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In preparing an annual report on the activities of 
the tumor clinic of Hines Hospital (14) it was ob- 
served that some types of cancer occurred almost ex- 
clusively in whi te  patients whereas other forms oc- 
curred with relative frequency in colored men. To 
determine the significance of these observations a 
study was made  of the racial distribution of 13,489 
male patients who  were admitted to this hospital dur- 
ing 1931 through 1942 and whose lesions were diag- 

significant, and whether they are due to intrinsic racial 
differences in susceptibility to cancer or to extrinsic 
environmental  factors. 

STATISTICAL METHODS 

A statistic which might  be called the "percentage 
colored" was determined for each type of tumor.  This  
term is defined as 100 times the ratio of colored 
patients to all patients with a particular neoplasm. 

TABLE I :  METHOD FOR DETERMINING THE CONTROL GROUP FOR MALE PATIENTS WITH CANCER IN HINES HOSPITAL 

Difference 
between 

Trial  control group * pereentage 
colored for 

No. of No. of ~Io. of No. of trial  control 
patients, colored Percentage patients, colored Percentage group and that 

Tumor  all races patients colored all races patients colored for all tumors 
(1) (2) (3) (4) (5) (6) (7) (8) 

All cancerous tumors 11,790 742 6.30 
Carcinoma of: 

Lip 1,207 6 0.50 10,583 736 6.95 + 0.66 
Exposed skin 2,011 12 0.60 9,779 730 7.46 + 1.17 
Testis 252 5 1.98 11,538 737 6.39 + 0.10 

Melanoma of: 
Skin 151 6 3.97 11,639 736 6.32 + 0.03 

Carcinoma of: 
Sigmoid & rectum 753 55 7.30 11,037 687 6.22 p 0.07 
Stomach 648 70 10.80 11,142 672 6.03 --  0.26 
Prostate 367 42 11.44 11,423 700 6.13 - -  0.16 
Esophagus 227 41 18.06 11,563 701 6.06 --  0.23 
Penis 118 33 27.97 11,672 709 6.07 - -  0.22 
* A trial control group consists of all patients with cancer except those with one part icular  type of tumor. 

nosed either as carcinomatous or benign. The  findings 
were checked as far as possible by an analysis of the 
Mortality Statistics of the United States during 1930 
through 1934 (10) and of the data obtained by the 
U. S. Public Hea l th  Service on the prevalence of cancer 
in selected areas of the United States (3, 7, 9, 11, 15, 
and 16). 

The purpose of this work is the collection of statis- 
tics on the incidence of cancer in the white and colored 
races. An at tempt  is made also to determine whether 
the observed differences in racial distribution of cer- 
tain types of tumor  are statistically and biologically 

* Published with the permission of the Medical Director of 
the Veterans Administration who assumes no responsibility for 
the opinions expressed or conclusions drawn by the author. 
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To determine whether the percentage colored for 
a tumor was high or low it was compared with that  
for a control group which consisted of all patients 
with cancer except those with certain types of growth.  
It was observed that the percentage colored for all 
tumors was inordinately affected by two or three types 
of tumors which affected large numbers of individuals 
and which had unusual racial distributions. It  was 
decided to exclude patients with these neoplasms from 
the control group. 

In Table I are given the prel iminary calculations 
needed to determine the control group for male pa- 
tients with cancer in Hines Hospital. This  table shows 
the percentage colored for all tumors and for a few 
neoplasms that  affected a large number  of patients 
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or that had a very low or high percentage colored. 
Trial control groups were obtained by subtracting the 
number of individuals with each cancer from the num- 
ber of patients with all tumors. The differences in 
the percentage colored for the trial control groups and 
for all tumors were calculated, and are shown in 
column 8 in the table. It is seen from this column 
that the only tumors that gave large differences (more 
than 0.5 pet" cent) were carcinoma of the exposed skin 
and of the lip. Accordingly, the control group in Hines 
Hospital was defined as all male patients with cancer, 
except those with carcinoma of the exposed skin and 
lip. For convenience and consistency the tumors of 
the skin and lip were also excluded from the control 
groups for. men and women in the analysis of the data 
fro/n the Public Health Service and the Mortality 
Statistics of the United States. 

The difference between the percentage colored of 
each tumor studied and that for the control group was 
then obtained. In the preliminary investigations the 
statistical significance of the difference in percentages 
was obtained by means of the nomogram described 
by Schrek (13). In final studies the standard error 
of the difference was calculated by means of Yule's 
formula (17), which may be rewritten as: 

s~-- 10'000p(100--P)( 1 ~  n N1) 

where d is the difference in percentages, /9 is the per- 
centage colored in the control group, N is the number 
of persons in the control group, n is the number of indi- 
viduals with a particular type of tumor, and s is the 
standard error of the difference expressed as a percen- 
tage of the difference. If the tumor studied is one 
that is excluded from the control group, it is necessary 
to use another formula (17): 

f l =  IO,O00 P(IOO - -  P) 2 + _ _ ~ _ 1  

where P is the percentage colored in the combined 
groups ( N +  n). The difference was considered signifi- 
cant when the error was low (s = 38.8 per cent or less) 
and not significant when high (51.0 per cent or more). 
When the error was between 38.8 and 51.0 per cent the 
significance was doubtful, and additional statistical 
tests were performed if possible. 

The data collected by the Public Health Service 
also were analyzed by the methods described above. 
The Public Health Service determined the number of 
men and women with cancer in several geographic 
areas in the United States. The percentage colored for 
each tumor and for the control groups in each of five 
areas was calculated. The Mortality Statistics of the 
United States afforded additional material for the 
study of racial distribution of cancer. The actual num- 
bers of deaths for each type of cancer and for each age 
group were obtained for the years 1930 through 1934. 

Of the three sources of data utilized in this study 
the Mortality Statistics are the least accurate, because 
of diagnostic errors particularly of tumors of the inter- 
nal organs. It is quite definite that these errors were 
more common among the colored than the white 
population. For example, in 1934 there were 13,797 
deaths listed as "Cause of death not specified or un- 
known." Of these fully 50.7 per cent were colored. 
There is probably an underestimation of the number 
of colored persons with' cancer of internal organs 
such as the kidney, stomach, and brain. 

A COMPARISON OF THE CONTROL GROUPS 

For the male patients of Hines Hospital separate 
control groups were set up for patients with can- 
cer and for those with benign tumors and related 
lesions. It is seen from Table II that the percentages 
colored for the two control groups for all years were 
approximately the same (8.45 percentage colored for 
cancer and 8.50 for benign lesions). 

According to the data of the Public Health Service 
and the Mortality Statistics, the percentage colored of 
the female control groups was slightly but significantly 
higher than that for the male control groups (6.83 per 
cent for women as compared to 5.61 per cent for men 
in the Public Health survey; 5.27 per cent and 4.75 
per cent respectively for the Mortality Statistics). Dif- 
ferences in the percentages colored for the male and 
female control groups were consistently less than the 
differences in the percentages colored for male and 
female patients with all tumors. 

The validity of the use of the control groups is indi- 
cated by the equality of the percentage colored for 
cancer and for benign tumors in Hines Hospital, and 
by the smallness of the difference of the percentage 
colored for male and female control groups. 

CARCINOMA OF THE SKIN 

In view of the theory that direct exposure to sun- 
light is an important etiologic factor in cancer of the 
skin, Schrek (12) differentiated between carcinoma 
of the skin exposed to the elements (face, ears, neck, 
hands, and wrists) and carcinoma of the covered 
skin (scalp, trunk, arms, legs, and feet). 

Carcinoma of the exposed skin was the most fre- 
quently observed tumor in Hines Hospital (17.1 per 
cent of all patients with cancer). It had a very low 
percentage colored (only 0.6 per cent), which was 
significantly less than that for the control group (8.45 
per cent). In contrast, carcinoma of the covered skin 
was relatively rare (0.8 per cent of all patients) but 
had a fairly high percentage colored (9.78 per cent), 
which did not differ appreciably from that for the 
control group. The statistics for carcinoma of the 
covered and exposed skin are, then, quite distinct. 
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The data presented in the Public Heal th  Reports 
and in Mortality Statistics do not differentiate between 
tumors of the exposed and covered skin or between 
carcinoma and other neoplasms. Inasmuch as malig- 
nant tumors other  than carcinoma of the exposed skin 
are relatively uncommon,  it is permissible to compare 
the published data on cancer of the skin with the 
present findings on carcinoma of the exposed skin. 

The reports of the Public Heal th Service show that  
tumors of the skin are common both in men and 
women (20.9 per cent of male and 11.0 per cent of 
female patients with cancer). The percentages colored 
were significantly low in both sexes (0.89 and 1.91 

skin occurs with relative infrequency in colored pa- 
tients, whereas carcinoma of the covered skin has the 
same racial distribution as in the control group. 

C A R C I N O M A  OF T H E  Ln, 

According to the statistics of Hines Hospital  and 
of the Public Heal th  Service cancer of the lip is com- 
mon among men, but not in women (10.2 and 7.3 
per cent of all male patients and 0.5 per cent of female 
patients).  Cancer of the lip, like that of the exposed 
skin, occurred in relatively few colored persons (0.50 
and 0.62 percentage colored for male patients, 1.70 per- 
centage colored for women) .  

TABLE I I :  T H E  RACIAL DISTRIBUTION OF TUMORS OF THE SKIN, L~v, AND BREAST ACCORDING TO DATA FROM THREE SOURCES 

P e r c e n t a g e  colored N u m b e r  of pa t ients ,  all races  

�9 Male  F e m a l e  Male  F e m a l e  
...A A.  & 

Cancer, all types 6.29 4.24 4.61 8.32 7.00 11 ,790  1 9 , 6 1 5  2 7 8 , 8 6 0  2 4 , 7 3 5  336,844 
Benign lesions, all types 5.82 1,699 
Control groups 

Cancer 8.45 ~ 5.61 w 4.75 w 6.83 J" 5.27 j" 8 , 5 7 2  1 4 , 0 2 2  2 6 5 , 9 9 3  1 5 , 1 0 0  256,945 
Benign tumors 8.50 ]1 1,106 

Skin, cancer 0.89 * 2.07 * 1.91 * 3.83 * 4,103 9,872 2,717 5,834 
Exposed skin, carcinoma 0.60 * 2,011 
Covered skin, carcinoma 9.78 92 
Lip, cancer 0.62 * 0.86 * 1.70 4.92 1,440 2,995 117 284 
Lip, carcinoma 0.50 * 1,207 
Breast, cancer 14.0 * 7.76 * 6.88 5.98 * 49 811 6,722 58,823 
Breast, carcinoma 26.0 * 23 
Skin, keratosis 1.11 * 449 

* T h e  d i f fe rence  be tween  this percentage  colored and tha t  of the  co r re spond ing  control  g roup  is s ta t i s t ica l ly  s ignif icant .  
~" T h e  d i f fe rence  be tween  this  percentage  colored and tha t  of the control  g roup  for  men  is s ta t i s t ica l ly  signif icant .  

Composi t ion of con t ro l  g roups :  
~: All  male  p a t i e n t s  wi th  cancer  except  those wi th  ca rc inoma  of the exposed skin  and lip. 
w All  men  w i t h  cancer  except  those wi th  cancer  of the skin and lip. 
[] All  male  pa t i en t s  wi th  benign  lesions except  those wi th  kera tos is  and  leukoplakia .  
�82 Al l  women  w i t h  cancer  except  those wi th  cancer  of the  skin, l ip,  u te rus ,  and  ce rv ix .  

per cent). The  data of Hines Hospital on carcinoma 
of the exposed skin and those of the U. S. Public 
Health Service on tumors of the skin are in good 
agreement as to both the frequency of the disease 
(17.1 per cent and 20.9 per cent) and its racial dis- 
tribution (0.60 and 0.89 percentage colored). 

The Mortali ty Statistics reported relatively few 
deaths with t umor  of the skin (3.5 per cent of all 
deaths with cancer in men and 1.7 per cent in women) .  
Dorn and H o r n  (4) discussed in detail the reasons 
for the low number  of recorded deaths with tumor of 
the skin. The  percentages colored for this neoplasm 
were 2.07 for m e n  and 3.83 for women. These per- 
centages are significantly lower than those for the 
control groups (4.75 and 5.27 per cent respectively). 

It may be concluded that carcinoma of the exposed 

K E R A T O S I S  OF T H E  S K I N  

The most common type of benign lesion observed 
in Hines Hospital was keratosis of the skin (26.4 per 

cent of all men treated for benign tumors or related 

lesions). Only those cases that  were not associated 

with cutaneous carcinoma are considered in this analy- 

sis. The  keratosis occurred almost exclusively on the 
exposed skin. This  lesion had a percentage colored 

significantly lower than that for the control group 

(1.11 as compared to 8.50 per cent for the control) .  

It is of interest that keratosis of the skin and carci- 
noma of the exposed skin and of the lip had approxi- 

mately the same racial distribution (1.11, 0.60, and 

0.50 per cent colored respectively). 
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CARCINOMA OF THE BREAST 

The data of both the Public Health Service and the 
Mortality Statistics indicate that cancer of the breast 
in women is common (27.2 per cent and 17.5 per cent 
of female cancerous patients). The Mortality Statis- 
tics show that this tumor has a percentage colored 
(5.98 per cent) slightly but significantly higher than 
that for the control group (5.27 per cent). This sig- 
nificant difference in percentages colored was not ob- 
served in the statistics of the Public Health Service 
(6.88 and 6.83 per cent), possibly as a result of the 
smaller number of cases in the survey of the Public 
Health Service. 

In contrast to cancer of the breast in women, this 
tumor in the male is very rare (0.20, 0.25, and 0.29 
per cent of all men with cancer, according to the data 
of Hines Hospital, the Public Health Service, and 
Mortality Statistics). The three sources of data agree 
in the finding that the percentage colored for this 
tumor in men is considerably and significantly higher 
than those for the control group (26, 14, and 7.76 per- 
centage colored for tumor of the male breast, as com- 
pared to 8.45, 5.61, and 4.75 per cent for the control 
groups). 

It is concluded that cancer of the male breast is 
rare, but occurs with relatively greater frequency in 
colored patients. In contrast, tumor of the female 
breast is common and this growth has probably a 
slightly higher incidence in colored than in white 
women. 

DISCUSSION 

Much work has been done on the relative incidence 
of cancer in general in the white, colored, and other 
races. These studies have been reviewed by Lewis (6). 
According to Cheatle & Cutler (1) the various races 
have the same susceptibility to cancer in general, but 
show notable differences in the incidence for different 
organs. If one considers Ewing's dictum that cancer 
is not a single disease but a large group of diseases, 
it wou ld  seem important to study the racial distribu- 
tion of each type of tumor. 

The customary procedure in studying racial distri- 
bution is the determination of the incidence or death 
rates for a particular tumor in a known population; 
for example, Dublin (5) determined the death rates 
for various types of tumor in Metropolitan policy- 
holders. But in studying the patients of a tumor clinic 
it is usually difficult or impossible to determine the 
size or the constitution of the population from which 
the patients are drawn, and incidence or death rates 
therefore cannot be calculated. 

The method used in this study consists in determin- 
ing what percentage of patients with a given tumor 
are colored. This percentage is compared with that 

obtained for a control group which consists of all 
patients with tumor except those with certain types 
of neoplasms. 

If the difference between the percentage colored of 
a tumor and that of the control group is statistically 
significant, one has to consider whether the difference 
is due to fortuitous or to biological factors. 

One of the chief fortuitous factors that may lead to 
misleading findings on racial distribution is non- 
random selection of cases. The effect of this disturbing 
factor can be partially evaluated by a careful and de- 
tailed appraisal of the type of patients admitted to a 
tumor clinic. A second fortuitous factor is non- 
random errors of diagnosis. If the errors are just as 
likely to occur in the patients of one race as in those 
of another, they will tend to obscure real differences 
in racial distribution and will not lead to misleading 
differences. If the errors are more common in one 
race, they may lead to differences in percentages col- 
ored that are statistically but not biologically signifi- 
cant. These two fortuitous factors are difficult to 
eliminate in data from a single source, and a com- 
parison of the results from several diverse sources aids 
to a considerable extent in minimizing the influence 
of non-random selection of cases and errors of 
diagnosis. 

The biological factors that may be responsible for 
differences in racial distribution are inherent racial 
differences in susceptibility or resistance to a particular 
type of tumor and external, or environmental, factors. 
The racial differences may be the result of: (a) the 
presence or absence of some unknown intracellular 
factor, and (b) the relative presence or absence of 
extracellular factors such as hormones in the blood 
or pigment in the skin. The intrinsic intracellular fac- 
tor is called by Cramer (2) the proximate cause, and 
the environmental factors are called the remote causes 
of cancer. 

CARCINOMA AND KERATOSlS OF THE SKIN AND LIV 

It is well established that carcinoma and keratosis of 
the skin and lip are relatively uncommon in colored 
persons. This finding is usually attributed to the cu- 
taneous pigment of negroes, which protects the epi- 
thelial cells from the carcinogenic effects of sunlight. 
The present finding that only carcinoma of the ex- 
posed skin, but not that of the covered skin, is asso- 
ciated with a low percentage colored adds additional 
evidence that sunlight is the principal etiologic agent 
in carcinoma of the exposed skin. The low percentage 
colored for carcinoma of the lip suggests that, in the 
United States at least, cancer of the lip is largely the 
result of exposure to sunlight. It is concluded that the 
low percentage colored for carcinoma and keratosis 
of the exposed skin and lip is the result of an extracel- 
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iular factor; namely,  the varying amount  of cutaneous 
pigment in the white and colored races. 

Carcinoma of the covered skin, on the other hand, 
has a percentage colored that is slightly greater than 
that for the control group. A larger group of cases 
would be needed to determine whether  the small 
difference in the percentages colored is statistically sig- 
nificant. The  f inding of a "normal"  or high percentage 
colored for carcinoma of the covered skin suggests that 
there is no inherent  cellular resistance or immuni ty  of 
the epithelial cells of the negro to cancer. Previous 
studies (12) have shown that important  etiologic 
agents for this tumor are pre-existing chronic inflam- 
matory lesions and scars. These factors in colored 
men are presumably as common as, or more common 
than, in white men. 

CANCER OF THE BREAST 

According to the data of Hines  Hospital,  the Pub- 
lic Heal th  Service, a n d M o r t a l i t y  Statistics, carcinoma 
of the breast in the male has a considerably higher 
percentage colored than the control group. It seems 
quite definite that  this tumor, al though rare, is much 
more common in colored than in white men. 

Carcinoma of the breast in women had approxi- 
mately the same percentage colored as that of the con- 
trol group according to the data of the U. S. Public 
Heal th  Service. Analysis of the data in Mortality 
Statistics, however, showed small but significant dif- 
ferences. As Mortality Statistics is based on very 
large numbers of cases it may reveal differences that 
are too small to be observed in the data of the U. S. 
Public Heal th  Service, and inasmuch as the tumor is 
in an accessible site, and errors of diagnosis are not 
unduly large, the results of Mortality Statistics may 
be accepted. Thus  it is probable that cancer of the 
breast occurs with  relatively greater frequency in 
colored than in white women. 

It is not possible to state at the present time what  
are the biologic factors responsible for the high per- 
centage colored in cancer of the breast in men and 
the slightly elevated percentage in women. Strains 
of mice differ considerably in the incidence of breast 
cancer as a result of selective breeding, and it may be  
that races of m e n  differ in the incidence of this tumor 
as a result of intrinsic racial susceptibility. 

SUMMARY 

The racial distribution of cancer was studied by 
analysis of data from (a) the records of Edward  
Hines, Jr., Memorial  Hospital, (b) the U. S. Public 

Heal th  Survey on the prevalence of cancer, and (c) the 
Mortality Statistics of the United States. 

Carcinoma of the exposed skin and of the lip, and 
keratosis of the skin, had very low percentage colored. 
Carcinoma of the covered skin, however, had approxi- 
mately the same percentage colored as the control 
group. 

Cancer of the breast in the male had a very high 
percentage colored. The  percentage colored for tumor 
of the breast in the female was slightly elevated. 
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