953, the cervical cancer incidence
rate increased 7 percent, and cancer of the cor-
pus, 21 percent (18). In Connecticut, on the
other hand, the incidence of cervical cancer
decreased 8 percent while corpus cancer in-
creased 22 percent between 1935 and 1951 (19).

Based on reports from New York State, dur-
ing 1949-1951, the lifetime probability of de-
veloping cervical cancer was 2.2 per 100 women,
and cancer of the corpus, 1.5 per 100 women, or
a total of 3.7 per 100 women for all uterine
cancer (20).

Age Selection
The tendency of cancer of the cervix to occur

earlier in life than cancer of the body of the
uterus was well known at least as early as 1900.
In Williams' series the maximum frequency
was in the age group 35 to 45, as compared with
the mode in the age group 50 to 60 for cancer
of the corpus (21). While cases in persons
under 20 years of age are uncommon, a few
histologically diagnosed cases have been des-
cribed in such persons (22-24), the youngest
being an infant of 7 months with a cervical
adenocarcinoma (25). In 1955, out of 8,804
deaths attributed to cancer of the cervix in the
United States, 3 were under 5 years of age and
5 under 20.
Perhaps the most reliable data on age inci-

dence of the disease are those from Denmark
and Sweden. These data reflect the annual
probability that women of various ages will
develop or be diagnosed as having the disease.
In Denmark, for the years 1942-44, the inci-
dence rates for cancer of the cervix rose sharply
from age 25 to a peak of about 70 per 100,000
in the age group 45-49, and declined fairly reg-
ularly thereafter (26). In Sweden a similar
age selection is evident though the rates, age for
age, are lower than observed in Denmark, and
the peak of incidence occurs about 5 years later
in life (27). The Swedish data also show a
regular increase in incidence at all ages between
the calendar years 1925 and 1945, an increase
more marked than that observed in New York
State.
In contrast with the type of age selection

prevalent in Denmark and in Sweden, risk of
the disease in Connecticut increases fairly regu-
larly with age, and instead of declining after
45 or 50 continues to increase, reaching a peak
in women 85 and over (19). A similar type of
age curve is observed among white women in
Shelby County, Tenn., but not among the non-
white (28). In New York State the age selec-
tion is somewhat different from that observed
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in either Denmark or Memphis (20). These
regional differences in age selection are suffi-
ciently great to warrant the suspicion that they
are not artifacts, but no ready explanation is
available for them. Further, in each locality,
fairly distinct differences exist between the age
selection of cancer of the cervix and of cancer
of the body of the uterus. The consistently dif-
ferent age selection of cancer in the two parts
of the uterus is one reason for suspecting that
they represent two disease entities.

Race Selection

With the exception of limited morbidity data,
and fairly extensive mortality figures for the
white and nonwhite population of the United
States, most of the evidence of racial selection
of cervical cancer is derived from relative fre-
quency data. Relative frequencies on some oc-
casions faithfully reflect absolute variations in
risk, but on other occasions they do not. In
any case, there is probably no other type of
cancer in which racial selectivity of the disease,
as suggested by relative frequency evidence,
offers such intriguing possibilities of better
understanding its genesis.
On the basis of relative frequency figures,

Williams claimed in 1900 that American Ne-
gresses were less prone to uterine cancer than
white women (21). That the reverse is true
is now amply demonstrated not only by mor-
tality figures for a long period of time but by
morbidity rates collected in special surveys
(28, 29). Many doubt that the clearly excessive
risk among the nonwhite women in the United
States is due to actual racial susceptibility.
Most workers contend that it is due instead to
a number of factors which have been loosely
classed as social or environmental (30, 31).
While the early relative frequency evidence

for the white and the nonwhite women in the
United States was not substantiated, evidence
of a similar basic nature relating to Jewesses
has been established as correctly portraying
relative risk (30). There appears to be no
longer any doubt that Jewesses experience sub-
stantially less risk to cancer of the cervix than
the non-Jewish (32, 33, 35). A recent study in
Israel has elicited very low incidence rates, and
since Jewesses of different "ethnic typology"

experience rates of about the same magnitude,
the authors believe that it cannot be dependent
on a racial factor, but is due instead to cir-
cumcision of Jewish males (35).
Except for absolute comparisons of risk

relating to the white and the nonwhite popu-
lation in the United States and Jewesses in
Israel, most of the other evidence of ra6ial se-
lection involves relative frequency data. For
example, Khanolkar's study relating to various
classes of Indians attending the Tata Memorial
Hospital in Bombay supports the idea that
Hindu Decanni and Gujarti, and Moslem
women, all experience a different risk to cancer
of the cervix (36). Since, however, the evi-
dence consists of relative frequencies, not in-
cidence, it does not establish these differences.

Mortality statistics from different countries
cannot be easily compared because of the dif-
ferent proportions of deaths in each country
which are unspecified as to portion of uterus
affected. For cancer of the uterus as a whole,
however, the age adjusted death rate in 1950
in Japan was more than twice that recorded in
England and Wales; about 40 percent greater
than the rate among white American women;
and about 40 percent less than that recorded
among American nonwhite women (37).
Among the American Navajos, if relative

frequency comparisons are accepted as evidence,
risk of death from all uterine cancer would be
twice that observed in American whites and
about the same as noted in nonwhites as a
whole. Adequate comparisons of absolute risk
show, to the contrary however, that the risk for
the Navajo is only half that observed for the
whites and only a fourth of that noted for the
nonwhites (38).

Geographic Distribution

Data on geographic distribution of cervical
cancer consist of official mortality statistics, the
results of summations of autopsy series, and
morbidity surveys conducted in a few localities.
While the data from only the latter are reliable
as to the absolute probability of developing the
disease, official mortality statistics and autopsy
studies clearly show that cancer of the cervix
has been recorded on every continent, in every
large country, and among every important ra-
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cial and ethnic group. Furthermore, the fre-
quency of cancer of the cervix relative to all
other cancer, as observed in the autopsy series,
varies considerably from place to place.
Whether or not risk of the disease varies in
the same fashion cannot be determined from
most such studies.
Within some countries for which pertinent

data are available, incidence of the disease
varies considerably. In Denmark the highest
rates are observed in Copenhagen, and the low-
est among the rural population (39). This ex-
cess risk among urban women also appears to
exist in the State of Iowa (40). White women
in southern cities of the United States appear
to experience greater risk than do the northern
white women (29), and in Copenhagen (41)
and Pittsburgh (42) there is considerable
variation in rates within the city. In these
latter cities the higher rates are found in the
poorer sections.

Marital and Pregnancy Status

The first clear evidence that cancer of the
uterus and cancer of the breast tend to have an
opposite selectivity with respect to marital
status was presented apparently by Rigoni
Stern in 1842. While only 6 percent of the
uterine cancer deaths recorded in Verona, 1769
to 1839, were in unmarried women, 29 percent
of the breast cancer patients were unmarried
(43). These differences are the more striking
in view of the fact that cancer of the uterus
generally occurs at an earlier age when the
probability of marriage is less than in later life.
These data did not permit the firm conclusion
that uterine cancer is more likely to occur
among married women than among single, but
they did demonstrate the striking difference
from breast cancer in terms of selectivity ac-
cording to marital status.

It has now been established that the annual
probability of developing cancer of the cervix
is greater in married than in single women (39,
44-46). It would further appear that early
age at marriage and instability of marriage
are also associated with this disease (47, 48).
In addition, there is some reason for believing
that other variables associated with instability
of marriage are also associated with cancer of

the cervix. Thus, there is scattered evidence
that illegitimate births (48), syphilis (49),
early sexual relations, multiple sexual partners
(31), and prostitution (50) are all associated
with this disease. On the opposite side of the
coin, cervical cancer appears to occur very
rarely among nuns (51).
Another variable associated with marriage,

which has been given much consideration, is
circumcision of the marital partner. This was
due first to the observation that cancer of the
cervix is less frequent among Jews, where cir-
cumcision is universal. Other races which prac-
tice circumcision at varying ages and to a dif-
ferent extent are alleged to have varying risk
of cervical cancer. The so-called incidence re-
ported for such races, however, is invariably a
relative frequency which may or may not reflect
relative risk to this cancer. Reliable data on the
incidence of cervical cancer are very badly
needed among such groups as the Moslems,
Hindus, Bantus, and Fijis. Such rates can now
be reliably and relatively inexpensively ascer-
tained through discriminative use of the vagi-
nal cytological technique.
Another variable which has long been as-

sociated with cervical cancer is pregnancy.
Lane-Claypon's (52) data indicated an asso-
ciation between pregnancy, but not number of
pregnancies, and cancer of the cervix. Mal-
iphant's series (44) suggested the greatest risk
in parous women, with each pregnancy adding
slightly to the risk; the next greatest risk
among childless married women; and a con-
siderably reduced risk among single women.
Logan's analysis of British mortality data sug-
gested that marital status alone, apart from
childbearing, seemed to be the factor associated
with higher mortality (45). In Gilliam's series
where a precise actuarial method was used in
computing age specific pregnancy rates in sev-
eral types of cancer patients, the difference in
fertility between those with breast cancer and
those with cervical cancer was limited to the
first 30 years of life (48). After age 30, preg-
nancy rates in breast and cervical cancer pa-
tients were identical. A further curious find-
ing in this series was the greater difference in
pregnancy rates between the cervical cancer
patients interviewed in 2 of the cities than was
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observed between breast and cervical cancer
patients in any 1 of the 3 localities.

It appears clear from the brief considerations
mentioned that the role of these various factors
associated with cervical cancer still remains to
be clarified with additional and perhaps differ-
ent kinds of systematically collected data.

Socioeconomic Status

It has been common experience of gynecolo-
gists that cancer of the cervix is less frequently
encountered in private than in clinic practice.
Mortality data for 1930-32 for Great Britain
similarly indicated that risk of dying from
uterine cancer as a whole increased with the
decrease in socioeconomic status (53). That
this is largely due to cancer of the cervix is
now evident from analysis of similar death
data for 1950 and 1951 (46). These show that
when socioeconomic class is judged by occupa-
tions of husbands, the rates were lowest in
women whose husbands were in the professional
class and highest in wives of unskilled laborers,
with a fairly regular gradient in the inter-
mediate classes. Stocks concludes from these
and other analyses of regional variation in
mortality that the disease in Great Britain
shows a relationship with overcrowded hous-
ing, social class distribution, and predominant
industry 20 years before (46).

Infections and Cervical Lacerations

For a considerable period of time, chronic
cervical infections and poor obstetrical care
were believed to predispose a woman to car-
cinoma of the cervix. The idea that cervicitis
or cervical lacerations might be the cause of
this cancer is probably an outgrowth of the
general theory of chronic irritation as the cause
of all cancer. There appears to be little de-
finitive evidence bearing directly on it one way
or the other, however. From the histological
standpoint, early cancers at this site are ob-
served with no associated evidence of chronic
irritation. Evidence of cervical lacerations, on
the other hand, is common in parous women.
Gagnon is of the opinion that the rarity of

the disease in nuns is due to the infrequency of
cervicitis in this group (51). Cashman has

noted that fewer cervical cancers than expected
occurred in about 5,000 women who could be
followed out of 10,000 women whose cervicitis
had been treated by deep cauterization (54).
If, however, there had been a very few cases
among those women who were not followed, the
results might have been quite different.
With regard to cervical lacerations, Lombard

and Potter's case history study indicated an
association between history of lacerations and
this cancer (47). Gilliam's series, on the other
hand, at least indicated no undue proportion of
instrumental deliveries among cervical cancer
patients (48). Since both studies depended
upon histories as remembered by patients and
controls, it is not certain that they correctly
portray the actual facts. As for other evidence
based on clinical impressions, there is still con-
siderable difference of opinion among gynecolo-
gists as to the possible association of these fac-
tors and the disease. That even repeated
trauma, and by inference cervicitis, is not nec-
essarily involved is suggested by the apparent
rarity of the disease in cases of prolapsed
uterus (55).

Discussion

It should be clear from this brief account of
some of the facts of distribution of cervical
cancer among humans that many selective fac-
tors bearing on its occurrence have been recog-
nized. There is a common, and perhaps un-
fortunate, tendency among students of cancer,
however, to assign specific causal significance
to such factors, often even before the facts
themselves are well established. Thus, when
it appears that cervical cancer is more common
in parous than in nulliparous women, the state-
ment soon after appears in texts, as though it
were fact, that the disease is caused by cervical
lacerations. 'When it is evident that Jewesses
are less prone than the non-Jewish-then ergo,
it is caused by intercourse with the uncircum-
cized. Or, when it appears there is a tendency
to select women who marry early in life-it is
caused by trauma of immature tissues. Or,
when it is shown that risk is greater in syphil-
itics than in nonsyphilitics-it is caused by
chronic irritation. Or, because it selects the
lower rather than the higher economic classes,
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it is caused by poor hygiene and inadequate
general medical care.

All of these factors associated with cervical
cancer may well eventually turn out to be
causes. On the other hand, an equally tenable
hypothesis at the present time is that the
disease is caused by some presently unknown
factor or patient attribute which is more com-
monly present in women with these characteris-
tics, but is by no means limited to them. The
fact remains that the disease does occur in vir-
gins, in nullipara, in Jewesses, in the non-
syphilitic, and in women of the highest eco-
nomic classes, to mention only a few of the se-
lective factors. Demonstration of excessive
risk in women with certain characteristics does
justify a hypothesis. No useful purpose is
served, however, by parading hypotheses as
fact, a tendency all too commonly encountered
among students of cancer in general.
Up to the present we are aware of no weav-

ing together into a coherent and generally sat-
isfying explanation of the disease the threads
of facts regarding distribution of cervical can-
cer in humans. The development of the Pa-
panicolaou test, however, provides a laboratory
tool which, if properly exploited epidemiologi-
cally, can at least test and either dispose of or
extend some hypotheses which have been pa-
raded as fact.
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