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At the inception of the Massachusetts
program for cancer control Dr. Frederick
Hoffman was consulted for suggestions.
He advised that the Massachusetts study
should include a collection of question-
naires similar to those that he was col-
lecting in his San Francisco Survey.! As
Dr. Hoffman is probably the greatest
collector of figures of our time, any ad-
vice from him should be most seriously
considered. A few of these question-
naires were obtained in the 1925 study?
but as the number was too small for tab-
ulation they were given to Dr. Hoffman
to incorporate with his other records.

During 1927 a somewhat similar
study was made by this Department, with
the assistance of several of the visiting
nurses’ organizations throughout the
State. Our method of approach was
somewhat different from that of Dr.
Hoffman. We feel that any study of the
habits of individuals with cancer is of
little value without a similar study of
individuals without cancer. To know
that a large percentage of patients with
cancer have certain habits is of little
value for inference unless we know what
percentage of the community at large
has the same habits.

In the laboratory it may be fairly
easy to obtain animals which may be

Excerpted with permission from N Engl J
Med 198:481-487, 1928.
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used as controls, but in dealing with the
human species this is an entirely different
problem.

Methods: Our controls were obtained
by having the same investigator who col-
lected the record of the patients with
cancer fill out a similar record for an
individual without cancer, of the same
sex and approximately the same age. In
a few cases it was necessary for a differ-
ent investigator to obtain a control.

The following information was ob-
tained:

Name, Address

Sex, Age, Race, Conjugal state

Birthplace of individuals, Of father,
Of mother

No. of children, Height, Weight

Average amount of exercise before
illness

Length of intimate association with
cancer patients

Foods eaten prior to illness:
Meat, Sugar, Starches, Canned goods,
Green vegetables, Other vegetables,
Milk products, Coffee, Tea, Salt

Use of tobacco

Use of alcohol

Use of laxatives

Housing conditions

Economic status

Chronic past illness

Type of cancer

These items are intended to cover
most of the present hypotheses regarding
the causation of cancer.
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We obtained records from 217 can-
cer patients and a similar number of
controls. While the number is small, it is
felt to be sufficiently large to make a
preliminary statement of our findings.
Sometimes large differences will show up
in small samples, and only such differ-
ences are of value in a program of cancer
control.

Evaluation of Sample: The groups
contain 55 males and 162 females. The
sex ratio of 34 males to 100 females is
less than that found in the cancer mor-

“, .. cancer was more prevalent among
the foreign born and children of
foreign born than among the children
of native parents.”

tality records, 65 males to 100 females,
and the clinic attendance of 80 males to
100 females. This difference probably
means that many men with cancer are
cared for by their wives, but when the
women are affected the visiting nursing
associations are employed. The average
age of the cancer patient is 59.2*+ .9
years, and the standard deviation is 12.9.
The controls have an average age of
59.4+ .8 years, and the standard devia-
tion is 12.2. The slight difference in ages
is due to the difficulty of getting controls
of exactly the same age as the cancer
cases, but these differences are insignifi-
cant.

The two groups are practically iden-
tical regarding the economic status of the
individual, although there are fewer can-
cer cases among the well to do.

In respect to race, there is little differ-
ence between the cancerous and the con-
trols.

When the two groups are compared
by country of birth of individuals, the
native born are in excess of the foreign
born, but the difference is within the
limit of chance fluctuation. When we
consider the country of birth of the
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father and mother we find the differences
are greater. In a previous paper? we
found that cancer was more prevalent
among the foreign born and children of
foreign born than among the children of
native parents. In selecting the controls
it is most difficult to get individuals
whose parents are born in the same
countries as those of the cancer patients.
Our cancer group, therefore, has more
individuals with foreign parents than the
control group.

A comparison of the two groups rela-
tive to the conjugal state shows that there
are more single females among the con-
trol group than among the cancer group.
In order to determine if this difference
was due to our sample, the female deaths
from cancer in the State were compared
by conjugal state with our sample, with
the resulting figure of 16.2 percent for
the State and 13.6 percent for the sam-
ple. The cancer group evidently has too
few single females, and the control group
has too many, as several of the nurses
used themselves as controls.

In order to determine how represen-
tative our sample of cancer cases was in
respect to type, comparison has been
made on a percentage basis with the
types found in the Massachusetts Hospi-
tals, in the death returns, and in the
State-aided cancer clinics. It is impos-
sible to arrive at a precise figure. The
death returns do not include the cures.
The hospital admissions do not account
for the many patients remaining at home.
The volume of the clinic cases is too
small on which to base judgment.

The above discussion of comparisons
of the cancer and control groups empha-
sizes the difficulties of getting satisfactory
controls. We believe, however, they are
as good as can be obtained, but as we
realize their inadequacy, we have arrived
at conclusions only after due considera-
tion of the known differences between
the groups.

Comparison of Cancer and Control
Groups: The contagion theory was stud-
ied by comparing the two groups in re-
spect to the previous association with
cancer patients. There is no relationship.
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The work of several laboratory in-
vestigators shows convincing evidence in
favor of the hereditable predisposition to
develop cancer. There is also a slight
amount of evidence from human mate-
rial.4 We have attempted to measure the
difference between the cancer and the
control groups regarding heredity, but
we realize that social as well as genetic
differences may be thus depicted. Forty-
one percent of those with negative hered-
ity history of cancer in more distant
relatives fall in the cancer group, while
we should expect 50 percent. Also it is
noticeable that 61 percent of the “un-
knowns” fall in the cancer group. Both
these differences are highly significant
statistically. The difference between the
two groups with respect to positive he-
redity history is not significant. No in-
ference can be made unless we know
how the unknowns would be distributed
if they were known. We found that there
was a considerably larger percentage of
foreign born among the unknowns of the
cancer group, and assuming that the for-
eign born person in the cancer age can-
not well remember or perhaps never
knew the causes of death of his more
distant relatives, it is reasonable to ex-
pect that some of the unknowns at least
would have a positive history. Therefore,
we feel that there may have been a re-
lationship shown if we had all of the in-
formation. This applies almost equally
well to the heredity history in the imme-
diate family.

Housing conditions were used to
measure the parasitic theory. It is be-
lieved that cockroaches and other ver-
min, possible carriers of parasites, would
be more prevalent where the housing
conditions were poor, than where they
were good. [There was] no connection
between cancer and housing.

Constipation has been considered a
possible cause of cancer.> The users of
laxatives have been studied to measure
any possible connection between con-
stipation and cancer. [We found] no
significant difference between the two
groups.
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The female cancers for all types by
the number of children [were] compared
with cancers of the female genitals and
cancers of the breast. The findings are
not statistically significant, probably be-
cause of the small figures, but the results
are consistent with those of the Health
Section of the League of Nations.6 They
found that cancer of the uterus is more
prevalent and cancer of the breast less
prevalent among women who have borne
children than among those who had not.
Seventy-five percent of our total group

“, . . cancer of the uterus is more
prevalent and cancer of the breast
less prevalent among women who

have borne children.”

have borne children while 77 percent of
those with cancer of the female genitals
and 72 percent of those with cancer of
the breast had children.

The possible relationship between ex-
ercise and cancer is found to be signifi-
cant.

Height and weight are both studied
and while height shows no significance
there was a tendency among the cancer
group to be underweight. This difference
may be due to the probability that the
nurses classified their patients by the
present weight rather than the normal
weight before illness.

Chronic past illnesses were studied to
determine if any relationship existed be-
tween them and cancer. The only signifi-
cant difference between the cancer cases
and the controls appears in the chronic
diseases of the teeth in males. This dis-
ease is over three times as prevalent
among the cancer group as among the
control group and is statistically signifi-
cant, as 40 percent of the male patients
with cancer had bad teeth and only 11
percent of the controls. Among the fe-
males 13 percent of the cancerous pa-
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tients and 20 percent of the controls had
bad teeth. A check was made of this
sample by getting similar figures from
the clinic cases.!2 The cancer group was
here compared with a control group so
selected from those attending the clinics
with no evidence of cancer as to make
the two groups similar in respect to age
and sex. We found 9.2 percent of the
males with cancer, 3.6 percent of the
male controls, 4.6 percent of the females
with cancer and 1.7 percent of the female
controls had bad teeth. There are a
smaller number of individuals with bad
teeth among the clinic cases than in the
nurses’ study. This difference is believed
to be due to the better economic status
of the individuals attending the State-
aided Cancer Clinics.

It might be thought that the excess of
bad teeth in males might have some rela-
tion to the excess of cancer of the buccal
cavity in males, but the subdivision of
cancer by type among males showed no
relationship and therefore the bad teeth
may be regarded as a source of toxicity
affecting total cancer rather than a source
of chronic irritation affecting the can-
cers of the mouth.

Various foods have been studied to
determine if there was any relationship
between their ingestion and cancer. With
the exception of dry vegetables and tea
and coffee, the cancer cases ate less of
the various articles of food than the con-
trols. This probably is accounted for by
the presence of the disease itself. In the
continuation of this study we are seeking
information on the foods eaten prior to
illness, as in many cases the diet has
changed after the inception of the dis-
ease.

The ingestion of salt has been con-
sidered by several as predisposing to can-
cer.”8 [The data] point to no relationship
between salt and cancer.

The use of alcohol shows no relation
with cancer. The unknowns however, are
so many that they might alter the con-
clusions.

The use of tobacco has long been
considered a factor in the incidence of
cancer of the buccal cavity. Dr. Hoffman
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gives the smoking habits of cancer pa-
tients by the site of the disease in his San
Francisco Survey. We have realigned Dr.
Hoffman’s figures in preparing Table 19.9

If we postulate that only cancers of
certain sites should be affected by heavy
smoking, and that those of other sites
should not be so affected, and that sar-
coma also should not be influenced by
tobacco smoking, we can then compare
the sites supposed to be affected by smok-
ing with the other two groups which now

. can be regarded somewhat as controls.

These figures, however, give no light
upon the relation of smoking to cancer
in general. Including under “sites sup-
posed to be affected by smoking” cancers
of the lip, jaw, cheek and tongue, and
under “sites not supposed to be affected
by smoking” all other cancers, we show
the results in Table 20.

Of all males who have cancer in the
above sample 78.8 percent are heavy
smokers. Dr. Hoffman found in his larger
sample of 834 male patients!0 that 44.1
percent were heavy smokers. In our sam-
ple, 47.3 percent were found to be heavy
smokers. What is the true percentage of
heavy smokers among males with can-
cer? Evidently the sample quoted in
Table 19 is not representative of the can-
cer population. What is the percentage of
heavy smokers in the general population?
We do not know. Dublin, Fiske and
Kopf,!t among 16,662 male policy hold-
ers in the Metropolitan Life Insurance
Company, found 33.1 percent to be
heavy smokers. In our control sample we
found 20 percent heavy smokers and in
our total group, including both cancers
and controls, we found 33.7 percent.

The difference between our control
group and the cancer group in respect to
heavy smoking is 27 percent. This is
highly significant, which suggests that
heavy smoking has some relation to can-
cer in general. Of the heavy smoking
group, pipe smoking seems to be the
most important, as 73.1 percent of the
heavy smokers in the cancer group are
pipe smokers and 72.6 percent of the
heavy smokers in the control group are
pipe smokers.
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TABLE 19

PERCENT OF EXCESSIVE SMOKERS BY TYPE OF CANCER

Percent No. of Cases

Cancer of the throat 54 13
Cancer of the intestines 100 5
Cancer of the pancreas 33 3
Cancer of the rectum 88

Cancer of the lung 100

Cancer of the bladder 60 10
Cancer of the lip 92 12
Cancer of the jaw 100 5
Cancer of the neck 83 6
Cancer of the cheek 100 12
Cancer of the oesophagus 77 13
Cancer of the prostate 100 9
Cancer of the tongue 100 7
Cancer of the stomach 82 39
Cancer of the leg 50 2
Sarcoma 73 15
Miscellaneous 60 20

TABLE 20
CANCER SITES BY SMOKING
to be to be Sarcoma Total
affected by affected by
smoking smoking
Heavy smokers 34 100 1 145
Not heavy smokers 1 34 ) 39
Total 35 ' 134 15 184
Percent of heavy
smokers 972 746 73.3 788
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TABLE 21
CANCER SITES BY SMOKING

supposed to not supposed to

be affected be affected

by smoking by smoking Total
Heavy smokers 9 17 26
Not heavy smokers 8 21 29
Total 17 38 55
Percent of heavy

smokers 528 448 473

TABLE 22
TOBACCO
CANCER GROUP
Users Non-users Unknown
M. F. T. M. F. T. M. F. T.
Pipe 38 1 39 11 124 135 6 37
Cigarette 1 1 12 21 126 147 23 35
Cigar 23 1 24 16 1256 141 16 36 52
Chewing 13 0 13 22 126 148 19 37 656
CONTROL GROUP
Users Non-users Unknown
M. F. T. M. F. Ts M. F. T.
Pipe 27 1 28 25 137 162 3 24 27
Cigarette 9 4 13 38 134 172 8 24 32
Cigar 29 0 29 22 136 158 4 26 30
Chewing 12 1 13 35 134 169 8 27 35
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TABLE 23

BUCCAL CAVITY CANCERS BY USE OF TOBACCO

Users
Pipe 16
Cigarette ]
Cigar 10
Chewing 6

Non-users Unknown
9 5
12 13
12 [ 8
14 -‘ 10

In Table 20 there is a difference of
18 percent between the heavy smokers
who had cancer of the buccal cavity and
the total percent of heavy smokers. This
is statistically significant and indicates
that a small part of the buccal cavity
cancers may be due to smoking. Table 21
prepared from our figures is consistent
with Table 20, but it is not significant,
due probably to the small size.

Table 22 compares the cancer and
control groups from the nurses’ question-
naires by smoking habits and Table 23
shows the smoking habits of those indi-
viduals who had cancer of the buccal
cavity. The relationship between cancer
of the buccal cavity and smoking appears
from our figures to be due to pipe smok-
ing alone.

The study is being continued, nar-
rowing the field of inquiry to the amount
of salt eaten, the amount of condiments,
canned goods, foods ordinarily eaten
prior to illness, constipation and tobacco.
In the 1928 study, the classification of
foods is broader than in the present one.

Discussion

Throughout the study the “Unknown”
item has been the most unsatisfactory.
Such conclusions as we have drawn are
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made on the assumption that the un-
knowns are distributed in the same ratio
as the known items. This is the most
probable inference but it is by no means
assured. In those tables in which the
unknowns differ markedly from the con-
trols they could easily alter the findings.

It should also be noted that when any
two groups are compared with respect to
a large number of variables, the differ-
ences themselves will form a frequency
distribution and some of the variables
with statistical significance may thus be
entirely due to chance. In order to deter-
mine whether or not there is real signifi-
cance in a given instance it is necessary
that additional samples be obtained.

Conclusions

Variations in the habits of cancer pa-
tients cannot be studied without the use
of good controls, which are most difficult
to obtain. We believe our sample to be as
nearly satisfactory as is reasonably pos-
sible to get on a large scale.

As only large differences between
controls and cancers need be considered
the size of the sample is adequate.

The collection of data on cancer pa-
tients without similar data on controls is
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valueless in the determination of factors
influencing the causation of cancer.

Bad teeth in males are more common
among the cancer group than among the
controls. This applies to cancer in general
and is not limited to buccal cavity cancer.

Heavy smoking is more common in
the cancer group than among the con-
trols. In our sample heavy smoking was
largely pipe smoking and was particu-
larly more common in those individuals
with cancer of the buccal cavity.

The figures gave a suggestion of a
hereditary predisposition to cancer but

References

the volume of unknowns made definite
conclusions impossible.

The cancer group ate less than the
controls but this probably is wholly due
to the presence of the disease.

Although we realize that the figures
in this study are too small and incom-
plete for significant conclusions to be
drawn, they are presented to show the
methods used in order that others may
conduct similar studies. We feel that
other independent samples collected in a
like manner would do much to either
prove or disprove our findings.

1. Hoffman, Frederick: On the Causation of
Cancer—Delivered before the American As-
sociation for Cancer Research, Buffalo,
N.Y., April 7, 1924,

2. Special Report of the Departments of
Public Health and Public Welfare, Relative
to the Prevalence of the Disease of Cancer
Throughout the Commonwealth, and Par-
ticularly of the Disease in Its Inoperable
St9a236e or Form—House Document No. 1200,
1 .

3. Lombard and Doering: Cancer Studies in
Massachusetts. 1, The Relationship Between
Cancer and Density of Population in Massa-
chusetts. Proceedings of the National Acad-
emy of Science, Vol. 13, No. 10, Oct., 1927.
4. Greenwood: A Review of Recent Statis-
tical Studies of Cancer Problems. The Can-
cer Review, Vol. III, No. 3, March, 1928.
5. Lane: Cancer and Intestinal Stasis. Prac-
titioner, April, 1924,

6. Report of the Work of the Cancer Com-
mission for the Years 1923 to 1927. League

122

of Nations. C. H. 631 (1). C. H. Cancer
42 (2).

7. Marwood: What Is the Root Cause of
Cancer. John Bale, Sons & Danielsson, Ltd.,
London. .

8. Hoffman: Cancer and Overnutrition.
Prudential Press, 1927.

9. Hoffman: Third and Fourth Quarterly
Report of the San Francisco Cancer Survey.
Prudential Press, 1925.

10. Hoffman: Seventh and Eighth Quar-
terly Report of the San Francisco Survey.
Prudential Press, 1927.

11. Dublin, Fiske and Kopf: Physical De-
fects as Revealed by Periodic Health Ex-
aminations. American Journal of the Medi-
<l:glz SSciences, Vol. CLXX, No. 4, October,
12. Bigelow and Lombard: Experience With
the Program of Cancer Control in Massa-
chusetts. American Journal of Public
Health and the Nation’s Health. Vol. X,
No. 4, April, 1928.

CA-A CANCER JOURNAL FOR CLINICIANS





