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STUDY OF GEOGRAPHIC AND SECULAR CLUSTERING OF

MALIGNANT DISEASE IN OKTAHOMA, 1956-1965
CHAPTER I
INTRODUCTION AND REVIEW OF LITERATURE

Cancer may be considered as a group of related diseases charac-
terized by abnormal growth, invasion of normal tissue, and a spread to
other parts of the body. Cancer may arise in any site or tissue and may
invade any type of cells in the body (158). Cancer is one of the major
causes of death throughout the world. In the United States, deaths from
cancer are second to cardiovascular diseases (4, 158, 159).

Changes in mortality from a disease during a period of time are'
of interest to the epidemiologisf. The age adjusted national death rate
from cancer in the United States has increased from 112 deaths per
100,000 population in 1930 to 127 in 1964 (158, 159). This increase in
cancer 1s accounted for by a dramatic increase in lung cancér and a
slight increase in leukemia and cancer of the pancreas (262). Except
for a decline in the age adjusted death rates for stomach and uterine
cervix, cancer death rates for other sites have tended to level off in
the last few years (158, 159, 262). When such changes oceur within a
short period of time a search for one or more factors in the human en-

viroment is warranted (158).

—
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Another interesting piece of data is the geographic variation
of cancer from one country to another or from one region to another
within a country (262). These variations are probably a reflection of
differences in living conditions and envirommental factors (158). For
instance, in 1960-61, Japan and Chile reported the lowest age adjusted
death rates for cancers of the oral cavity, skin, colon and rectum,
breast, prostate, and leukemia, while reporting at the same time the
highest age adjusted death rates for cancers of the stomach and uterine
cervix (262). For the same time period, England and Scotland experienced
the highest rates for cancer of the lung and a very low rate for leukem-
ia and cancer of the stomach. Israel reported the highest ieuk‘ehia
mortéli‘cy and the lowest age adjusted death rates for cancer of the cer-
vix. Other age adjusted death rates among twenty-four countries reported
for 1960-61 seem to vary with the geographic area of the world (262).

During the past several years there has been an increasg in
interest concerning possible association between certain environmental
factors and malignant disease. Clues to etiology are sought by studying
the incidence and frequency of the disease in different communities. The
reported variations in death rates are investigated by studying the asso-
ciation of the disease with some aspect of the human environment, the
personal habits, or the genetic constitution of the population under
study (158).

The deaths from malignant disease have been classified by the
World Health Organization into numerous sites of origin in the body {130).
Therefore, in this study only those sites of major importance will be

discussed in detail.
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Carcer of the Iung and Respiratory System

The mortality from lung cancer has been on the increase in
the last twenty years until it is now the most common death-producing
cancer among men (262). The death rate for cancer of the lung almost
doubled in the United States, from 12.2/100,000 in 1950 to 2k.0/100,000
in 196k (158). This extraordinary rise has not been recorded for any
_ other site of cancer (258). Curwin et al. reported a similar increase
in lung cancer mortality for England and Wales, but not for cancer of
the larynx, where the disease has shown little changeé in the last
twenty years (L46).

Improvement in diagnosis, aging, and increase in size of the
population have accounted for part of the rising trend, but the evi-
dence leaves no doubt that a true increase in lung cancer has taken
place (258). Special interest has been focused upon cigarette smoking
and air pollution as the newest features of the human environment of
etiological importance 1n this form of cancer (258, 158, 159).

Cigarette consumption has increased markedly in the United

States since the turn of the century. Published yeports by the office

Cartasseramseia

of the Surgeon General indicate that nearly seventy mizl.lion people in
the United States consume tobacco regularly. The per capita consumption
has increased from 138 cigarettes per year in 1910 to a peak of 3,986 in
1961 (258). In 1955, a population survey showed that 68 percent of the
United States males and 32.4 percent of the females, eighteen years of
age and over, were regular smokers 6f'cigarettes (258). In contrast
with the sharp increase in cigarette consumption, the per capita use of

tobacco in other forms has gone down. Per capita consumpt'ionAof cigars
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declined from 117 in 1920 to 55 in 1962. Consumption of pipe tobacco
has also declined from 2.5 pounds per person in 1916 to a little more
than half a pound in 1962. Use of chewing-tobacco has also declined
from about 4 pounds per person in 1900 to half a pound in 1962 (258).

Comparisons based on smoking histories produced large differ-
ences in lung cancer risk. The report of the advisory committee to the
Surgeon General indicated that twenty-eight studies were conducted using
different methods and techniques; all are in agreement that the risk of
lung cancer rises with the amount smoked (258). Hammond and Horn (107)
studied the smoking histories of 187,000 American white males and found
that men who had ever smoked suffered a five-fold increase in lung can-
cer mortality. The risk increased with the amount of cigarettes smoked.
An increase of 640 percent for smokers of under half a pack to an increase
of 1960 percent for smokers of more than two packs a day was also reported.
Similar observations were made by Dorn (63) in a study of 200,000 male
policy holders of a United States govermment life insurance company.
Doll and Hill (61) found the risk of dying from lung cancer among British
physicians who smoked to be 1190 percent greater, and 2270 percent greater
among heavy smokers. Haenszel et al., in two different studies, using
the same methods and techniques, showed a higher risk, increasing with
the émount smoked, for cigarette smokers, in all population groups for a
10 percent sample of all white male lung cancer deaths for the year 1958,
and for all white female lung cancer deaths for the years 1958-1959 in
the United States (101, 106).

Evidence from controlled case history studies ié consistent

with the forward study results on estimates of the magnitude of differ-



p)
ences in lung cancer mortality between male smokers and nonsmokers (16,
59, 210, 235, 308).

In three different retrospective studies of female lung cancer
patients and controls, the excess risk for smokers exceeded that for
nonsmokers. Among the female smokers, the risk increased with tﬁe
amount smoked (59, 104, 301).

There has been little change in the last few years among fe-
males dying from lung cancer. Perhaps differences in smoking habits be-
tween males and females account for this lack of change (158). Several
investigators think that it is an indication of male and female suscep-
tibility to the development of lung cancer with exposure being the
same for both sexesA(158, 159, 104, 301). Iilienfeld (158) reported
the ratio of male and female lung and bronchus cancer incidence to be
9.8:1 and proposed three hypotheses to explain these differences: an
increased exposure of males to exogenic environmental factors, an in-
creased predisposition of males with exposure being the same for both
sexes, or both factors may be involved.

.~ The ratio of male and female incidence around the world is in
the order of 5-T7:1, with several countries deviating from this figugg
(Finland with 12:1 and Israel with 2-3:1) (234, 262). Sex ratios vary
with histological type (158). For group I cases, squamous, large and
small cell carcinomas, the sex ratio is 42:1; for group II cases, adeno-
carcinomas and adenomas, the corresponding ratio is 1.2:1 (158). When
the incidence of lung cancer is considered among nonsmokers, tﬁe male-
female ratio is reduced to about 40 percent excess among males, a ratio

typical for many other diseases (158).
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The ratio of males to females appears to be highest in Scotland,
England, and Finland, and is five times that of Sweden, Norway and Japan
(262). Inrecent years an upward trend in rates for males has been re-
ported in all countries (158, 159).

The relationship of lung cancer to smoking warrants a look at
the socioeconomic distribution as it relates to djifferences in the fre-
quency of cigarette smoking. Graham and associates (95) studied a sample
of 4,456 adults in Buffalo in regard to their smoking habits. There was
a slight increase among men in cigarette smoking with decrease in socio-
economic status. The finding was not as marked as that observed for
iung cancer incidence. Among femalés.’chere was a consistent decrease in
the frequency of cigarette smoking with decreasing socioeconomic status.
Though the amount of cigarettes smoked was not taken into account the
writers suggested a socioeconomic factor other than cigarette smoking
to be associated with the occurrence of lung cancer in Buffalo. Dorn
and Cutler (64) took a cancer morbidity survey in ten metropolitan areas
in the United States and found the white male risk to vary inversel;lr. ;ri'bh
social class; the risk in the lowest income group doubled that in the
highest income group. For white females the low income class had a
25 percent incréaée in risk when compared with all other classes.
Clemmesen and his associates showed the risk -foz: people living in the
low rental areas of Copenhagen, Denmark to be T5 percent greater than
the high rental areas (34). In 1950 the Registrar General’s Decennial
Supplement for England and Wales classified deaths by social class. and
found the risk for males to vary inversely with social class; the low-

est social class lung cancer risk exceeds that of the highest by 45 per-



cent (280).

The ever-increasing urban exposure to air pollution has been
suggested as a factor in explaining the current epidemic of lung cancer
(158, 258). Hammond and Horn showed the mortality of males residing in
cities 50,000 popu}ation and over to be 60 percent higher fhan in rural
areas. The differential increased when adenocarcinomas were excluded
(107). For Comnecticut, the incidence was 57 percent higher among urban
males and 2L pefcent higher among urban females over rural males and fe-
males (220). The increase in Iowa for urban males was 2.8 times that of
the rural population. For females the urban excess amounted to 47 per-
cent (102). Haenszel et al. found a higher risk among residents of
urban areas and metropolitan commmities for both males and females (101,
106). The risk was higher for the United States farm born and the for-
eign born residing in metropolitan areas (98). Curwen and Kemmeway re-
ported the mortality for males in London and other large cities in
England to be twice that of rural areas (46). For females, the excess
risk for large cities was gbout 50 percent higher; however there appear
to be no consistent differences between urban and rural areas for non-
smokers among lung cancer patients (46)., Hoffman and Gilliam (123) show-
ed the mortality by place of residence in the United States to be 85 per-
cent higher in urban areas for males and 31 péi'cent higher for females.

It was pointed out by Stock that an inverse correlation existed
between the annual amouﬁt of sunshine recorded and lung cancer mortality
in twenty lai'ge British towns. He concluded that either smokiness of
the atmosphere is an important factor in producing cancer of the lung or .

sunshine is an important factor in preventing lung cancer (272). Stock
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and Campbell suggested that the effects of tobacco and atmospheric poll-
ution are additive. This would mean that smoking is more dangerous to
a town dweller than to a country dweller (269).

In California, los Angeles and the Bay area plus San Diego had
higher mortality for cancer of the lung than the remaining mixed urban
and rural counties. These differences were relatively greater among
nonsmokers. However, when controlling for smoking and length of res-
idence, the risk of pulmonary cancer in Los Angeles, where photochemical
air pollution levels are highest, was not greater than in other major
metropolitan areas of Califormia (20). Mills et al. found that urban
men who drove more than 13,000 miles per year to have significantly
higher lung cancer incidence, except for those in the heavy smoking
category (209).

In Pittsburg, lung cancer was not distributed uniformly among
the urban population, although specific atmospheric contaminants were
known to be uniformly distributed throughout the various sections of the
city. Two economically identical downtown sections had unusually differ-
ent lung cancer rates (90). Stock suggested the possibility of the wind
direction playing an important part in shifting smoking density from one
area to another, thus accounting for the rafe variation witkin an urban
population (272).

Occupation mortality reveals differences in disease prevalence
with occupatic;n (289) In two different studies among the Schneeberg
and Joachimsthal miners, lung cancer deaths accounted for 75 and 40-50
percent of the total deaths (lfh). Iung cancer rates.are 29 times great-

er among employees of six chromate plants in the United States (17). The
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risk is five times greater among all nickel workers in nickel producing
districts of South Wales (53), and 15 times greater among workers em-
ployed twenty years or more in dusty areas of Asbesto plants (56). The
mortality among the retired employees of a London gas company ages 60
years and over for a ten year period studied was 80 percent increase: in
risk. Those engaged in the actual work had an excess risk of 100 per-
cent (55). The standard mortality ratio among males 20-64 years of
age in England and Wales during the period 1949-53 was highest for
metal molders, elevator operators, tailors, furriers, shoemakers and
shoe repairers (280). In the United Stétes for the year 1950 the stand-
ard mortality ratio was highest for gas producer men, showmen, and boiler
scalers (289). The standard ﬁor’cality ratio among the same group was
lowest for farm people, medical personnel, teachers and clergy in both
the United States and England and Wales (280, 289). Cooks and painters
appear to have an increased risk of lung cancer mortality in California
(70).

Several studies have been conducted in which migrants were com-
pared with the native population. The results are of epidemiologic in-
terest. Eastcott (73), Haenszel (98), and Dean (51) found an excess risk,
up to 50 percent, among British migrants to the United States, South
Africa and New Zealand as compared with the experience of the native
born. On the other hand, migrants from Norway to the United States show
| a lower rate, by 31 percent, than the United States native born, but a
higher rate than that experienced in Norway (98). These and other studies
on migrants to the United States show an intermediate lung cancer rate to

prevail between the "home" and the "ost" countries (98).



10

A §tudy on lung cancer among the Seventh Day Adventists, a sect
that prohibits the use of tobacco and alechol among their members, re;
vealed a very low rate of lung cancer (312). Most of the lung cancer
deaths were among older people converted to the faith at an older age,
and with a previous history of smoking. Two different studies showed
the mortality from lung cancer among Jewish males t0 be lower than that
among Catholic and Protestant males (313 s ‘2ll-)+). The studies reveal that
the proportion of men smoking cigarettes to be lowest among Jews and high-
est among Catholics. Among cigarette smokers, Jewish men smoked fewer
cigarettes. More Jews smoked pipes and/ or cigars only. Also the propor-
tion of men occupationally exposed to gas, dust, or fumes was smallest
among Jews (313, 24k4).

Several studies indicate much higher than expected lung cancer
death rate comected with previous history of chronic bronchitis (26,
47), influenza (47) and mustard gas poisoning (26).

A number of investigators have suggested that genetic factors
may play a role in lung cancer etiology (10, 86, 27, 80). Also, it has
been postulated that there may be a biological basis for the habit of
smoking (108, 219, 160, 67). Fisher (80) and Fribert (86) found a
higher degree of concordance with respect to smoking among monozygotic
than dizygotic twins. Several studies have shown that smokers tend to
aggregate in families (12, 15, 234).

Fisher proposed the hypothesis that both lung cancer and smoking
habits are determined by a "common genotype" and there is no direct
causal relationship between smoking and lung cancer (80). However, the

results of a study by Tokuhata did not support Fisher's common genotype
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hypothesis. He was able to demonstrate familial aggregations of lung
cancer independently of smoking, and familial aggregations of smokers
independently of lung cancer (281, 282).
We can summarize the epidemiology.of lung cancer by stating
that the disease is influenced by many host and environmental factors,

and no attribute or a single factor must be present at all times and

preceeds the development of this disease.

Cancer of the Cervix Uterus

Despite a consistent decline in age adjusted death rates,
thousands of women continue to die ammually from cancer of the cervix
(158, 159). The disease is a major killer among the white females in
the United States, and the leading killer of cancer among non-white fe-
males (158). Cancer of the cervix has been reported for every age group
(259), from every continent and among every race and ethnic group (159).
The frequency of the disease varies from one region to another (262).
Different age peaks have been reported for cancer of the cervix. In
Denmark (31) and Sweden (167), the-disease -reaches a peak at ages L45-49
and 50-54, while in Connecticut (90) and Tennessee (71) a peak is reach-
ed at age 85 among the white females.

Reports by Terris and Oalman showed widely discrepent age ad-
Jjusted death rates for ceﬁ’ical carcinoma in different population groups
(277), the rates being lowest among Jewish women and extremely high
among the Puerto Rican females in New York City (100). White women in
the southern cities of the United States experience a greater risk than

do northern women (65). Higher rates are found for poorer sections of
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Pittsburg (220) and Copernhagen (36). Stock showed a correlation between
cancer of the cervix and 1) social class distribution and 2) over-
crowding (271). Reports from England indicate an increase of risk in
dying from cervical cancer with a decrease in socioeconomic status (89).
The rates were lowest among wives of professionals and highest among
wives of unskilled laborers (271).

Excessive risk appears among urban women in Iowa (102) and
Copenhagen (36). The probability of developing cancer of the cervix
is greater in married than in single women (3%, 169, 193, 207).""/E2rfly
age of marriage and instability of marriage are associated with an in-
creased incidence of the disease (172, 103). Other variables such as
illegitimate birth, syphilis, early sexual relations, multiple sexual
partners, and prostitution are associated with cancer of the cervix
(111, 91, 156, 306, 230, 198).

Martin found three factors to be related to the occurrence of
cervical cancer: the near absence of the disease among species other
than man, among nuns, and among virgins (198). He also found more case
women than controls to have had early coitus, early marriage, broken mar-
riage, and remarriage. Gagnon found no cases of cervical carcinoma in
a population of 13,000 nuns and suggested that this rarity of cancer of
the cervix in nuns to be due to infrequency of cervicitis among them
(88). ILombard and Potter indicated an association between cervical lacer-
ation and cervical cancer (172, 173).

Several studies have proposed to explain the very low incidence
among Jewish females as due to the fact that all Jewish husbands are

circumeised, while only a portion of non-Jewish whites are circumcised
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(100, 122). Such an explanation that circumeision is directly or in-
directly relatéd to cancer of the cervix was supported by a report from
India which showed higher incidence of cervical carcinome in Hindus,
uneircumeised, as opposed to Moslems whére the men are circumcised (221,
139).

Stamler et al. (261) found carcinoma of the cervix mortality
at all ages to be significantly higher in nonwhite that in white women.
Such data demonstrate a major socioeconomic gradient to be associated
with the disease. Tokuhata (283) found the incidence of genital hygiene
and obstetric care in cervical cancer patients and the hygienic standards
of their husbands to be generally low.

Souff and chewing tobacco habits have been related to cancer of
the cervix, and may provide a possible explanation of differences in
cervical cancer mortality between whites and nomwhites (283). For in-
stance, more Negro women use snuff and chew tobacco than white women
(283), and furthermore, use of chewing tobacco and snuff has declined in
the United States in recent years (283). The relationship of snuff and
chewing tobacco is seen most frequently in women older than 40 years of
age, marrying more than omce, divorced, separated, or widowed (105).

Terris et al. (277, 278) found carcinoma of the cervix to be
associated with marital status, separation and divorce, multiple mar-
riages, early age of first marriage, and age at first coitus. No associ-
ation was found with the number of coital partners and frequency of coi-
tus. Dorn and Cutler (64) and Haenszel and Hillhouse (100) found the age
adjusted incidence in ten United States cities and New York to be twice

as high among the ever married than the never married for both whites and
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nonwhites. Martin proposed that squamous cell carcinoma of the cervix
shares many characteristics with commmnicable venereal disease (198).
Several studies have shown that Moslem (306), Amish (4k4), Jewish (100,
138) and Seventh Day Adventist women (153, 312) experience a very low
incidence of cancer of the cervix. They all seem to be religiously
oriented groups who marry within their faiths, and thus appear to pre-
sent a barrier to the introduction of any venereally inTectious agent
(198). Rotkin (231) found minimal differences between patients and
controls for coital positions and frequency of coitus, number of preg-
nancies and masturbatory technique. All patients had coitus with at
least one partner. More controls were found to have used diaphragfns s
cervical jellies and rhythmic methods of contraceﬁtion, and to have ex-
perienced intercourse with only circumcised males.

The finding that early marriage is more frequent in cerviecal

cancer patients is confirmed by the results of all investigators.

Cancer of the Breast

One of the most interesting aspects of this site of malignant
disease is the stability of the trend of mortality rates over the past
several years (158, 159). Segi et al. repor'ted on the age adjusted death
rate of breast cancer in several countries, with a most strikingly low
death rate for Japan (243). In a later study, Wynder et al. (305) sug-
gested this to be a result of the fact that Japanese mothers nurse their
children for a period of two years, much longer than any other country.
They hypothesized that such a lengthy period would depress ovarian func-

tion and exert protective effects on the development of breast cancer.
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However, since both male and female breast cancer death rates were re-
ported to be low for Japen and Finland, it was suggested that the possi-
bility of a factor in the human environment may be responsible for these
low rates (241, 162).

Iilienfeld report-—ed ‘the proportion of women susceptible to can-
cer of the breast decreases after age LO-45 (162). Such an age coincides
with the average age of onset of menopause (163). Dewaard et al. (52)
suggested that excessive estrogenic activity may be the underlying factor
in the etiology of this malignaney. ILilienfeld reported an increased
frequency of breast cancer among those who never married when compared
with those who have married (162). Wynder et al. reported that breast
cancer patients marry at a later age and have fewer children than women
in general (305). Several studies report on the excess incidence of fe-
male breast cancer among single women (162, 163, 241, 158, 159, 243, 305).
Logan observed breast cancer to be more frequent among married women
without children than among married women with children (169). Tuns are
noted to have an increased incidence of cancer of the breast (88).
Clemmesen and Nielson found breast cancer to be more frequent in towns
vhere the fertility is low (36). |

Walshe reported that a relationship existed between errors of
lactation and breast cancer (291). Segi found a longer period of nursing
by breast cancer patients than by controls (242). No such differences
existed for whites and Negroes in the United States and England (305).

Positive results were found in six studies conducted .to answer
the question of familial aggregation (131, 223, 257, 298, 212, 179). A

twofold excess frequency of breast cancer among mothers and sisters of
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patients suggests the influence of genetic factors. In two other stud-
ies the familial aggregation results were negative (6, 217).

It was observed that the incidence and mortality from breas.t
cancer were higher in the upper sociceconomic groups than in the lower
ones (95), higher in urbanized areas of the United States (155), higher
among Jewish groups (216) , and higher among the United States native
born than the foreign born (98).

Though similar disease frequencies are reported throughout the
Western hemisphere, the whites experience higher rates than the non-
whites (305). Studies from Hawaii (355) indicate breast cancer to be
less frequent in the Japanese population there. Clemmesen and Nielson
found cancer of the breast to be more common in Copenhagen than the rest
of Demmark (31). In Israel, breast cancer is more commonly reported
among women of oriental background (29).

Breast cancer correlates positively with cancer of the endome-
trium, but correlates negatively with cancer of the cervix (212, 91).

MacMahon (182) found the frequency of artificial menopause t0
be signifigén’cly lower in the breast cancer patients than in the controls.
No significant differences were found with respect to menstrual activity,
fetal death, A.smoking histories, or frequency of mgjor illnesses and

operations (305).

Cancer of the Gastrointestinal Tract

The mortality from cancer of the stomach is decreasing in the
United States (4, 158, 159, 262). Incidence rates from Upstate New York
and Connecticut show similar decreasing trends. However, in the last few

years, gastric cancer incidence in Comnecticut appears to be leveling off
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(38, 90). Gastric cancer is found more frequently in males than in fe-
males (158, 159, 262). Actually, the rates for males double those of
females (262). Regional mortality rates indicate lower gastric cancer
mortality in the South for both sexes and highér rates for both sexes
in the"Middle Atlantic States (308).

Japan, Austria, and ﬁﬁmd experience the highest mortality
rates for cancer of the gastric tract and the caucasian population of
Australia, New Zealand, Canada, and the United States experience the
lowest rates (262). South American countries appear to have high rates
in general (226). In Hawaii, the Japanese have the highest rates (255).

Studies by Cohart (38) and Graham (95) in the United States,
Clemmesen and Nielson in Demmark (36) and the British Registry General
(89) show an increase in gastric cancer with a decrease in socioeconomic
status. Urban areas report slightly higher rates than ﬁJI‘&l areas (308).

Studies of familial aggregation show approximately twice as
much cancer of the sEomach in relatives of patients with the disease
than in the controls (129, 180, 308). Rates of gastric cancer in achlor-
hydria and pernicious anemia patients have exceeded expectations by Lt to
5 times (9).

Haenszel and Graham indicated that the foreign born have siéni—
Ticantly higher risks than the native born (98). The Japanese of Japan
experience a much higher gastric cancer death rate than the Japanese of
Hawaii or those of the West Coast (255).

Segi found that patients with gastric cancer use less salty
food, eat irregularly, and use more alcohol than controls (2k0). Wynder

et al. confirmed the association of irregular eating habits with gastric
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cancer, but found no relationship of ingestion of smoked food with the
disease (311) as had been reported by others (270). Higgenson (119)
found frequent use of animal fats in relation to high risk of gastric
cancer. Acheson and Doll found no excess risk for use of any specific
food or drink (2).

It is reported that iron dust workers and users of purgatives
experience a high risk from gastric cancer (13). Japanese studies show
some correlation between gastric cancer and gastric ulcers (240). Such
correlations were not found in the United States (62). Other reports
show no asscciation between tobacco smoking, alcohol consumption, and
gastric cancer (311).

The high moftaiity from stomach cancer in Costa Rica is attri-
buted to communitieé located on elevated plateaus and inhabited by low
income people. The authors findings seem to agree with those observed

.in other studies that showed a high rate of gastric cancer existed in
mountainous countries such as Chile, Japan, and Switzerland (274).

The mortality from stomach cancer in Israel émong immigrants
from East Europe is much higher than among those from Asian or African
origin (287).

As for cancer of the colon and rectum, data froﬁ Connecticut
and Upstate New York show a leveling off of mortality for both males and
females since 1955 (309). 'In the United States and some European coun-
tries colon cancer occurs more commonly among women than among men; how-
ever, the reverse is true for other areas of the world (L, 158, 159,

243, 262). Rectal cancer, on the other hand, is more common among
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American men than women (262). Such reports are consistent with those
from other countries (243, 158, 159).

Sociceconomic status does not seem to influence the rates for
either cancer of the colon or rectum (309). Jews in New York Ci’cy éx-
perience a higher rate of cancer of the colon than any other religious
group (216), whereas there is no religious difference in death rates
for cancer of the rectum (309).

In the Uﬁited States, urban areas experience a much higher inci-
dence of large bowel cancer than do rural areas (38, 62). Iarge bowel
cancer occurs with low frequency in Asiatic countries such as Japan, in
Fastern Burope, Africa, and South America (262).

Epidemiologic evidence indicates a negative correlation be-
twéen gastric and colon cancer mortality suggesting opposing e‘cic;logical
factors (310). However, a positive correlation exists between cancer of
the colon and 1) arteriosclerotic heart disease, and 2) familial
polyposis (310).

Ulcerative colitis increases the risk for large bowel cancer
(178). Wynder and Shigemaster suggested that constipation increases the
risk of cancer of the colon (315). The greater prevalence of constipa-
tion among American women is consistent with the greater frequency of
cancer of the colon among American women (315, 48).

Haenszel and Dawson reported that large bowel cancer is more
common in the northern portions of the United States than in the southern
or central portions (99). TItalio-Americans have a heavier risk of cancer
of the colon than other foreign born groups in the United States (98).

Wynder and Shigemaster found a negative correlation between
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smoking cigarettes and sigmoid colon cancer, but a positive association
with cigar smoking (310, 315). These correlations appear to be related
to obesity, as female colon cancer patients tended to be slightly heav-
ier than control patients (315). Boyd and Doll found that patients
with large bowel cancer had used liquid-paraffin and vegetable base
purgatives more often than controls (13).

Iegan (152) showed that areas of high cancer mortality in
England and Wales were found to be areas having the soil rich in organic
matter. These high mortality areas were characterized by heavy rainfall
and glacial topography which gave rise to water logging and accumula-
tion of peat. The author suggested that a carcinogen may be present in
the food plants grown on the soil with high organic content, or that a
protective substance may be lacking in such plants. He pointed out the
fact that soils with high organic content are deficient in copper.

| The high incidence of cancer of the oral cavity in parts of
India where betel chewing is common suggests that some component of the
quid plays a part in producing cancer of the oral cavity (222).

The report of the Research Committee of the World Health Organ-
ization on the etiology of cancer of the gastrointestinal tract indicates
that dietary factors, whether in respect to excess or deficiencies have
an important influence on the development of both gastric and large bowel
cancer. Possibly a total diet high in carbohydrates and low in proteins,
fresh fruits and vegetables predisposes gastric cancer (309). Such diet-
ary patterns are consistent with the high rates of gastric cancer report-

ed from Japan, Eastern Burope and South America (262). ' -
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Cancer 6f the Bladder

Internationalv comparisons reveal relatively low rates for
cancer of the bladder for both sexes in Japan, and comparatively high
rates in England and Wales, Scotland, Demmark and the United States
white males (241, 62, 141, 262). Exceptionally high mortality rates
reported from Fgypt may be related to high frequency of schistosomal
infestation (141, 1). The geographic pattern in the United States
shows low rates among the nonwhite males residing in the South and among
the white females residing in the West (62).

Age specific mortalities show a sharp increase from younger to
older persons (62, 141).

There is evidence of elevation in bladder cancer mortality
rates among white protestants, both males and females (2}6) and much
lower rates among the Seventh Day Adventists than in the general popu-
lation (312, 153). Foreign born generally have lower cancer of the
bladder mortality than the native born among the white males and females
of the United States (98). Lower mortality risk is reported in non-
metropolitan counties in the United States (90, 102, 62), Norway (279),
Denmark (35), and Finland (78).

In New York City, Wynder found no significant religious differ-
ences between bladder cancer patients and controls (314).

Young and Russell found chemical manufacturers and textile dyers
to have an excess frequency of bladder cancer and suggested that exposure
to coal tar products in the form of aniline was a possible explanation
(317). Hueper reviewed several factors in the enviromment and found that
in addition to aromatic amines such as B and @ naphthylamine, benzidine,

and 4 amino- diphenyl, polycylic aromatic hydrocarbons might be bladder
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carcinogens (127).

Data from England and Wales show low bladder cancer mortality
among farmers and farm laborers, among gas fillers, miners of coal, gas
and coke, laborers in coke ovens and gas workers (89). William and
Wynder suggested that hair dressing might induce bladder malignancy
(295, 314).

Results of 3 retrospective studies by Lilienfeld et al. (164,
166), Schwartz (338)- and Wynder et al. (314) revealed a significant
association between cigarette smoking and cancer of the bladder among
males. Bladder cancer patients have been found to have started smoking
earlier than controls (164, 166, 338, 314).

A1l investigators report a high male-feﬁale ratio for cancer
of the bladder. There is no significant evidence for familial aggre-

gation of bladder cancer patiemts (141, 16L, 166).

Cancer of the Prostate Gland

Cancer of the prostate gland is reported in higher frequency
among nonwhites than among whites in the United States (142). The reports
from Comnecticut (90) and a ten city survey (64) are consistent in point-
ing out an increase in age adjusted incidence for both races in the
United States.

Cancer of the prostate mortality is higher among the Americans
of Japanese origin than among native Japamese, but still lower than the
mortality experienced by whites and nomwhites in the United States (255).
Iower frequency is reported for orientals and American Indians than for

the general population in the United States (142); and there is a higher
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prostate cancer rate for_ both whites_ and nonwhites of the northern areas
of the United States than for the southern areas (96, 142). Also there
is a low mortality differential for cancer of the prostate gland reported
between urban and rural areas and between metropolitan and non-metropoli-
tan counties of the United States (96, 155, 142). -

Prostate cancer occurs with a lower frequency among the foreign
born than among the native born (98), and with higher frequency among
protestants, and lowest among Jewish males (216). The disease is report-
ed with higher frequency among occidental Jews than among the oriental
immigrants to Israel (134).

The ever married experience a higher risk for prostate cancer
than the single, and so does the married with children as compared to
the married without children (212, 146). A higher frequency of the
disease is.reported among professional‘_n_;en than among maﬁual workers,
agricﬁl'ture workers, miners, and clerical and kindred workers (89, 317,
36, 95)-

Several reports emphasize the relationship between sexual be-
havior and prostate cancer (142). Other studies report a higher fre-
quency among male relatives of prostate cancer patients than among
controls (297). The disease seems to increase geometrically from age

40-50 and up (142).

Leukemia
In recent years epidemiological research has produced evidence
implicating ionizing radiation in the etiology? of leﬁkemia (21, 112, 148,
18k, 185, 192, 19k, 195, 203, 252, 264, 288, 208, 157); at the. same time

evidence for viral etiology in human leukemia is scanty (208, 203, 264).
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Somt=T of the observations on leukemia mortality have shown a childhood
peak due to acute lymphocytic leukemia at 3-4 years of age among whites
in the United States and England with a small peak in adolesence (43).
Males experience a higher rate than females (151, 43). An increase in
leukemia deaths since 1021 has been observed in all age groups over
three years of age (92).

Brooklyn Jews ;xperience a two fold_ increase over whites in the
same city (189), and there is‘a greater rate :m Israel among the native
born and European immigrants than among Asian or African immigrants (ko).
A near absence of‘chronic lymphocytic leukemia among Chinese in Singapore
(259) and among Japanese is reported (148).

Henshaw and Hawkins reported leukemia rate among physicians, who
are more occupationally exposed to x-ray, 1.7 times that of the general
vhite male adult population (113). A few months later, March reported
that radiologists experience a nine times greater leukemia death rate
than all other physicians (19%, 195). Ulrich, using the same data ob-
tained similar results (288).

Gilliam pointed out that what Mérch and Ulrich reported was the
ratio of leukemia deaths to all deaths, and since leukemia accounts for
a larger proportion of deaths in the middle than in the later years, the
difference may be accounted for by the younger age of the radiologists
among the physicians (92). In another study, Miller showed radiologists
to experience an age adjusted death rate three times greater than other
physicians (208).

As excess of leukemia was found among the survivors of atomic

bombing (82). Among these survivors, a peak was reached six or seven
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years after the atomic explosion (117). Iewis found excesses among
radiologists of aplastic anemia, leukemia, and multiple myeloma, and
attributed this excess to radiation exposure (157). Simpson et al.
found significant excesses of leukemia, thyroid adenomas, and carcino-
mas among 1,502 persons who had received irradiation of the thymus during
infaney (254). In Britain, .patients treated with x-rays for ankylosing
spondylitis showed an excess of leukemia deaths (43). Mothers of cancer
children reported twice as many diagnostic radiation exposures of the
sbdomen during pregnancy as the mothers of the controls (268).

Heath et al. reported on an unusual clustering of 8 cases of
childhood leukemia in Nile, Illinois between September, 1957 and August,
1960. Three of the children affected and the siblings of 4 others
attended the same high school. The authors emphasized the possible
role of an infective agent in the spread of leukemia (109). Some studies
demonstrated case aggregation (109, 192, 20k, 213), while others indicated
randon distribution of the disease (75, 85, 175). Walter et al. reported
in 1949-51 that a high leukemia death belt existed across the northern
parts of the United States (292). Ten years later reports indicated the
belt had shifted to the gemeral course of the Mississippi River (238).

Minnesota reported some of the highest death rates for leukemia
in the United States (238), however, since 1950 leukemia death rates have
remained stable there. St. Paul consistently and significantly experi-

enced higher leukemia mortality than Minmneapolis (238).

Cancer of Other Sites

The localization of Burketts lymphoma to humid parts of Africa

suggests that this type of cancer is due to an infection spread by
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insects (22).

In a study of the geographic distribution of Missourians
with multiple cancer, Cook et al. (39) showed that counties with high
incidence rates seem to cluster around the Missouri River. They sug-
gested the possibility that a positive correlation existed between can-
cer prevalence and some factor in the river water. They also postulated
on the increased incidence of skin cancer in certain parts of the state
to the increased amount of crop land and the increase in farmers' hours

of sun exposure.

Proposed Study

Much evidence has been obtained relating oral cancer to chewing
ha‘bits ; lung cancer o cigarette smoking and air pollution; esophageal
cancer to alcoholism; myeloid cancer to ionizing radiation; gastroin-
testinal cancer to some aspect of the total diet; and cancer of the
cervix uteri to some aspect of sexual relation. It is then worthwhile
to consider the hypothesis that most cancer is due not to any single
causative agent, but to complex multiple factors, each contributing
something to the total process. _.

The purpose of this study is to determine if there is any clus-
tering of certain types of malignancy in specific geographic areas or
in any period of time in the seventy-seven counties of Oklahoma for the
period 1956-1965. Hopefully, if any significant increases or decreases
in malignancy éea%h rates are found, attention would be directed at
delineating posgible det.eprmg‘.nants of the variation in cancer rates.

Reported variation in mortality rates would be investigated by studying
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the association of the disease with selected environmental factors,
customs or characteristics of the populations having high mortality
rates with populations having low mortality rates. Such comparisons
way -provide clues concerning etiology.

The geographic distribution of Oklahomans with single cancer
is unknown. It is hoped that this study'wiil shed some light on the
epidemiology of malignant disease in the state of Oklahoma.

The objectives of this study are threefold:

1. To examine the secular and geographic changes in mortality

from malignant disease during the years 1956-1965 for Okla-
~ homa's 7T counties.

2. To determine the relationship of changes in mortality in

Oklahoma to envirommental factors and other variables.

3. To help delineate factors and provide guiding hypotheses

for experimental research and preventive programs.

The epidemiology of malignant disease in Oklahoma may be simi-
lar to that reported by other studies in different areas of the world.
However, studies such as this will determine the true epidemiology of

malignant disease for Oklahoma.



CHAPTER II
METHODS AND PROCEDURES

Mortality data were teken from death certificates reported to
the office of vital statistics at the State Health Department, Oklahoma
City, Oklahoma, and are presently stored on magnetic tapes at the Bio-
statistics Unit. Death certificates were the ultimate source of infor-
mation for this study. Information for the period 1956-1965 were punched
on I.B.M. cards. Mortality data for out-of-state residents were excluded
from the study.

The deaths from malignant disease were sorted into 34 specific
sites using the International Classification of Disease Code 'revised in

1955 (130). Data were analyzed on the following 34 sites:

Code Specific Site
140-148 Buccal cavity and pharynx
150 Esophagus
151 Stomach
152, 158-159 Small intestine, peritoneum, and G.I. unspecified
153-15k Iarge intestine and rectum
155-156 Liver
157 Pancreas
160 Nose, nasal cavity, middle ear, and accessary sinuses
161 Iarynx .—

28
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Code Specific Site
162-163 Bronchus, trachea, and lung
16k-165 Mediastimum and secondary thoracic organ
170 Breast
171 Cervix uteri .
172-174, 176 Corpus uteri, uterus, and other of female genitalia
175 Ovary, fallopian tube and broad ligament
177 Prostate
178-179 Testis and other of male organs
180 Kidney
181 Bladder and other urinary organs
190 Melanoma of the skin
191 Others of skin
192 Eye
193 Brain and nervous system
194 Thyroid gland
195 Other endocrine glands
196 Bone
197 Comnective tissue
198-199 Other unspecified sites
200 Lympho-sarcoma and reticulosarcoma
201 Hodgkin's disease
202, 205-206 Other lymphomas, mycosis fungoides and lymphatic system
203 Multiple myeloma
20k Ieukemia, alevkemia, and haematopoetic system

210-239 Benign neoplasm and other of unspecified sites
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Data on each site were divided into two five year periods (1956-
1960, and 1961-1965) to determine if the disease increases, decreases,
or remains unchanged over the ten year period in Cklshoma.

The number of deaths for each sex, race, and the following nine
age groups: <5, 5-14, 15-2k, 25-3k, 35-@-, 45-5k, 55-64, 65-Th, T5+ for
‘the seventy-seven Oklahoma counties were tabulated and punched on I.B.M.
cards so that each county did have at least 4 case cards (white males,
white females, non-white males, and non-white females) for egch of the
3k specific sites, with each containing the nine age groups.

Deaths were attributed to the county of residence, not the county
in which the patient died. All death certificates which listed each of
the 34 specific sites of cancer as the underlying cause of death during
the years 1956-1965 were analyzed.

Estimation of the Oklahoma population for intercensal years by
county and age group was necessary before calculating age-sex-race speci-
fic and adjusted death rates. The population census data for 1950 and
1960 were used as the basis to estimate the population for the two mid
years of the two five year periods (1958 and 1963). Population data for
each sex, race, and age group for the seventy-;seven Oklahoma counties
were estimated and punched on I.B.M. cards so that each case card had a
population card containing the nine age groups to match it.

The estimated populations were used to calculate age-sex-race
specific death rates per 100,000 people for the seventy-seven Oklehoma
counties. The direct method of adjustment was used, as described by
Bradford Hill (121), to tabulate age-sex-race adjusted death rates, based

on the population for the state of Oklahoma using the 1960 white male
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census as the standard population. This procedure is essentially one of
providi;lg a weighted average of the age-specific mortality rate in each
of the comparison populations. The weights used are the standard popu-
lations falling in’tfo each group.

The age-sex-race specific and adjusted death rates for the
state of Oklahoma and for the 34 specific sites were tabulated fof the
two five year periods.

The average annual age-adjusted death rates for the Oklahoma
white population (the data for Oklshomas non-white population were not
tabulated) were tabulated for the ten year period for each of the 3k
sites and the seventy-seven counties, and were plotted on Oklahoma c'ounty
maps. These maps were used to determine the geographic distribution of
malignant disease in Oklahoma.

Tt was difficult to find a statistical method that could be
used to analyze the geographic distribution of mortality from malignant
disease in order to determine if the disease is randomly distributed or
if it forms a pattern of irregular distribution. Therefore, each speci-
fic site was taken separately and the seventy-seven Cklahoma counties
were divided into four quartiles (upper, second, third, and lower) and
shaded. Counties failing in the upper quartile were considered "high"
counties, while those falling in the lower quartile were considered "low"
counties. Three or more adjacent counties belonging to the same quartile
were considered a "cluster".

Another method was used to detect presence or absence of geo-
graphic clustering by examining the degree of association between rates

for males and females. The presence of geographic clustering due to en-
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viromnmental factors was indicated by the similarity between the male and
female death rates. The Kendall (219) method is a nonparametric statis-
tic in vhich the two variables X and Y were ranked from 1 to n. The
Tal_z gave a measure of the degree of association or correlation between
the two sets of ranks. Tau was subjected to tests of significance. The
X variable was arranged in natural order; the Y variable was glrranged
on the corresponding order of rank. The sum (S) of the differences of
the number of ranks which are larger to its right and subtract the num-
ber of ranks which are smaller to its right. The sum (S) was the total
of each one of the ranks. The following formula was used:

Tau = S

ER

Another method was used to examine the differences between mor-
tality in urban and in rural areas. The counties in the state were
grouped according to the number of people in the major cities of the
counties into metropolitan, non-metropolitan and rural counties such as:
1. 30,000 - 325,000 as metropolitan
2. 15,000 - 30,000 as non-metropolitan
3. Iess than 15,000 as rural

The 1960 Oklahoma census classifies ten counties as metropolitan,
seventeen as non-metropolitan, and fifty counties as rural.

To ascertain if significant differences existed among the three
urbanization classes, the male and female average annual age adjusted
death rates by county were ranked and tested by the Kruskal-Wellis rank
test (219). The test is analogous to a one way analysis of variance. The
sum of the ranks in each of the three classes is found. The test deter-

mines whether these sums of ranks are disparate and not likely to have
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come from samples drawn from the same population. The Kruskal-Wallis
test is distributed as Chi square with df=k-1. The following formula

was used:

H= 12
N(I+1) =1 =n

Also the mean average adjusted death rates for each of the
three urbanization classes were tabulated to determine the direction
of urban-rural differences.

Other variables were measured as they affect the specific site
of malignant disease. The age specific death rates were looked at in an
effort to explain the variation among age adjusted death rates.

It.was. impossible in such a study to look at environmental
factors and their relationship to all the 34 sites of malignant disease.
Therefore, the variation or lack of variation as determined by the geo-
graphic distribution and clustering of each specific site determined
how far the problem was explored.

The following are factors in the human environment, the customs
and habits of the people of Oklahoma that were compared to the geographic
distribution of malignant disease.

1. The per capita sales of cigarettes were obtained from the
Cigarette and Tobacco Division of the Oklshoma Tax Commission. We were
able to obtain data on cigarette sales by districts for the period 1960-
1961, and 1965-1966 only. The average annual tax-paid per capita sales
of cigarettes in Oklshoma were tabulated and plotted on county maps and
shaded. Also we were able to obtain tax-paid per capita sales {in num-
ber of packs) for Oklaehoma, all taxing states, and the national éverage

from 1950-1966.
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2. The geologic map of Oklehoma was obtained from the Oklahoma
Geologic Survey office of the University of Oklahoma at Normen.

3. Mineral resources map was also obtained from the same office.

L4,. Fuels map of Oklahoma was also looked at in an effort to as-
certain coal, petroleum, uranium, and other related materials areas.

5. The distribution of Oklehoma counties by elevation was de-
termined from the Oklahoma Highway Department maps.

6. The sociceconomic status in different geographic districts
of the state was determined by factors considered as major dett;rminants
of socioeconomic status. The following determinants were used: average
per capita income, educational level, condition of housing, and number
of persons per 100,000 receiviné Aid to Deprived Children (ADC).

Data on each of these determinants is available for nine Okla-
homa distriets and two metropolitan areas. Each district was assigned
a rank fo:;' each of the four determinants such as one for the districts
belonging to the high per capita income, high level of education and
housing and low number of children receiving ADC. The number two was
assigned to districts belonging to the class above state average, three
to the group below state average and four to districts belonging to low
classes. The numbers of each district were totaled and grouped according-
ly into high sociceconomic state for those districts totaling 4, 6, or 7,
and to above state average to those totaling 9, below state average to
districts totaling 1k and to very low socioeconomic state to those total-
ing 16.

T. The cropland distribution by county for Oklahoma was obtained
from the State Department of Agriculture including a list of insecticides

recommended to be used by the different farmers.



CHAPTER III
RESULTS I. MORTALITY DATA

The methods and procedures as outlined and discussed in the pre-
vious chapter were followed and applied to 35,148 deaths from malignant
disease occurring in residents of Oklahoma for the ten year period 1956-
1965.

A decline in cancer of the stomach among the white males and fe-
males, an increase in deaths due to cancer of the respiratory system among
both sexes and races, with a dramatic increase in cancer of the lung,
trachea, and bronchus among the white males are the most obvious trends
among age-adjusted death rates in Oklahoma for the ten year period. Also
of interest is a slight increase in cancers of the breast, ovary, fallopian
tube, and broad ligament with a definite decrease in trends for cancer of
the cervix uteri, corpus uteri, uterus, and others of the female genitalia.
Cancers of the kidney, bladder and other urinary system organs are in-
creasing slightly for both whites and nonwhites. As for cancer deaths
of the haematopoetic system, lymphosarcomas, reticulosarcomas, multiple
myeloma, and leukemias, all groups have e}@erienqed a slight increase
from one five year period to another.(Tables 2-35).

Among cancer deaths for all groups, lung cancer was the leading

cause of death during the time period studied, followed by cancers of the

35
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large intestine and rectum, breast, stomach, prostate, unspecified sites,
leukemia, pancreas, liver, and cancer of the cervix uteri (Table 1).

Tung cancer continues to be the leading cause of cancer death
among the white Oklahoma males, followed by cancers of the prostate,
large intestine and rectum, stomach, leukemia, pancreas, unspecified
sites, livey, bladder and other urinary organs, and cancer of the buccal
cavity and pharynx (Teble 1).

Among cancer deaths, the nonwhite male leading cause of death
was cancer of the yrostate gland, followed by cancer of the respiratory
system, stomach, large intestine and rectum, liver, unspecified sites,
benign neoplasms, leukemia, esophagus, and the small intestine (Tsble 1).

As for Oklahoma females, more whites die of breast cancer than
from any other cancer site. The large intestine and rectum is second,
followed by unspecified sites, cervix uteri, ovary, fallopian tube, broad
ligament, stomach, lung, leukemia, and cancer of the pancreas. The non-
vhite female leading cause of death for the ten year period is cancer of
the cervix, followed by breast cancer, cancer of the large intestine and
rectum, corpus uteri, uterus, and others of female genitalia, stomach,
unspecified sites, liver, ovary, pancreas, and lung cancer (Table 1).

The nonwhite average annual age-adjusted mortality is difficult
to interpret due to the fact that a small number of cases and a small
susceptible population spread over many counties of the state show un-
usually high rates; also, many counties do not have any nonwhite popula-
tion. Therefore, the average annual mortality for the nonwhites by
county will not be reported here, and only data for the nonwhite popula-

tion for the state is shown on tables. The geographic distribution by
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TABLE 1

CANCER DEATHS BY SPECTFIC STTE, OKLAHOMA (1956-1965)

NUMBERS IN PARENTHESIS INDICATE ORDER OF RANK

White Non-White Non-White

White

Male Female Male Female Total

Code

—~

14,517 1,553 1,533 35,148

17,545
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county for those specific sites where the data are too small and difficult
tq interpret is' _al§o excluded.

Among the specific sites within the digestive system, cancer of
the buccal cavity and pharynx (ISC 140-148) indicate a stable age-specific
and age-adjusted death rate for all agé s Sex, ;nd racial groups and for
the two five year periods (Table 2). The white male average annual age-
adjusted death rates for the-seventy-seven Oklshoma counties show an
irregular distribution, with eight of the upper quartile counties being
located in the northeast geographic area of the state. Other high coun-
ties seem to cluster in different geographic areas of the state such as
the three-county area of Murray, Johnston, and Coal in the south central,
and Logan, Kingfisher, and Canadian counties in the central parts of the
state. Most of the lower quartile counties occur in the western parts
of the state (Fig. 1). .

The white female average amnual adjust;ed death rates show a
random distribution with several of the upper quartile counties located
in the east central geographic area, whereas low quartile counties are
located in the western third of the state (Fig. 2). The mortality for
both groups of males appears to be three times higher than their female
counterpart (Table 2). '

An increase from cancer of the esophagus (ISC 150) is reported
among the nomwhite population over the two five year periods; the males
experienced excessive mortality over the females for the same time period
(Table 3). Cancer of the esophagus appears to be more prevalent in the
white males (Fig. 3) in counties located in the central, western, and

southwestern areas, and ‘a high cluster area appears for the eastern
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TABLE 2

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF
BUCCAL CAVITY AND PHARYNX (140-148)

Oklshoma:  1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.9 0.0 0.0
5-1L 0.0 0.k 0.5 0.0
15-2k 0.0 0.0 0.0 1.k
25-34 0.7 0.8 0.7 0.8
35-LL 7.6 3.1 2.1 2.2
4550 23.5 28.3 1.8 6.1
55-6L 2.2 61.9 13.0 8.3
65-Th 110.0 100.2 25.3 12,2
T5+ 213.6 183.0 82.9 oL.5
AADR¥* 2L.2 22.6 6.8 8.1
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1k 0.0 3.5 0.0 0.0
15-2L 0.0 0.0 0.0 0.0
25-34 0.0 0.0 7.6 0.0
35-4h 0.0 10.1 0.0 0.0
4554 19.9 50.0 0.0 0.0
55-6k 85.0 33.9 0.0 20.1
65-Th 82.3 9L.9 15.7 4.7
75+ 90.9 80.0 119.1 Th.2
AADR¥* 18.6 19.8 6.2 5.5

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Figure 1. Cancer of Buccal Cavity and Pharynx (140—148), White Males.
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Figure 2. Cancer of Buccal Cavity and Pharynx (140—148), White Females.
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TABIE 3

AGE-SEX-RACE SPECTFIC DEATH RATES FOR CANCER OF THE ESOPHAGUS (150)

Oklshoma:  1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1k 0.0 0.0 0.0 0.0
15-2% 0.0 0.0 0.0 0.0
25-3k 0.0 0.8 0.0 0.0
35-4L 2.2 1.5 0.7 0.7
45-54 10.9 10.5 1.6 1.5
55-64 37.5 32.5 6.0 11.0
65-Tk 51.9 57.2 20.0 16.8
75+ 99.8 92.7 3k.5 27.0
AADR¥ 11.9 11.5 3.3 3.3
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1% 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-3% 0.0 0.0 0.0 0.0
35-LL 0.0 20.3 0.0 16.7
45-54 39.9 20.0 17.5 0.0
55-6k4 97.2 181.3 0.0 20.1
65-Tk 115.2 142.4 0.0 14,7
5+ 90.9 133.3 0.0 0.0
AATR¥ 2k.2 35.4 2.0 1.8

# AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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counties bordering Arkansas for the white females (Fig. 4).

Stomach cancer (ISC 151) mortality among white males and females
shows a definite decline for all age-specific and age-adjusted death
rates over the two five year periods in Oklshoma. No such trends are
indicated for the nomwhites (Table 4). The males experienced higher
age-adjusted mortality than the females. Counties in the western parts
of the state show the highest death rates for the white males (Fig. 5) s
while a regular distribution is ihdicated for the white females.

Relatively few deaths occurred among Oklahomans from cancer of
the small intestine (ISC 152), peritonium and others of the digestive
system (ISC 158-9). They show an irregular time trend, increasing for
some age groups, while decreasing for others. The only consistent in-
crease occurred among the nonwhite males (Table 5).

As for cancer of the large intestine and rectum (ISC 153-154),
the rates show no changes with time. The white Oklshoma males and fe-
males experienced similar mortality from this disease while adjusted
rates for the nonwhite females are slightly elevated over their male
counterpart (Table 6). Oklahoma white males residing in the northwest
counties from Beaver to Mclain experienced high rates from the disease,
as did white males residing in the counties of Washington, Tulsa, Wagoner,
Okmulgee; and Okfuskee in the Northeast (Fig. 7). A northern and western
distribution of high death rates is indicated for the females (Fig. 8).

Liver malignancies are difficult to interpret because the liver
is an organ to which cancers of other sites frequently metastasize.
Oklahoma data shows an almost stable rate for white males and nomwhite fe-

males, a slight decline among the white females and a significant increase
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TABIE 4

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF STOMACH (151)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.9 0.0

5-1L 0.0 0.0 0.0 0.0
15-2h 0.6 0.0 0.0 0.7
25-34 2.3 1.6 3.7 1.6
35-LL 10.6 8.5 10.9 8.2
L5-5L L5.L 36.L 311 30.5
55-6k 149.2 114.8 50.1 L7.1
65-Tk 401.9 259.2 169.5 132.5
T5+ 724.0 579.1 LLL .8 366.7
AATR* T2.6 53.5 37.1 30.9

Non-White Male Non-White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0

5-1k 0.0 0.0 0.0 0.0
15-24 12.8 0.0 0.0 0.0
25-3L 9.2 9.8 0.0 7.9
35-LL 19.1 10.1 8.0 16.7
L5_5k 19.9 100.0 13.9 67.7
55-64 2k3.1 203.9 90.7 120.7
65-Th 312.7 4748 31L.8 295.1
75+ 909.0 666.6 655.3 LL5.5
AADR¥* 86.3 87.3 58.3 57.0

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Figure 5. Cancer of the Stomach (151), White Males.




Oklahoma, 1956--65
Rates Per 100,000 Population

Average Annual Age Adjusted Death Rate
Figure 6. Cancer of the Stomach (151), White Females.
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TABLE 5

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE SMALL INTESTINE
PERITONTUM AND OTHERS OF DIGESTIVE SYSTEM (152, 158-9)

Oklshoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-24 0.6 0.0 0.0 0.0
25-34 1.5 0.8 0.0 2.4
35'L")'l' 4-5 3v9 007 1.)4-
45-54 3.3 3.2 1.6 L.5
55-6k 18.2 12,1 11.0 17.5
65-Th 18.9 20.0 35.3 31.3
75+ 61.0 80,2 50.7 gk.5
AATR* 8.2 6.2 L7 8.0
. Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-3k 0.0 0.0 0.0 0.0
35-Lk 9.5 0.0 0.0 0.0
Li5-54 19.9 20.0 8.7 8.k
55-6L 36.4 56.6 11.3 Lo.2
65-Th 115.2 126.6 0.0 4.7
T5+ 151.5 293.3 59.5 L9.5
AADR¥ 19.7 26.2 L.1 7.3

¥ AGE ADJUSTED DFATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABIE 6

AGE-SEX-RACE SPECTFIC DEATH RATES FOR CANCER OF THE IARGE INTESTINE
AND RECTUM (153-154)

Oklshoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1L 0.0 0.0 0.0 0.0
15-2L 1.9 2.6 2.7 0.7
25-34 11.5 10.0 10.4 L.9
35-LL 13.6 2L.9 oL.1 24,6
L5-5k 58.9 51.8 89.L ' 68.7
55-6L 182.5 174.8 173.k 188.6
65-Th 435.6 383.8 329.7 370.2
T5+ 909.9 852.4 9L0.3 903.k
AADR¥* 87.8 82.2 86.0 85.%L
Non-White Male Non-White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1L 0.0 0.0 0.0 0.0
15-2 6.k 0.0 6.3 0.0
25-3% 27.8 9.8 7.6 7.9
35-4k 19.1 6l.1 64.0 16.7
L5-54 39.9 60.0 52.7 76.2
55-6L 145,8 147.3 . 192.8 201.1
65-Tk 246.9 332.3 362.0 368.9
- T5+ 818.1 L53.3 893.6 1113.8
AATR# 70.0 67.0 89.1 oL.2

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.



- UPPER QUARTILE

19.1—36.3
m SECOND QUARTILE
16.7—19.0
7] THIRD QUARTILE
2 13.6—16.5
D LOWER QUARTILE
2.6—12.6

STATE RATE 17.0

Average Annual Age Adjusted Death Rate
Oklahoma, 1956—65

Rates Per 100,000 Population

-----

-----

s ey
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for the nonwhite males (Table 7). The white male average deaths show a
ﬁigh death rate area located in the northeastern counties (Fig. 9),
while mortality for the white female shows the highest death rate area
to be in the eastern counties (Fig. 10).

Cancer of the pancreas (ISC 157) mortality shows no change with
time among the white population of Oklshoma, but a slight increase for
the nonwhites. Males experience higher adjusted mortality than do fe-
males (Table 8). The geographic distribution of high death rates among
the white males favors the southwestern counties (Fig. ll), while the
white female rates show a high eluster area for the western and south
central counties (Fig. 12).

Cancers of the nose, cavities, and sinuses (ISC 160) show a
slight increase for all age groups (Table 9). The rate for cancer of the
larynx (ISC 161) remained stable among the white males and increased
among the nomwhite males (Table 10). As for other cancer of the respir-
atory system, one of the most marked changes has been the increase in
mortality from trachea, bronchus and lung cancers (ISC 162-3) for white

7

males and females. It is interesting to note that a peak is reached at
age 65-Tk for male age specific rates after which a decline is reported.
The white male adjusted rates exceed those of the white females by six
times. Among the nonwhites a fourfold increase is observed for the males
(Table 11). The geographic distribution of high age adjusted mortality
favors in an obvious way the northeastern counties for the white males
(Fig. 13) and the east central counties for the white females (Fig. 1%4).
Cancer of the mediastinum and thoracic cavities (ISC 164-165) also in-

dicate a slight increase with time. The males experienced higher age-
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TABIE T

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE LIVER (155-156)

Oklshoma: 1956-61, 1961-65
Rates Per 100,000 Population

brite Male White Female
Age 1956-60  1961-65 1956-60 1961-65
<5 0.9 0.0 0.9 0.0
5-14 0.0 0.0 0.0 0.0
15-2L 1.9 0.0 0.0 0.7
25-34 1.5 2.5 2.2 0.0
35-LL 6.0 3.9 10.9 2.9
55k 29,1 29.1 27.3 1L,5
55-64 8.4 Tl.1 59.1 47,1
65-Th 143.6 171.8 154.8 125,15
T5+ 307.9 305.8 318.0 235.5
AADR¥* 32.2 32.7 31.7 23.0
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
-15-2k 0.0 0.0 0.0 0.0
25-34 0.0 9.8 7.6 7.9
35-4L 0.0 30.5 2L.0 16.7
L5-5k 39.9 120.0 52.7 25.54
55-64 170.1 226.6 102.1 100.
65-Th 131.6 127.3 173.1 309.9
T5+ 181.8 533.3 327.6 346.5

AADR¥* 35.2 86.4 42.3 47.6

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population. ,



Average Annual Age Adjusted Death Rate
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TABIE 8

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE PANCREAS (157)

Oklahoma:  1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1% 0.0 0.0 0.0 0.0
15-2k4 0.6 0.0 0.0 0.0
25-34 1.6 1.6 0.7 0.8
35-Lk 1.4 7.8 7.3 2.9
45-54 39.5 39.7 17.7 19.8
55-6% 140.7 133.1 k.1 3.8
65-Th 256.7 oLT7.7 156.1 139.9
T5+ 113.3 388.6 218.9 303.0
AADR¥* 50.9 17,9 27.9 28.5
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-2L 0.0 0.0 0.0 0.0
25-3% 0.0 0.0 7.6 0.0
35-14 9.5 0.0 8.0 16.7
L5-5L 59.8 30.0 26.3 16.9
55-6k 121.5 12L.6 102.1 110.6
65- Tk 197.5 379.6 141.6 132.
T5+ 90.9 100.0 176.7 297.0
AATR¥* 35.2 53.8 29.8 33.L

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Figure 11. Cancer of the Pancreas (157), White Males.
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TABIE 9 {’

AGE-SEX-RACE SPECIFIC DEATH RATES FOR’*:\CANCER OF NOSE,
CAVITIES AND SINUSES (160)

Oklghoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0

5-14 0.0 0.4 0.0 0.0
15-24 0.0 0.0 0.0 1.k
25-34 0.0 0.0 0.0 0.0
35-44 0.7 0.7 0.0 0.7
L45-54 3.3 %,0 0.8 1.5
556l 3.2 6.0 3.0 1.8
65-Th L5 22.9 6.6 L.8
T5+ 13.8 22.5 13.8 17.3
AADR¥ 1.5 3.4 1.2 1.5

Non-White Male- Non-White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0

5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.0 0.0
35-4t 0.0 0.0 0.0 0.0
L5-5L 0.0 0.0 0.0 8.4
55-6k4 12.1 11.3 0.0 20.1
65-Th 0.0 15.8 0.0 14,7
75+ 0.0 26.6 0.0 0.0
AADR¥* 1.1 3.0 0.0 3.7

% AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABIE 10

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE LARYNX (161)

Oklahoma:  1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0

5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.0 0.0
35-L4 0.0 0.0 0.0 0.0
45_5h 14,3 7.2 1.6 0.7
55-6k 30.0 37.6 3.0 0.9
[n 4L .3 50.1 2.6 6.0
75+ 58,2 47.6 23.0 5.7
AADR¥ 9.3 9.2 1.4 0.7

Non-White Male Non-White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0

5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.0 0.0
35-L4 0.0 0.0 0.0 0.0
45-54 9.9 30.0 0.0 0.0
55-64 0.0 45,3 0.0 0.0
65-Th 49,3 L7.4 15.7 0.0
T5+ 60.6 53.3 0.0 0.0
AADR¥* 6.5 12.6 1.0 0.0

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABIE 11

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE IUNG,
BRONCHUS AND TRACHEA (162-163)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 , 1956-60 1961-65
<5 0.0 0.9 0.9 0.0
5-14 0.0 0.0 0.5 0.0
15-2L 2.6 0.0 0.6 0.7
25-3k 8.k 13.1 2.9 2.1
35-11 54.0 5T. 1 1.7 13.4
L5-5L 238.1 278.0 33.0 53.1
55-6L 617.5 757.9 6L.1 90.6_
65-Th 833.0 117.1 110.8 130.2
5+ 67h.1 832.1 216.6 251.8
AADR* 170.2 211.6 26.7 3.1
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-2L 0.0 6.4 0.0 0.0
25-3k 9.2 19.7 7.6 0.0
35-4k 76.6 81.5 0.0 16.7
§5-5% 179.6 200.1 52.7 16.9
55-6L 388.9 1119 102.1 90.5
65-Th 427.9 617.2 130.1 132.8
75+ b2l 2 373.3 208.5 222.7
AADR¥ 109.9 130.3 30.9 28.9

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Figure 13. Cancer of the Lung, Bronchus and Trachea (162—163), White Males.
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Figure 14. Cancer of the Lung, Bronchus and Trachea (162—163), White Females.
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adjusted mortality than their female counterparts (Table 12).

Cancer of the breast (iSC 170) age-adjusted death rates re-
mained stable during the ten year period studied for the white females
with a slight increase among the nonwhite females. Few Oklahoma males
died from breast cancer (Table 13). The disease shows the highest death
rates to be located in the northwestern and northeastern counties; other-
wise the geographic distribution appears to be random (Fig. 15).

The age-sex-race specific and adjusted death rates for cancer
of the cervix uteri (ISC 171) among the Oklahoma females shows a decreas-
ing trend, with the nonwhites experiencing much higher rates than the
white females (Table 14). The geographic distribution of adjusted mor-
tality by county for cancer of the cervix uteri favors in an obvious
way the eastern counties of the state for white females (Fig. 16).

Deaths in Oklshoma for cancer of the corpus uteri, uterus and
others of female organs (ISC 172-17k, 176) have decreased for the white
female and all age groups for the nonwhite females except for the age
group 35-4l and 75 and over where an increase is indicated. Nomwhite fe-
males experienced higher rates than whites (Table 15).

Cancer of the ovary, fallopian tube, and broad ligament (ISC 175)
mortality remained stable for the Oklshoma white females, but decreased
among the nonwhites. It is of interest to report that the rates for both
whites and nonwhites were similar (Table 16). The geographic distribution
shows a high cluster area in the east central and northwestern counties
(Fig. 17).

The age-sex-race specific and adjusted death rates for cancer of

the prostate gland (ISC 177) shows an increasing trend for the nomwhite
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TABIE 12

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE MEDIASTINUM
AND THORACIC CAVITIES (164-165)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.9 0.0
5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.6 0.0 0.0
25-34 0.7 1.6 0.0 0.0
35-4k 3.0 2.3 0.0 0.7
4554 - 2.5 7.2 1.6 1.5
55-64 13.9 22.3 0.0 4.6
65-Th 12.2 31.5 2.6 19.2
75+ 16.6 47.6 18.4 23.1
AATR¥ 3.4 7.1 1.1 2.7
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.0 0.0
35-4h 0.0 0.0 0.0 8.3
L5-54 0.0 0.0 0.0 8.k
55-6L 0.0 0.0 0.0 0.0
65-Tk 0.0 15.8 0.0 29.5
75+ 0.0 0.0 29.7 1g9.5
AADR¥ 0.0 1.0 1.0 5.7

% AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABLE 13

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE BREAST (170)

— — —
—

Oklehoma:  1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1k 0.0 0.0 0.0 0.0
15-2L 0.0 0.0 0.7 0.0
25-34 0.0 0.0 18.6 17.L
35-44 0.0 0.0 86.k4 83.0
L5-5L 0.8 0.8 23k.5 197.0
55-6L 1.1 1.0 266.7 27k 7
65-Th 3.1 1.k 329.8 343.7
T5+ 11.0 7.5 431.7 492.2
AADR¥ 0.8 0.6 101.5 100.1
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1k4 0.0 0.0 0.0 0.0
15-24 0.0 0.0 6.3 0.0
25-34 0.0 0.0 46.1 15.8
35-44 0.0 0.0 9.1 126.0
§5-5L 0.0 0.0 237.2 110.1
55-64 0.0 0.0 226.9 301.8
65-Th .0.0 0.0 157.L 32k.7
75+ 0.0 26.7 327.7 618.8
AADR¥* 0.0 1.0 88.7 101.3

¥ AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABLE 14

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE CERVIX UTERT (171)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Female Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-24 2.7 0.0 0.0 0.0
25-34 17.8 14.8 46,1 63.3
35-4k 58.5 37.3 80.0 117.4
L5-5L 86.2 67.9 202.0 160.9
55-64 118.3 86.9 385.7 211.2
[an 122.8 103. 377.7 177.0
T5+ 161.3 148.6 565.9 2227
AADR¥ LLL

34.3 119.0 9.7

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABLE 15

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CORPUS UTERI, UTERUS AND
OTHERS OF FEMAIE ORGAN (172-174, 176)

Oklahoma: 1956-60; 1961-65
Rates Per 100,000 Population

White Female Non-White Female.

Age 1956-60 1961-65 1956-60 1961-65

<5 0.0 0.0 0.0 0.0

5-14 0.0 0.0 0.0 0.0
15-2k4 0.0 0.7 6.3 0.0
25-3k4 3.7 3.3 15.3 0.0
35-4L 18.3 9.7 24.0 41.9
455k 40.2 22.1 131.7 67.7
55-64 108.3 75.8 294.9 150.8
65-Th 177.5 145.9 346.2 221.3
5+ 308.8 219.0 238.3 445.5
AADR¥* 39.8 29.6 78.9 57.2

% AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABLE 16

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE OVARY,
FALLOPTAN TUBE AND BROAD LIGAMENT (175)

Oklahoma:  1956-60, 1961-65
Rates Per 100,000 Population

White Female Non-White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 1.5 0.9 0.0 0.0
15-2L .0 2.1 0.0 19.1
253k 5.2 L.1 15.3 0.0
35-Lk 2k.1 224 32.0 16.7
L5_54 82.9 64.8 61.4 33.8
55-6L 107.2 ~ 121.1 158.8 160.9
65-Th 126.8 139.9 173.1 118.0
T5+ 131.3 156. 89.3 123.7
AATR¥* 36.8 37.0 1.8 35.6

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Oklahoma males, but a stable trend for the white males. Higher rates are
reported for the ﬁonwhite over the white males (Table 17). The geogra-
phic distribution by county of residence indicates a high cluster area
in the northwestern and east central‘counties for the white males and
shows a low cluster area for the west central and eastern counties of
the state (Fig. 18). Rates for cancer of the testis and others of male
organs (ISC 178-9) shows a stable trend, with the whites experiencing
higher rates than the nomwhites (Table 18)..

As for cancer of the kidney (ISC 180), the age-sex-race specific
and adjusted death rates show a slight but consistent increase over the
two five year periods for the white and nonwhite males except for the age
group 35-U4, and 55-6L among the nonwhite males and the less than five
years of age émong the white males. Rates for the Oklahoma white female
show a slight increase while those of the nomwhite female show a slight
decrease (Table 19). The white male geographic distribution of cancer of
the kidney appears to be random (Fig. 19), while two high rate areas are
.indicated for the white females; one in the east central and another in
the west central (Fig. 20).

Bladder cancer (ISC 181) mortality shows trends similar to those
of cancer of the kidney (ISC 180), a slight increase in adjusted mortality
for all four groups, with the male rates being higher than the female rates
(Table 20). The white male geographic distribution of age-adjusted mor-
tality shows the disease to be more prevalent in the north central coun-
ties of the state (Fig. 21), while for the white females, a random distri-
bution is reported with one high rate area located in the south central

counties (Fig. 22).
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TABIE 17

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE PROSTATE (177)

Oklahoma:  1956-60, 1961-65
Rates Per 100,000 Population

White Male Non-White Male

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.9 0.0 0.0

5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.0 0.0
35-4k 0.7 0.0 0.0 0.0
4554 10.0 17.8 9.9 30.0
55-64 76.2 93.4 218.7 237.9
65-Th Lob.T L7h.0 888.8 680.5
75+ 1603.5 1501.8 1636.3 2240.0
AADR¥ 98.1 95.4 137.5 149.9

% AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABIE 18

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE TESTIS AND
OTHERS OF MALE ORGAN (178-179)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male Non-White Male

Age 1956-60 1961-65 1956-60 1961-65

<5 0.0 0.9 0.0 0.0

5-14 0.4 0.4 0.0 0.0
15-24 3.9 5.9 0.0 0.0
25-34 10.0 T.5 9.2 0.0
35-44 5.3 7.0 0.0 0.0
45-54 4.2 5.6, 9.9 0.0
55-64 8.5 5.0 0.0 0.0
65-Th 10.6 14.3 0.0 31.6
1o+ 33.2 30.0 30.3 23.3
AADR* 5.6 2:9 3.3 3.9

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABIE 19

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE KIDNEY (180)

Oklahoma:

1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 6.4 3.7 1.9 - 2.9
5-1 0.0 0.9 1.0 0.0
15-24 0.0 0.0 0.0 0.7
25-34 0.7 1.6 0.7 0.0
35-44 7.6 8.5 5.1 3.7
45-54 17.6 22.6 1.8 10.6
55-64 53.7 63.0 13.0 21.2
65-7Th 82.5 87.3 L0.0 30.1
75+ 83.0 105.3 66.8 92.6
AADR¥ 16.9 19.6 7.8 9.3
Non-White Male Non-White Female
Age 1956-60 . 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 - 0.0 0.0 0.0 0.0
35-Lk 19.1 0.0 0.0 0.0
L5-54 19.9 40.0 0.0 0.0
55-6k 85.0 56.6 22.6 30.1
65-Th 32.9 63.3 L7.2 2.5
5+ 90.9 133.3 59.5 49.5
AADR® 17.8 18.7 7.2 6.1

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the

Standard Population.
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TABLE 20

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE BLADDER (181)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female

Age 1956-60 1961-65 1956-60 1961-65

<5 0.9 0.0 0.0 0.1

5-14 0.0 0.0 0.0 0.0
15-2k 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.7 0.0
35-4h 0.7 1.5 1.4 2.2
L5-5L 14.3 12.1 5.6 7.6
55-64 49,L 69.1 17.0 24.9
65-Th 132. 147.5 46,7 43.4
T5+ 255.2 283.3 1%0. 1%0.9
AADR¥ ok.1 27.6 10.5 11.3

Non-White Male Non-White Female

Age 1956-60 1961-65 1956-60 1961-65

<5 0.0 0.0 0.0 0.0

5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.0 0.0
35-4h 0.0 10.1 0.0 0.0
45-54 19.9 10.0 0.0 8.4
55-64 60.7 90.6 45,3 20.1
65-Th 19.3 110.7 78.7 118.0
75+ 90.9 186.6 29,7 148.5
AADR¥ 14.3 2L.5 10.2 15.7

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Figure 21. Cancer of the Bladder (181), White Males.
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Mortality from cancer of the skin (ISC 190) shows a stable trend
with slightly elevated male death rates over females, and whites over
nonwhites (Table 21).

As for other cancers of the skin (ISC 191) , a slight decrease
is noticed among all groups for the two five year periods. The white
males continue to experience a higher adjusted mortality than their fe-
male and nomwhite counterparts (Table 22). For the white male geographic
distribution, several high mortality areas are indicated (Fig. 25). As
for the white females, two cluster areas, one in the east central and
another in the northwestern counties are noted (Fig. 26).

Too few deaths were reported for cancer of the eye (ISC 192)
among Oklahomans to warrant interpretation. (Table 23, Figs. 27, 28).

Mortality from cancer of the brain and nervous system (ISC 193)
have remained stable over the two five year periods for the white popula-
tion and the nonwhite males. An increase is reported for the nomwhite fe-
males. In general males experienced higher mortality than did females,
and whites experienced a higher death rate than did nomwhites (Table 2k4).
The white male geographic distribution favors the northwestern and south-
eastern counties of the state (Fig. 29), while that of the white females
favors the southwestern and south central counties (Fig. 30).

The age-adjusted death rates for cancer of the thyroid gland
(ISC 194) are too small to indicate definite trends. The data shows a
slightly higher female adjusted mortality than males (Table 25). The
geographic distribution shows highest mortality of the disease to be
occurring across many counties from the Northeast to the Southwest (Fig. 31).
Similar observations are noted for the white female data (Fig. 32). Can-

cer of the other endocrine glands shows slightly higher adjusted mortality
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TABLE 21

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE SKIN (190)

Oklshoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female

Age 1956-60 1961-65 1956-60 1961-65
T <5 0.9 0.0 0.0 0.0

5-14 0.4 0.4 0.0 0.1

15-2L 1.3 0.6 0.0 0.7
25-3k 2.3 5.0 3.7 9.0

35-4L 10.6 4.8 10.9 2.9
L5_5k 18.5 . 15.3 16.1 8.3

55-64 18.2 20.3 13.0 16.6
65-Tk 16.7 30.0 6.6 19.2

75+ 38.8 0.1 32.2 36.6
AADR¥* 8.2 9.6 6.k 6.6

Non-White Male Non-White Female

Age 1956-60 1961-65 1956-60 1961-65

<5 0.0 0.0 0.0 0.0

5-1L 0.0 0.0 0.0 0.0
15-2L 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.0 0.0
35-LL 0.0 0.0 0.0 0.0
L5-5L 9.9 0.0 0.0 0.0

55-64 0.0 0.0 0.0 0.0

65-Th 32.9 0.0 0.0 0.0

T5+ 30.3 26.6 0.0 0.0
AADR¥ L.3 0.9 0.0 0.0

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Figure 23. Cancer of the Skin (190), White Males.
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TABLE 22

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF OTHERS OF SKIN (191)

Oklahoma:  1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.8 0.0 1.6
35-41 2.2 0.7 1.4 2.2
L5-5L 8.L 5.6 3.2 2.2
55-6l 27.9 26.4 11.0 6.4
65-Th 5.8 12,9 24,0 16.8
T5+ 210.8 157.9 112.9 81.0
AADR¥ 14.3 11.7 7.1 5.3
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.5 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.0 7.6 0.0
35-4h 9.5 0.0 0.0 0.0
45-5h 9.9 0.0 8.7 B.k
55-64 12.1 11.3 0.0 10.0
65-Th 16.L 0.0 0.0 0.0
5+ 90.9 0.0 59.5 24,7
AADR* T.T 1.7 L.0 2.7

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Figure 25. Cancer of Others of Skin (191), White Males.
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TABIE 23

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE EYE (192)

Oklehoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female

Age 1956-60 1961-65 1956-60 1961-65

<5 0.9 0.0 0.0 1.9

5-14 0.4 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.0 0.0
35-44 0.0 0.0 0.7 0.7
L5-54 0.0 1.6 0.0 1.5
55-64 3.2 2.0 2.0 3.6
65-7 9.1 7.1 2.6 2.4
75+ 13.8 10.0 9.2 5.7
AADR¥ 1.5 1.1 0.7 1.1

* AGE ADJUSTED DFATH RATE Based on the 1960 State White Males as the
Standard Population.
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Figure 27. Cancer of the Eye (192), White Males.
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Figure 28. Cancer of the Eye (192), White Females.
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TABIE 24

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE BRAIN AND
OTHERS OF NERVOUS SYSTEM (193)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 10.1 11.2 10.5 5.8
5-14 8.9 3.7 8.3 5.3
15-24 3.9 5.2 2.7 3.5
25-34 14.6 4.2 8.9 T4
35-L4 26.6 31.9 10.9 19.k
L5-54 42.9 3.8 26.5 23.6
55-6L 61.2 Th.1 L2.1 9.5
65-Th 47.3 42.9 33.3 37.3
T5+ 13.8 12.5 6.9 11.5
AADR¥ 22.5 22.3 14.8 13.7
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1k 7.8 10.6 3.9 7.l
15-24 19.2 6.4 6.3 6.1
25-34 9.2 9.8 15.3 0.0
35-4L 9.5 10.1 0.0 16.7
L5_54 19.9 50.0 8.7 12,3
55-6L 36.L 22.6 11.3 0.0
65-Th 0.0 15.8 0.0 14,7
75+ 30.3 0.0 0.0 oL, 7
AADR¥* 13.3 14.3 5.5 11.1

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Figure 29. Cancer of the Braln and Others of Nervous System (193), White Males.
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TABLE 25

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF THE
THYROID GIAND (194)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.6 0.0 0.0
25-34 0.7 0.0 0.0 0.0
35-LL 0.0 0.7 0.7 0.7
45-5h 2.5 2. 3.2 3.0
55-6k4 4.2 6.0 6.0 3.6
65-Th 3.0 10.0 1L.6 9.6_
o+ 19.4 7.5 29:9 19.3
AADR¥ 1.6 1.9 3.0 2.0
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0
5-14 0.0 0.0 0.0
15-2L 0.0 0.0 0.0
25-34 0.0 0.0 0.0
35-LL 0.0 0.0 0.0
L5-5L 0.0 0.0 0.0
55-6L 11.3 11.3 0.0
65-Th 0.0 3L.L 0.0
75+ 0.0 0.0 2k.7
AADR¥ 1.0 3.0 0.8

¥ AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Figure 31. Cancer of the Thyroid Gland (194), White Males.
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for males than for females (Table 26).

Oklahoma males experience a higher adjusted mortality for can-
cer of the bone (ISC 196) than do the females. The disease shows a
stable trend over the two five year periods for all groups studied
(Tabie 27). Very few deaths have occurred during the ten year period
for cancer of the comective tissue (ISC 197).

Cancer of unspecified sites and that of lymph nodes (ISC 198-
199) shows a stable age-adjusted mortality for all groups with time »
with 1ittle variation between males and females or whites and nonwhites
(Table 29).

The age-adjusted mortality experienced by Oklahomans during the
ten year period studied for lympho-sarcomas and reticulum sarcomas
(ISC 200) show a stable trend with time for all groups except the non-
white females, where the disease appears to be decreasing. Males in
general experience higher mortality than do females and the disease is
slightly elevated among the whites over the nomwhites (Table 30). The
average ammual age-adjusted death rate for the ten year period studied
shows a high cluster area in the central and southeastern counties of
the state for the white males (Fig. 33) and a central distribution of
the high rate counties for the white females (Fig. 3h4).

Hodgkins disease (ISC 201) occurs with greater frequency among
males than among females, and among whites than the nomwhites. The
disease has remained stable over the two five year periods studied with

~a slight increase among the nonwhite females (Table 31). The average
annual adjusted death rates by county show a high death rate area for
Tulsa and three other counties bordering it on the South, and for several

counties extending from the southeastern to the south central area of the
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TABLE 26

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF OTHER
ENDOCRINE GTANDS (195)

Oklahoma:  1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.9 0.9 0.0 0.0
5-14 0.k 0.k 0.5 0.0
15-24 0.0 0.6 0.6 0.7
25-34 0.7 0.0 0.7 0.0
35-LL 0.7 0.0 1.4 0.0
45-54 6.7 3.2 0.8 1.5
55-64 5.3 5.0 0.0 1.8
65-Th 7.6 5.7 0.0 L.8
5+ 0.0 7.5 2.3 3.8
AATR¥ 2.0 1.7 0.6 0.9
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<S5 6.6 0.0 0.0 0.0
5-1L 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 9.8 0.0 0.0
35-LL 0.0 0.0 0.0 0.0
45-54 9.9 0.0 0.0 0.0
55-6L 0.0 0.0 0.0 10.0
65-TL 0.0 15.8 0.0 0.0
5+ 0.0 0.0 0.0 0.0
AADR¥* 1.8 2.1 0.0 0.9

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABLE 27

AGE-SEX-RACE SPECTFIC DEATH RATES FOR CANCER OF THE BONE (196)

Oklahoma:  1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.9 0.9 0.9 0.0
5-14 1.4 2.3 3.6 ERS
15-24 5.2 L,6 6.1 1.4
25-34 1.5 1.6 1.4 0.0
35-LL k.5 1.5 2.1 5.2
L5-5L 13.4 7.2 .8 k.5
55-64 22.5 31.5 13.0 8.3
65-Th 25.9 28.6 9.3 25.3
75+ 72.1 45,1 41,k 32.8
AADR¥* 9.7 8.7 5.9 5.6
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1L 0.0 0.0 3.9 0.0
15-24 19.2 0.0 0.0 0.0
25-3% 0.0 0.0 0.0 0.0
35-LL 9.5 0.0 0.0 16.7
L5-54 0.0 10.0 17.5 16.9
55-64 0.0 22.6 11.3 10.0
65-Th 49.3 63.3 31.4 1.7
TS5+ 60.6 53.3 59.5 oL, 7
AADR¥ 9.3 9,2 8.0 6.8

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABLE 28

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF
CONNECTIVE TISSUE (197)

Cklshoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.9 0.0 0.9 1.9
5-14 0.9 0.9 0.0 1.k
15-2L 0.6 0.6 0.6 0.7
25-34 1.5 0.8 0.0 1.6
35-4h 1.5 k.6 1.k 0.0
L5-54 1.6 8.1 1.6 3.0
55-64 5.3 7.1 5.0 3.6
65-Th 10.6 14.3 10.6 6.0
5+ 22,1 15.0 6.9 17.3
AATR¥ 2.8 3.9 1.9 2.
Non-White Male Von-White Female
Age 1956-50 1961-65 1956-60 1961-65
S 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.0 7.9
3544 9.5 0.0 0.0 0.0
45-54 0.0 0.0 8.7 0.0
55-6l 12.1 0.0 0.0 0.0
65-Th 0.0 i5.8 0.0 0.0
75+ 0.0 0.0 29.7 0.0
AADR¥ 2.2 1.0 2.0 0.9

% AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABLE 29

AGE-SEX-RACE SPECIFIC DEATH RATES FOR CANCER OF
UNSPECIFIED SITES (198-199)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female

Age 1956-60 1961-65 1956-60 1961-65

<5 1.8 1.8 1.9 0.0

5-14 0.4 1.4 1.0 2.4
15-2% 1.9 2.6 1.3 0.0
25-3%4 3.0 5.0 5.9 3.3
35-4L 7.6 14.0 10.9 14.9
45-54 33.6 35.6 7.5 39.6
55-64 110.6 100.6 } 92.2 96.1
65-Th 163.5 183.3 180.2 162.8
T5+ 460.5 358.5 1.1 368.6
AADR¥* 13.0 11.2 50.5 39.9

Non-White Male Non-White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0

5-14 0.0 0.0 3.9 0.0
15-2 6.1 0.0 6.3 0.0
25-3% 0.0 0.0 Tb 0.0
35-4k4 9.5 30.5 24,0 75.5
45-54 39.9 0.0 70.2 0.0
55-6L 109. 169.9 136.1 150.8
65-Th 263.3 126.6 251.8 206.6
5+ LoL,2 213.3 417.0 396.0
AADR¥* 19.0 3.3 57.L 50.8

% AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABIE 30

AGE-SEX-RACE SPECIFIC DEATH RATES FOR LYMPHOSARCOMA AND
RETICULOSARCOMA (200)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 3.7 3.7 1.9 0.0
5-14 4,9 3.3 2.5 1.4
15-24 5.8 7.2 1.3 k.9
25-34 L.6 6.7 LL 3.3
35-4k 11.4 12.4 C 2.1 L4
4554 21.0 17.8 16.1 17.5
55-6L 17.2 - 13,7 19.0 5.3
65-Th 77.9 105.9 58.7 61.5
To+ 97.1 92.7 87.5 67.5
AADR¥ 19.4 20.6 12.2 1L.5
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-1k4 0.0 3.5 0.0 0.0
15-24 0.0 0.0 18.9 0.0
25-34 9.2 19.7 15.3 0.0
35-L4 19.1 10.1 8.0 8.3
L5-54 19.9 0.0 17.5 0.0
55-6L 36.4 22.6 15.3 10.0
65-Th 19.3 79.1 15.7 k.7
75+ 60.6 80.0 29,7 oL, 7
AADR¥ 1Lk 1.3 13.8 3.7

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population. '
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Figure 33. Lymphosarcoma and Reticulosarcoma (200), White Males.
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TABIE 31

AGE-SEX-RACE SPECIFIC DEATH RATES FOR HODGKINS DISEASE (201)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.9 0.0 0.0 0.0

5-1%4 0.9 0.k 1.5 0.0

15-24 5.2 3.3 0.0 6.3

25-34 10.0 9.2 3.7 L

35-Lk 13.6 9.3 6.5 5.2
L5-5L 14.3 11.3 L.0 5.3

55-6l4 25.7 24,3 11.0 10.1

65-Tk 35.1 3.3 18.5 13.2

75+ 27.7 37.6 27.6 17.3
AADR¥ 11.2 9.9 5.2 5.0

Non-White Male Non-White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0

5-1L 0.0 0.0 0.0 0.0

15-2k 0.0 6.k 0.0 0.0

25-3% 9.2 0.0 7.6 0.0

35-L4 9.5 10.1 0.0 0.0

L5-5L 9.9 10.0 8.7 0.0

55-6k 36.4 22.6 11.3 20.1

65-T4 16.4 15.8 0.0 29.5

T5+ 0.0 26.6 0.0 oL.7
AATR¥ 7.8 Tk 2.9 L.6

¥ AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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state for the white males (Fig. 35 ). The white female geographic distri-
bution of mortality favors the northeastern counties and north central
area of the state (Fig. 36). As for mycosis fungoides and others of lym-
phatic system (ISC 202, 205), very few Oklshomans die from this disease.
The rates have stablized for all groups except for the nonwhite males
were an increase is apparent (Teble 33). The white male geographic dis-
tribution of high counties favors the northwestern and central areas of
the state (Fig. 37), while the white females show a southwestern and
southeastern pattern (Fig. 38).

Age-adjusted mortality for Multiple Myeloma (ISC 203) for all
groups shows an increasing trend over the two five year periods. Non-
white mortality is slightly higher than white mortality (Table 33). The

disease seems to be more prevalent in the western counties of the state

— -

for the white males (Fig. 39) while a random distribution is indicated
for the white females (Fig. 40).

Deaths from leukemia and aleukemia have shown a stable trend for
the white population wifch an increase for the nonwhite males, and a de-
crease for the nonwhite females. Males in genmeral have experienced a much
higher adjusted rate than have females (Table 3%4). The geographic dis-
tribution of white male mortality shows a four-county high rate area in
the Northeast and another four-county area in the West central. OCther-
wise high counties show no definite pattern of clustering (Fig. 41).

The white female geographic distribution of high counties favors the
southeastern to south central counties of the state. Other high counties
are indicated for the northeastern and northwestern portions of the state

(Fig. 42).
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TABLE 32

AGE-SEX-RACE SPECTFIC DEATH RATES FOR OTHERS LYMPHOMA (202, 205)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female

Age 1956-60 1961-65 1956-60 1961-65

<5 4.6 0.0 0.9 0.9

5-14 0.k 0.k 0.0 0.0
15-2L 0.0 0.0 0.6 0.7
25-34 0.7 0.0 0.0 0.0
35-4h 3.0 0.0 0.7 1.k
L5-5% 2.5 R 1.6 3.0
55-6h 7.5 8.1 6.0 6.4
65-Th 6.1 15.7 5.3 8.4
T5+ 8.3 17.5 11.5 11.5
AADR¥* 2.6 2.8 1.7 2.2

Non-White Male Non-White Female

Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0

5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 6.3 0.0
25-34 0.0 0.0 0.0 0.0
35-Lk 0.0 0.0 0.0 0.0
L5-5L 9.9 0.0 0.0 0.0
55-64 0.0 22.6 11.3 20.1
65-Th 16.%L 15.8 0.0 4.7
T5+ 0.0 26.6 29.7 0.0
AADR¥ 2.2 L.0 3.0 2.7

¥ AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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115
TABLE 33

AGE-SEX-RACE SPECIFIC DEATH RATES FOR MULTIPLE MYELOMA (203)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-24 0.0 0.0 0.0 0.0
25-34 0.0 0.0 0.6 0.7
35-4L 0.7 3.9 2.9 1.4
455l 6.7 17.8 3.2 6.1
55-6L 32.2 31.5 19.0 17.5
65-Th 30.5 42,9 29.3 31.3
75+ 38.8 50.1 29.9 Lo
AADR¥ 7.1 10.1 5.5 6.0
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 0.0 0.0 0.0 0.0
5-14 0.0 0.0 0.0 0.0
15-2k 0.0 0.0 0.0 0.0
25-34% 0.0 0.0 0.0 0.0
35-LL 0.0 0.0 0.0 8.3
L5-5L 0.0 20.0 17.5 0.0
55-6L 60.7 56.6 11.3 Lo.2
65-Th 19.3 31.6 62.9 103.3
5+ 30.3 80.0 29.7 9.5
AATR¥ 9.8 12.L 8.1 13.1

¥ AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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TABLE 34

AGE-SEX-RACE SPECIFIC DEATH RATES FOR LEUKEMIA AND ALFUKEMTA (20k)

Oklahoma: 1956-60, 1961-65
Rates Per 100,000 Population
White Male White Female
Age - 1956-60 1961-65 1956-60 1961-65
<5 36.1 29.9 29.7 17.4
5-14 7.4 19.8 12.4 9.8
15-24 8. 9.9 10.1 T.7
25-34 14.6 5,8 5.9 7.4
35-4L 20.5 15.6 12.L 12.7
11-5'51" 3109 ll‘503 26-5 1705
55-64 76.2 86.3 69,1 63.8
65-T4 230.7 18L.7 106.8 107.3
75+ 316.2 431.1 163.6 218.1
AADR¥ 19.6 50.9 314 29.9
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 26.4 12.0 6.6 0.0
5-14 19.6 17.7 7.9 10.7
15-2L 0.0 12.8 25.2 0.0
25-34 18.5 9.8 7.6 7.9
35-4k4 28,7 30.5 32.0 0.0
L5-54 19.9 20.0 13,9 16.9
55-64 60.7 90.6 34.0 30.1
65-T4 98.7 12,k 62.9 88.5
75+ 151.5 293.3 89.3 123.7
AADR¥ 32.0 11.9 26.3 17.9

% AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.
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Deaths for Oklahomans from benign neoplasm (ISC 210-239) occur
among all age groups (Tsble 35) as does leukemia (Tsble 34), cancer of
the kidney, nervous system, brain, bone, connective tissue and others of
the Haematopoetic system. No significant changes have occurred over the
two five year periods except for a decline in sge-adjusted death rates

among the nomwhite Oklahoma females (Table 35).
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TABLE 35

AGE-SEX-RACE SPECIFTC DEATH RATES FOR BENIGN NEOPIASM (210-239)

Oklshoma: 1956-60, 1961-65
Rates Per 100,000 Population

White Male White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 5.5 1.6 4.8 1.9
5-1% 2.9 3.7 2.5 2.4
15-2k 2.6 3.9 3.3 3.5
25-3% 3.0 0.8 L.L 8.2
35 4k 5.3 3.1 12.4 8.9
L5-5h 20.1 13.7 12.8 12.9
55-6l 2k, 7 3L.5 32.0 22.1
65-74 19.8 30.0 25.3 19.2
o+ 4.3 67.6 73.7 17.2
AADR¥ 10.0 1.1 12.2 10.8°
Non-White Male Non-White Female
Age 1956-60 1961-65 1956-60 1961-65
<5 13.2 0.0 6.6 0.0
5-14 3.9 3.5 3.9 3.5
15-2k 12.8 6.4 12.6 6.1
25-34 0.0 9.8 53.8 7.9
35-1 0.0 10.1 56.0 0.0
L5-5k 0.0 10.0 52.7 33.8°
55-6l 2L.3 22.6 56.7 30.1
65-Th 32.9 0.0 7.2 59.0
5+ 60.6 26.6 59.5 2h.7
AADR* 10.5 8.2 33.2 13.9

* AGE ADJUSTED DEATH RATE Based on the 1960 State White Males as the
Standard Population.



CHAPTER IV
RESULTS II. ENVIRONMENTAL AND OTHER VARIABLES

Once geographic differences in cancer mortality have been des-
cribed it is necessary to report on those factors in the humen environ-
ment and or the habits of the people of Oklahoma that tend to vary from
one region to another such as climate, geology, occupation, socioeconomic
conditions, background radiation, diet, culture, personal habits and
genetic constitution.

Not all of the above varisbles are available to us; however, we
shall report on the data that are available. It is logical then to des-
cribe the patterns of mortality according to the different areas so that
we may be gble to provide some clues concerning the complex etiology of
cancer.

Cigarette sales in Oklahoma have continued to increase from
93.5 packs per capita in 1950 to peak sales of 118.9 in 1961 and de-
clined to 115.9 in 1966. The data show that Oklahomans buy fewer cig-
arettes than the national average (Table 36). The geographic distribu-
tion of cigarette sales by districts in Oklahoma shows the distriet in-
cluding Tulsa and Creek counties to have the highest average anmual tax-
paid per capita sales, followed by the Oklahoma and 'Canadian county dis-
trict. The next four districts with substantially high sales are located

in the southern districts extending from areas in the West to the eastern

123
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TABLE 36

TAX-PATD PER CAPITA SALES OF CIGARETTES (IN NUMBER OF PACKS)

All Taxing States, Nation

Year Oklahoma Median® Average
1950 93.5 106.8 119.5
1951 89.3 111.7 121.7
1952 93.0 112.4 125.1
1953 97.2 1141 126.8
195k 96.2 109.5 119.0
1955 : ok.b 105.k4 116.1
195 97.0 104.5 117.3
1957 96.7 105.1 119.9
1958 99.5 105k 121.9
1959 106.8 113.7 . 127.2
1960 112.9 113.6 132.3
1961 118.9 120.3 133.2
1962 112.k 119.9 133.4
1963 113.k 120.8 135.4
196% 111.5 115.7 131.3
1965 115.6 120.5 135.1
1966 115.9 120.2 133.1

%Data for Individual States are based on the total number of packages
taxed.

bFig'u:c'es prior to 1960 are based on federal dollar collection, from
1960 on figures shown are based upon "Tax-paid removals".

Population figures used are Census Bureau estimates as of July 1,
of perspective fiscal year.



125
portions of the state. It is of interest to report that the northeastern
district reported the lowest per capita sales of cigarettes in Oklahoma
for the period studied (Fig. 43).

The geologic map of Oklahoma (Fig. 44) indicates several geolo-
gical characteristics in different areas of the state. The tertiary area
includes the counties of the panha:ddle , Ellis county, and parts of Wood-
ward and Roger-Mills counties. The quaternary area is spread over many
counties of the state. The lower Cretaceous area predominates in the
southeastern border counties. The Permian areas extend over an area
covering the western two-thirds of the state excluding the tertiary and
the quaternary areas. The Pennsylvanian region is located in the eastern
third of the state except for portions of the area classed as Mississ-
ippian.

The mineral map of Oklahoma (Fig. 45) shows the northwestern
counties of the state to be located in an area underlain by salt. This
same area extends south to include all the western border counties. The
principal limestone and dolomite area covers the northeast geographic
area of the state. Also of interest is that the chat distribution point
and the only zinc lead mine areas are located in Ottawa county north of
Miami. Other zinc smelter areas are located in Washington, Kay, and
Okmulgee counties.

The fuels map of Oklahoma (Fig. 46) is of interest because it
shows the major resources and production areas. For instance, the area
of minable coal and coal mines extends from Craig, Nowata, Rogers, Tulsa,
and Wagoner counties in the Northeast to Okmulgee, Muskogee, McIntosh,

Sequoyah, ILeflore, Haskil, Iatimer, Pittsburg and Coal in the East Central.
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The map also shows Oklshoma to have twenty-one petroleum refineries lo-
cated in the central counties extending from the northern counties to the
southern counties. The same area seems to have numerous natural gasoline
plants; two carbon biack plants are in operation - one in Texas county
and another in Kay county.

Solid hydrocarbon deposits are located in the four-county area
cf Atoka, Pittsburg, Pushmataha and Ieflore, while the rock asphalt
quarry or deposits are present mainly in Pontotoc, Murray, Stephen, Car-
ter, Love, and Marshall. Uranium is reported to occur in the southwestern
counties of the state.

The elevation of Oklahoma counties favors the western areas of
the state extending from the highest elevation in the panhandle to the
lowest in the eastern counties of the state (Fig. 47).

The urban-rural distribution of Oklahoma residents by county
(Fig. 48) shows the metropolitan counties to be located in the Northeast
(Tulsa, Washington, and Muskogee counties), the North Central (Kay and
Garfield), the Central (Oklahoma, Cleveland, and Pottawatama counties),
and the South Central (Comanche and Carter counties). The rural counties
favor the western third of the state including the panhandle area.

No urban-rural adjusted mortality differences were reported for
cancer of the stomach, prostate and leukemia among the white males, can-
cer of the ovary among the white females, or cancer of the large intestine
and rectum among both males and females. Among the white females, rural
counties reported higher mortality for cancer of the stomach. The reverse
was true among the white females for cancers of the breast, cervix uteri

and leukemia (Teble 37).



131

5 oy i
A .

i
. L
; g

%/n/// r

%/////%/ /
%////// ///
////@ 1o

/

H A
By E
: s 8
it
3

._m

N

L L

. Elevation Map of Oklaho

8\ 3 3V
gl




i%/%///v%-w

%/, //ur/ //
4 L%__

n
2
0
O
1}
£
0
£
=

dh%////

/////




133

Cancers of the pancreas, lung, trachea bronchus, kidney and
bladder occurred more frequently among the metropolitan population than
among the rural population of Oklahoma (Table 37).

A high socioceconomic status is indicated for Tulsa and Oklahoma
counties and for the northern and northwestern districts of Oklahoma.
The eastern and southeastern districts are reported to have low socio-
economic status (Fig. 49).

The Kendall rank correlation coefficient for white males and
females by cancer site is between -0.00329 for cancer of thé esophagus
t0 0.20641 for cancers of the lung, trachea, vbronchus and leukemia
(Table 38).

Most of Oklahoma's éropland is located in the western counties
including the panhandle area (Fig. 50). Azinphosmethyl, Carbophenthion,
Demeton, Methyl-parathion and Parathion are among the many toxic insecti-

cides used by the Oklahoma farmers (Table 39).



MEAN AVERAGE ANNUAL AGE ADJUSTED DEATH RATES BY SEX OF

13k

TABLE 37

WHITE POPULATION AND DEGREE OF URBANIZATION FOR

OKLAHOMA COUNTIES, 1956-65

Kruskal-

Degree of Urbanization Wallis
Cancer Site Metro- | Nonmetro- Test
politan politan Rural
Chi-Square
Sex Mean Mean Mean Values
Stomach Male 12.8 13.3 12.0 5.77*
Female 6.1 T.1 7.8 6.92
Large Intestine Male 16.3 16.1 6.4 5.67
and Rectum Female 17.5 17.0 17.4 5.92
Liver Male 6.6 6.9 5.k T.78%
Femalé 5.2 6.0 5.2 10.10%*
Pancreas Male 10.2 9.7 8.7 6.35%
Female 6.2 5.5 5.3 7.60%
Inng, Trachea and Male 34,6 38.6 31.8 16, 1T%**
Bronchus Female 6.2 6.0 5.1 11.28%*
Breast Female 21.2 17.5 16.9 15.17%%*
Cervix Female 8.6 9.0 6.2 17.59%%*
Ovary Female 7.1 6.9 7.0 5.79
* Prostate Male 18.5 19.9 19.9 5.7k
Kidney Male k.o 3.7 3.1 9.08%
Pemale 2.0 1.5 1.6 8.09*
Bladder Male 6.6 4.8 k.0 15, ol
Female 2.k 2.1 2.2 6.36%
Leukemia Male 9.8 9.7 10.3 5.42

Chi-Square Values

¥¥¥p < 0.001
*p < 0.01

*p <0.05
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TABLE 38

CORREIATION BY COUNTY OF AVERAGE ANNUAL AGE ADJUSTED DEATH RATES FOR
OKTAHOMA WHITE MALES AND FEMALES (1956-1965)

Cancer Site Kendall Rank Coef. Z
Buccal Cavity 0.06833 0.879
Esophagus -0.00329 -0.0k2
Stomach ' 0.10493 1.350
Iarge Intestine & Rectum 0.16372 2.106
Liver 0.13096 1.685
Pancreas 0.08211 1.056
Iung, Bronchus & Trachea 0.20641 2.656
Kidney 0.0L460 -0.57k
Bladder 0.09154 1.178
Skin 0.01343 0.172
Eye 0.19186 2.469
Brain and Nervous Tissue 0.17080 2.198
Thyroid Gland 0.10821 1.392
Hodgkins Disease 0.07908 1.017
Lympho & Reticulo Sarcomas 0.11418 1.469
Others, Iymphoma 0.01309 0.168
Multiple Myeloma -0.06192 0.796

Leukemia 0.20641 2.656
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INSECTICIDES USED TO CONTROL INSECTS AFFECT]]\TG

CROPS IN OKTAHOMAD

Aldrin
Az:‘anhosme’chylal
Carbaryl
Carbophenothion®
Chlordane
Demeton®
Diazinon

DDT

Endrin

Heptachlor
Malathion
Methoxychlor
Methyl Parathion®
Mevinphos
Parathion®
Phorate

Toxaphene

Trichlorforn

bSuggested by the Department of Agriculture.

alKnovm to be toxic to humans.



CHAPTER V

DISCUSSION

Secular Trends

The secular trends of adjusted mortality from malignant disease
in Oklahoma for the two five year periods studied are consistent with the
trends reported for the rest of the United States (262).

In considering secular chaﬂgeé in age-adjusted mortality from
malignant disease in Oklahoma several reasons will have to be considered
as affecting these changes. The change may be due to improvement in dia-
nosis, survival experience of patients, the aging of the population,
changes in classification of the cause of death, or a true change in the
incidence of the disease (158, 159). The changes reported for any specific
site are the net results of the above factors (158).

The most probable reason for changes in secular trends are those
due to improvement in diagnosis, however, this may be very difficult to
assess (158, 159). Improvement in diagnosis may have influenced slight
changes in any specific site, the fact is that other factors are respon-
sible for dramatic changes. It is of interest to note that the practices
of classifying the cause of death on the death certificate in Oklahoma

have not changed during the ten year period studied.
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Decreases in mortality from cancer of the stomach have been
suggested to be due to previous misdiagnosis, especially of cancers of
other sites of the digestive system such as that of the pancreas and the
esophagus. The adjusted mortality for cancers of the digestive system
other than stomach have not reported any dramatic increases to account
for the large decreases from gastric cancer in Oklahoma during the two
five year periods.

Ijlienfeld suggested that improvement in diagnosis are most
marked for the aged (158 , 159). The decline in age-specific mortality
for cancer of stomach among the ﬁhite population occurred for all age
groups, but were more pronounced for the aged. It is then reasonable to
conclude that part of the decline in adjusted mortality is due to improve-
ment in diagnosis and partly due to actual decrease in the incidence of
the disease.

The nonwhite population of Oklahoma reported marked increases
fof some age groups and decreases for others. This lack of consistency
in age-specific death rates for gastric cancer among the nomwhites is
difficult to interpret and improvement in diagnosis cammot be ruled out
as the main reason for this inconsistency in secular trends.

Several epidemiologists have 'speculated that dietary habits may
account for the decrease in gastric cancer mortality. It is difficult to
assess such change within the framework of this study.

As for cancer of the lung, trachea, and bronchus, the dramatic
Increase in the disease is probably due to new factors introduced into
The human environment. The increase in mortality is reported for every

age group among the white population and for most age groups among the
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nonvhites. To say that the increase is due to improvement in diagnosis
we would have to assume gross misdiagnoses in the past on the part of
Oklahoma physicians.

The mean incubation period for cancer varies from one site to
another and is in the order of forty years for cancer of the lung (%, 158,
159). Therefore , we must look at factors introduced into the human en-
vironment shortly after the turn of the century. The report of the
Surgeon General on Smoking (258) indicate a dramatic increase in per
capita consumption of cigarettes for the United States that began since
the turn of the century. The per capita sales of cigarettes and probably
consumption in Oklahoma have increased during the last sixteen years. No
data are available previous to 1950 for Oklahoma, but since the trends in
cigarette sales since 1950 are consistent with the national trends, it
is then reasonable to assume that the increase reported for Oklahoma since
1950 has begun since the turn of the century and has influenced the rising
trends of lung cancer mortality in Oklshoma.

No data is availdble to measure the increase in air poliution
for Oklahoma, however, sbout 78 percent of the Oklahoma counties have
lost in population counts between the last two censuses. At the same time
the ten metropolitan Oklahoma counties have gained in population. The
shift in the pdpulation of Oklahoma from the rural counties to the metro-
politan counties, where the degree of air pollution is greater, may have
contributed to the rising trends in cancers of the lung, trachea, and
bronchus.

It is inferesting to note here that the Kruskal-Wallis test to
test urban-rural difference for lung cancer, is highly significant

(p < .001) for the male population and significant for the female popula-
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tion. Iung, trachea, and bronchus cancer was less prevalent in the
rural counties.

The same may be said of the slight increase in deaths from
levkemia. This increase may be partly due to improvement in diagnosis
and partly to increased exposure to ionizing radiation or sgme other en-
vironmental factor. It would have been interesting to look at back-
ground radiation data, had it been availsble, and to see in what mammer
it influences the mortality from leukemia in Oklahoma.

The reported decrease in mortality from cancer of the cervix
uteri in Oklahoma may be accounted for by the increased recognition and
treatment of precancerous lesions that prevent the eventual development
of death from this malignant disease.

It is improbable to assume that genetic factors are responsible
for changes in secular trends, since the genetic constitution of the

Oklshoma population could not have changed in such a short period of time.

Sex Differences

In the United States, mortality from cancer of the buccal cavity,
esophagus, pharynx, larynx, lung, bronchus, and trachea is higher in males
than females (158). In addition to these sites, the Oklshoma male exper-
ienced higher mortality from cancer of the stomach, pancreas, mediastinum
and thoracic cavities, kidney, bladder, skin, and brain and nervous tissue.

Cancer of the liver, small intestine, large intestine and rectum
are almost equally distributed between males and females in Oklahoma as in
other parts of the United States (158), and only cancer of the thyroid
gland occurred with excessive frequency among the Oklahoma females.

In attempting to explain these sex differences it was suggested
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by Lilienfeld that either ‘males are more predisposed to cancers, or that
males are more exposed to envirommental carcinongens (159). He also
noted that cancer sites most frequently occurring among males are those
in the upper end of the respiratory and digestive tracts which are under
heavy exposure to external factors. We should also mention that certain
human habits and occupations render the males more exposed to some car-
cinongens than the females. For instance there are more smokers among
the males than the females (258).. Most occupations where the risk of
lung cancer mortality is increased are predominantly male occupations

such as mining.

Racial Differences

The nonwhite population of Oklahoma reported marked increases
over the white population in mortality from cancer of the esophagus, and
. small intestine among the males, cancer of the stomach among both males
and females and cancer of the liver among the females.

Both whites and nonwhites reported similar adjusted mortality
from cancer of the breast, ovary, kidney, bladder, bone and lymph nodes.

The nonwhites experienced fewer deaths from cancer of the lung
trachea and bronchus, leukemia, skin and brain and nervous system.

Iarge increases for the nonwhites were noted for cancers of the
cervix uteri, uterus and others of female organs, and prostate gland,

It is difficult to interpret these age adjusted differences as
the nonwhite population of Oklshoma is not homogeneous and constitutes
two different racial groups. The negro population predominates in the
metropolitan counties and the Indian population resides mostly in the

raral counties. It is reasonable to assume that the availability of
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medical care for the two racial groups is not the same nor is it similar
to the white population. In dealing with racial groups several factors
will have to be considered here, one of which is the genetic constitution
of the populations, others are diet and personal habits, socioeconomic
and hygienic standards, sexual habits and fertility. Since the nonmwhite
susceptible population of Oklshoma is so small and is not homogeneous
and few deaths may give a very high rate, we shall refrain from making

any conclusions from these data.

Socioeconomic Distribution:

The distribution of cancer mortality by socioeconomic districts
is very difficult to interpret for Oklahoma because the adjusted death
rates were tabulated by county and not by districts. There appears to
be overlapping of high rate counties from one socioeconomic distriet to
another. There is also an interaction of sociceconomic status with ocecu-
pation and human habits such as smoking (159).

In Oklahoma, cancer of thé large intestine and rectum for both
males and females appear to be more prevalent in areas described as high
socioeconomic, The same is true for cancer of the stomach among the
Oklshoma males.

Among the white population deaths from cancer of the lung, tra-
chea and bronchus appear to be less prevalent in the high socioeconomic
areas of the state.

Breast cancer, and cancers of the prostate and ovary appear to
be more prevalent in the upper socioceconomic districts. The opposite
is true for the Oklahoma female dying from cancer of the cervix uteri.

A pattern of change with social class is indicated for cancers of the
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breast and cervix uteri and not for any other site. Differences in
adjusted mortality by social class may be influenced by differences in
living habits, fertility pattern and marital practices. Several studies
emphasized that the poor hygiene among the low socioceconomic groups might
account for the increase observed in cancer of the cervix (89, 261, 271,

283).

Geographic Differences

The industrial environment is very important to consider in
explaining geographic differences in mortality as workers are exposed
to cancer producing substances in certain occupations. The association
between excessive risk of Jung cancer and exposure radioactive ore mining,
nickel refining, chromate, asbestos, gas or tar is definitely established
(158, 159). Certainly the geologic map of Oklahoma indicate definite
variation in geology that may have some influence on the etiology of
malignant disease.

The mineral map of Oklahoma shows the northwestern counties of
the state are located in an area underlain by salt. This same area has
the highest elevation of any other area of the state and is the area
~where the croplands are most prevalent. The geographic mortality by
county for cancers of the gastrointestinal tract showé the disease to be
more prevalent in this area also. It is difficult to say whether it is
the elevation, the salty soil or the diet of the people of this area that
is diffextent from any other geographic area. Reports from Costa Ric;a,
Chile, Japan, and Switzerland, all mountainous countries, indicate a
very high mortality from gastric cancer. People of upper socioeconomic

status engaged in farming are likely to eat more protein diets. An
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association between gastric cancer and low protein intake is evident
for Japan, Chile and Switzerland (274).

The northeastern geographic area of the state is characterized
by limestone and dolomite topography. Cancer of the respiratory system
and buccal cavity is more prevalent in these areas. The only zinc lead
mine area and chat distribution points are located in this area in
Ottawa county north of Miami. Ottawa county experienced the second high-
est age adjusted death rate (50.0/100,000) for cancer of the lung, trachea
and bronchus. Other zinc smelter areas are located in Washington and
Okmulgee counties where the prevalence of respiratory malignancies is high.

The fuel map of Oklahoma shows the area of minable coal and coal
mines to extend from Craig, Nowata, Roger, and Tulsa counties in the
Northeast, all belonging to the area of highest lung cancer prevalence
to Ckmulgee, Muskogee, MeIntosh, Sequoyah, Leflore, Haskell, ILatimer,
Pittsburg, and Coal counties in the east central. Most of these counties
have experienced lung cancer mortality of the highest or second highest
quartiles.

The central area of the state extending from the northern coun-
ties to the southern most counties have located in them more than nine-
teen petroleum refineries and numerous natural gasoline plants. It is
also of interest to mention here that most of Oklahoma metropolitan and
nonmetropolitan counties are located in this belt. It is difficult to
assess the pollution of the aﬁ from these and other industries, as no
data are available, but we can say the urban enviromment contributes some-
thing to the complex etiology of some cancers. The urban-rural differen-

ces (Table 37) for cancers of the lung, trachea, and bronchus are highly
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sigaificant (p < 0.001). Also wrban-rural differences for breast, bladder,
liver, pancreas, kidney, and female leukemia and cervix are significant.
The diseases seem to increase with urbanization for all the above sites.
Whether these differences are true differences because of factors in the
human environment or due to availability of medical care and improvement
in diagnosis is difficult to say here.

The living habits are most difficult to evaluate. For instance,
the lowest per capita sales of cigarettes districts are areas highest in
mortality from cancer of the buccal cavity and respiratory system, can-
cer sites where the association between cigarette smoke and cancer has
been established. Several questions will have to be raised here. One
concerns the sales of cigarettes. Is the low sale of cigarettes in an
area an indication of low consumption or is it an artifact? Do people
in the different districts buy their cigarettes from Oklshoma or cross
over to the bordering states? Does the fact that the metropolitan coun-
ties of Tulsa and Oklahoma have the highest sales, an indicator of higher
consumption or just sales to people residing in neighboring counties? The
data on clgarette sales covers a very short period of time and may not be
in any way near the true picture of tobacco sales twenty, thirty, or forty
years ago. It is of interest to note that counties with high sales of
cigareties, excluding the Tulsa-Oklahoma City areas, are located in the
southern most counties bordering Texas. Either cross over from Texas to
Oklahoma or lack of cross over may account for the high average of sales.
The lowest per capita sales district is located in the northeast border-
ing Kansas, Missouri, and Arkansas.

Since the etiology of lung cancer is still a controversial topic
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we could only speculate about thg decline in age specific death rates
after age group 65-7h. This trend is not true for other forms of cancer.
Assuming that factors such as the habit of smoking or occupational ex-
posure to carcinogens are formed at an early age, say 18-25, and the
onset of the disease is 20-4O years later, then the decline after age
group 65-T4 can be explained. = The cohort approach to lung cancer mor-
tality does not show such a decline in age specific death rates (158).
In conelusion we can say that many factors may be‘responsible
for the excessive risk in mortality from malignant disease in any geo-
graphic area and no one factor must always be present for the disease

to occur in high frequency.



SUMMARY

Mortality from cancer (ISC 140-239) occurring to 35,148 Okla-
homa residents during 1956-1965 were analyzed. Age-sex-race specific
and adjusted death rates for 34 specific sites were tabulated for
1956-1960 and 1961-1965. An average annual age-adjusted death rate
for white males and females was plotted on county maps. Data on the
human environment and personal habits were analyzed. An attempt was
made to relate secular changes and geographic differences in cancer
nortality to factors in the human environment.

The secular trends in malignant disease for Oklahoma are con-
sistent with those reported in the rest of the United States. A definite
decline in gastric cancer, attributed partly to improvement in diagnosis,
and cancer of the cervix uteri, attributed to increased recognition and
treatment of precancerous lesions, and a dramatic increase in cancer of
the respiratory system influenced by an inereased exposure to air pollu-
tion and to increase in cigarette consumption are the most obvious among
age-adjusted mortality for Oklahoma during 1956-1965..

The geographic distribution of adjusted mortality shows cancer
of the respiratory system and buccal cavity to be more prevalent in the
northeastern counties, an area characterized by limestone and dolomite
topography where zinc, lead and coal mining predominates, cancer of the
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cervix uteri in the eastern third of the state, a very low socioeconomic
area where hygienic practices are very low, and cancer of the gastro-
intestinal tract, prostate, and breast in the northwestern counties, a
rural area of high elevation, underlain by salt, inhabited by people
of high socioceconomic status whose dietary habits and fertility pattern
may be different.

Among cancer deaths for all groups and for the white males,
lung cancer was the leading cause of death and among the white females,
cancer of the breast. As for the nonwhites, cancer of the prostate was
the leading cause of death among the males and cancer of the cervix uberi

among the females.



2.

10.

11.

BIBLIOGRAPHY

Aboul Nasr, A. L., Gazayerli, M. E., Fawzi, R. M., and Bl Sibai, I.:
Epidemiology and pathology of cancer of the bladder in Bgypt.
Act. Un. Int. Cancr. 18:528-537, 1962.

Acheson, E. D., and Doll, R.: Dietary factors in carcinoma of the
stomach - A study of 100 cases and 200 controls. Gut 5:126-
131, 196k, '

Ackerman, L. V., and Spratt, J. S., Jr.: Do adencmatons polyps be-
come cancer? Gastroenterology 4l4+:905-908, 1963.

Ackerman, L. V,, and Del Regato, J. A.: Cancer, Diagnosis, Treat-
ment and Prognosis. C. V. Mosby Co., St. Louis, 1962.

Aird, I., Bentall, H. H., and Roberts, J. A. E.: A relationship
between cancer of the stomach and the ABO blood groups. 3Brit.
Med. J. 1:799-801, 1953.

Anderson, V. E., Goodman, H. O., and Reed, S. C.: Variables Related
to Human Breast Cancer. University of Minnesota Press, Minnea-
polis, 1958.

Axtell, L. M., and Chiazz, L., Jr.: Changing relative frequency of
cancers of the colon and rectum in the United States. Cancer

19:750-754, 1966.

Badger, G. M., Cook, J. W., Hewett, C. L. Kenneway, E. L., Kenneway,
N. M., Martin, R. H., and Robinson, A. M.: Production of can-
cer by pure hydrocarbon. Proc. Soc. Biol. 129:439-467, 1940.

Berkson, J., Comfort, M. W., and Butt, H. R.: Occurence of gastric
cancer in persons with achlorhydria and with pernicious anemia.
Proc. Staff Meet. Mayo Clin. 31:583-596, 1956.

Bernier, J. L., and Clark, M. L.: Squamous cell carcinoma of the
1ip: Critical statistical and morphological analysis of 835
cases. Mil, Surgeon 109:379-405, 1951.

Billingham, R. E.: Summary of the informal discussion of gemetic

factors in the etiology of cancer. Cancer Research 25:1336-
1339, 1965.

151




12.

13.

k.

15..

16.

17.

18.

19.

20.

21.

22.

23.

2k,

25.

26,

152

Boyd, J. T., and Doll, R. A.: A study of the aetiology of carcino-
ma of the cervix uteri. Brit. J. Cancer 18:419-L43%, 196k,

Boyd, J. T., and Doll, R. A.: Gastrointestinal cancer and the use
of liquid paraffin. Brit. J. Cancer 8:231-237, 195k.

Boyd, J. T., Langman, M., and Doll, R. A.: The epidemiology of
gastrointestinal cancer with special reference to causation.
Gut 5:196-200, 196k.

Bothwell, P. W.: The epidemiology of cigarette smoking in rural
school children. Med. Officer 102:125-132, 1959.

Breslow, L., Hoaglin, L., Rasmussen, G., and Abrams, H. K.: Occupa-
tions and cigarette smoking as factors in lung cancer. Am. J.
Pub. Health 44:171-181, 1954.

Brinton, H. R., Frasier, E. S., and Kowen, A. L.: Morbidity and
mortality among chromate workers. Pub. Health Rep. 67:835-
8L7, 1952.

Bryan, R. W.: A formal discussion of: A survey of the tumor virus
problem from an epidemiologic standpoint. Cancer Research 25:
1283-1286, 1965.

Buell, P., and Dumn, J. E., Jr.: Cancer mortality among Japanese
Issei and Nisei of California. Cancer 18:656-664, 1965.

Buell, P., Dunn, J. E., Jr., and Breslow, L.: Cancer of the lung
and Los-Angeles type air pollution prospective study. Cancer
20:2139-2147, 1967.

Burch, P. R. J.: Effects of diagnostic radiation. Iancet 1:1263-
1264, 1963.

Burkett, D.: A tumor safari in East and Central Africa. Brit. J.
Cancer 16:379-386, 1962.

Burrell, R. J. W.: Oesophageal cancer in the Bantu. S. Afr. Med.
J. 3L:401, 1957.

Cade, S., and Iee, E. S.: Cancer of the tongue: A study based on
653 patients. Brit. J. Surg. bh:433-446, 1957.

Case, R. A. M., and Hosker, M. E.: Tumor of the urinary bladder as
an occupational disease in the rubber industry in England and
Wales. BI‘- Jo Prev. SOCO Medo 8:39-50’ l9sll'o

Case, R. A. M., and Iea, A. J.: Mustard Gas Poisoning, chronic
bronchitis, and lung cancer. Br. J. Prev. Soc. Med. 9:62-T2,
1955.




27.

28.

29.

30.

31.

32.

33.

3k,

3.

36.

37.

38.

153

Case, R. A. M., Hosker, M. E., MeDonald, D. B. and Pearson, J. T.:
Tumors of the urinary bladder in workmen engaged in the manu-
facture and use of certain dyestuff intermediates in the
British Chemical Industry. I. The role of aniline, benzidine,
alpha-naphthylamine, and beta naphthylamine, Br. J. Ind. Med.
11:75-104, 195k4.

Case, R. A. M. and Pearson, J. T.: Tumors of the urinary bladder
in workmen engaged in the manufacture and use of certain dye-
stuff intermediates in the British Chemical Industry. II.
Further consideration of the role of aniline and of the manu-
facture of auramine and magenta (fuchsine) as possible causa-
tive agents. Br. J. Ind. Med. 11:213-216, 195L.

Casper, J.: Incidence of uterine cancer among different ethnic
groups. Schweiz. Ztschr. Allg. Path. 18:764-T7k, 1955.

Causes of Colonic Cancer. Southern Med. J. 32:627-632, 1939.

Clemmesen, J. and Busk, T.: The age distribution of malignant
' disease in Demmark, 1942-Lk. Acta. Radiol. 30:9-16, 1948.

Clemmesen, J.: Formal discussion of the statistical approach to
the etiology of malignant neoplasm. Cancer Research 25:1380-
1384, 1965.

Clemmesen, J.: Mortality and morbidity from bladder tumors in
various countries. I. Europe. Acta Un. Int. Cancer 18:667-
668, 1962.

Clemmesen, J.: On the etiology of some human cancer. J. Nat.
Cancer Inst. 12:1-21, 1951.

Clemmesen, J., and Nielson, A.: Cancer incidence in Denmark 1943-
1953. J. Tumors of Urinary System and Prostate. Dan. Med.
Bull. 3:36, 1956.

Clemmesen, J., and Nielson, A.: The social distribution of cancer
in Coperhagen, 1943-1947. Brit. J. Cancer 5:159-171, 1951.

Cohart, E. M.: Socioeconomic distribution of cancer of the lung
in New Haven. Cancer 8:1126-1129, 1955.

Cohart, E. M., and Muller, C.: Socioeconomic distribution of can-
cer of the gastrointestinal tract in New Haven. Cancer 8:379-

388, 1955.

Cock, G. B., Watson, F. R.: The geographical locations of Missour-
iagz with multiple cancer. Missouri Medicine, 63:997-1002,
1966.



ho.

b1,

ko,

L3,

L,

L5,

L.

L7.

48.

L.

50.

51.

52,

5k,

15k

Clifford, P.: Malignant disease of nose and nasal sinuses in East
Africa. Brit. J. Surg. 48:15-24, 1960.

Clifford, P., and Beecher, J. L.: Nasopharynegeal carcinoma in
Kenya. Brit. J. Cancer. 18:25-43, 196k.

Cornfield, J., Haenszel, W., Hammon, E." C., Lilienfeld, A. M.,
Shimkin, M. B., and Wynder, E. L.: Smoking and Iung Cancer:
Recent evidence and discussion of some questions. J. Nat.
Cancer Inst. 22:173-203, 1959.

Court Brown, W. M., and Doll, R.: Ieukemia in childhood and young
adult life: Trends in mortality in relation to aetiology.
Brit. M. J. 1:981-988, 1961.

Cross, H. E., Kennel, E. E., and Iilienfeld, A. M.: Cancer of the
cervix in an Amish population. Cancer 21:102-108, 1968.

Curtis, Howard J.: Formal discussion of somatic mutations and
carcinogenesis.- Cancer Research 25:1305-1311, 1965.

Curwen, M. P., Kenneway, E. L., and Kenneway, N. W.: The incidence
of cancer of the lung and larynx in urban and rural districts.
British J. Cancer 8:181-198, 195L. '

Damon, A., and MeClung, J. P.: Previous pulmonary disease and lung
cancer. J. Chron. Dis. 20:59-6k, 1967T.

David, V. C.: Some etiologic and pathologic factors in cancer of
the large bowel. Arch. Surg. 41:257-286, 19L0.

Davies, A. M., Modan, B., Djaldetti, M., and de Vries, A.: Epidem-
iological observation on leukemia in Israel. Arch. Int. Med.
108:86-90, 1961.

Davies, D. F.: A review of the evidence on the relationship be-
tween smoking and lung cancer. J. Chron. Dis. 11:579-61L,
1960.

Dean, G.: Iung cancer among white South Africans. Brit. M. dJ.
2:852-857, 1959.

Dewaard, R., Delaine, J. W. J., and Baanders - Van Haewign, E. A.:
On the biomodal age distribution of mammary carcinoma. Brit.

J. Cancer 14:437-L48, 1960.

Doll, R.: Cancer of the lung and nose in nickel workers. Brit.

Doll, R.: Premalignant conditions of the alimentary tract. Envir-
onmental factors in the aeliology of cancer of the stomach.
Gastroenterologia 86:320-328, 1956.



PPL

56.

oT.

58.

59.

60.

61.

62.

63.

6k,

65.

66.

67.

68.

69.

155

Doll, R.: The causes of death among gas-workers with special re-
ference to cancer of the lung. Brit. J. Indust. Med. 9:180-
185, 1952.

Doll, R.: Mortality from lung cancer in asbestos workers. Brit.
J. Indust. Med. 12:81-86, 1955.

Doll, R.: Mortality from lung cancer among nonsmokers. Brit. J.
Cancer T7:303-312, 1953.

Doll, R.: Etiology of lung cancer. Advances Cancer Research
3:1-50, 1955.

Doll, R., and Hill, A. B.: A study of etiology of cancer of the
lung. Brit. Med. J. 3:12-T1-1286, 1952.

Doll, R., and Hill, A. B.: The mortality of doctors in relation
to their smoking habits. Brit. M. J. 1:1452-1455, 195k,

Doll, Richard, and Hill, Bradford, A.: Iung cancer and other -
causes of death in relation to smoking. Brit. Med. J.
pp. 1072-1081, 1956.

Dorn, H. F.: Morbidity and mortality from bladder tumors in North
and South American. Acta Un. Internat. Cancer 18:553-574,
1962.

Dorn, H. F.: Tobacco consumption and mortality from cancer and
other diseases. Pub. Health Rep. T4:581-593, 1959.

Dorn, H. F., and Cutler, S. J.: Morbidity from cancer in the
U. S. A. Public Health Monog. No. 56, Washington D. C.
Gov't. Printing Offices, 1959.

Dorn, H. F., and Cutler, S. J.: Morbidity from cancer in the U.S.
Public Health Monogr. No. 29, Public Health Service Publ. No.

290.

Dungal, N.: The special problem of stomach cancer in Iceland,
with particular reference to dietary factors. JAMA 178:789-
798, 1961.

Dunn, H. L.: Iung cancer in the twentieth century. J. Internat.
Coll. Surg. 23:326-342, 1955.

Dunn, J. E.: Formal discussion of: Multiple etiologic factors
in neoplastic development. Cancer Research 25:1352-1356, 1965.

Dunn, J. C. and Buell, P.: Association of cervical cancer with
circumeision of sexual partner. Jour. Nat. Cancer Inst.

22:749-764, 1959.



T0.

T2.

13-

Th.

[X

T6.

T

T8.

9.

80.

81.

82.

83.

8k.

156

Dumn, J. E., Jr., Linden, G., and‘ Breslow, L.: Lung cancer
mortality experience of men in certain occupations in Cali-
fornia. Am. J. Pub. Health 50:1475-1487, 1960.

Dunn, J. E., Rowan, J. C., Erikson, C. C., and Siegler, E. E.:
Uterine cancer morbidity data: Memphis and Shelby County,
Tennessee, 1950-51. Pub. Health Rep. 69:269-27hk, 1954.

Dunn, J. E., and Weir, J. M.: Cancer experience of several occu-
pational groups followed prospectively. Am. J. Pub. Health

55:1367-1375, 1965.

Bastcott, D. F.: The epidemiology of lung cancer in New Zealand.
Iancet 1:37-39, 1956.

Eckardt, Robert E.: Formal discussion of: Natural and synthetic
chemical corcinogens in the etiology of cancer. Cancer Re- -
search 25:1311-131%, 1965.

Fderer, F., Meyers, M. H., and Mantel, N.: A statistical problem
in space and time: Do leukemia cases come in clusters?
Biometrics, 20:626-636, 196k.

Edington, G. M.: Malignant disease in the Guld Coast. Brit. J.
Cancer 10:595-608, 1956.

Editorial: Aetiology of stomach cancer. Brit. Med. J. 1:537-538,
1962.

Finnish Cancer Register, Cancer incidence in Finland, 1957,
Helenski, 1957.

Fisher, R. A.: Statistical Methods for Research Workers. Oliver
and Boyd, Edinburgh.

Fisher, R. A.: Iung cancer and cigarettes? Nature. 182:108,

1958.

Fitzgerald, P. H., Adams, A., and Guany, F. W.: Chromosome studies
in6zdult acute leukemia. J. Nat. Cancer Inst. 32:395-416,
1964.

Folly, J. H., Borger, W., and Yamawaki, T.: Incidence of leukem-
ia in survivors of atomic bomb in Hiroshima and Nagasaki,
Japan. Am‘ Jo Med.n 13:311'321, 1952.

Fouldr, L.: Multipie etiologic factors in neoplastic development.
Cancer Research 25:1339-1348, 1965.

Fraumeni, J. F., Jr.: Sex ratio of children born of leukemia
mothers. Pediatries 33:587-589, 196k4.



85.

86.

87.

88.

890

90.

91.

92.

93.

ok.

9.

96.

97.

157

Fraumeni, J. P., Jr., Ederer, F., and Handy, V. H.: Temporal -
spatial distribution of childhood leukemia in New York state.
Cancer 19:996-1000, 1966.

Friberg, L.: Smoking habits of monozygotic and dizygotic twins.

Froedi, R. C., and Mason, J. K.: Malignant disease of Aden Arabs.
Cancer 18:1175-1179, 1965.

Gagmori, F.: Contribution to study of etiology and prevention of
cancer of cervix of uterus. Am. J. Obst. and Gynec. 6:516-
522, 1950.

Great Britian Registrar General, Decennial Supplement, England and
Wales, 1931, Part ITI A. Occupational mortality. Iondon,
His Majesty's Stationary Office, 1938.

Griswold, M. H., Wilder, C. S., Cutler, S. J., and Pollack, E. S.:
Cancer in Connecticut 1935-1951, Hartford, Comnecticut, State
Department of Health, 1955.

Gilliam, A. G.: Fertility and cancer of the breast and of the
uterine cervix. Comparison between rates of pregnancy in
women with cancer at these and other sites. J. Nat. Cancer
Inst. 12:287-304, 1951.

Gilliam, A. G., and Walter, W. A.: Trends of mortality from leu-
kemia in United States, 1921-1955. Pub. Health Rep. T3:773-
78k, 1958.

Goldenberg, Gerald J., and Zarowski, V. S.: Ieukemia in Manitoba:
Case "clustering", socioeconomic factors and seasonal inci-

dence. Cancer 20:2200-2211, 1967.

Goodhart, C. B.: Cancer proneness and lung cancer. Practitioner

182:578-58k, 1959.

Graham, S., Leven, M. R., and Lilienfeld, A. M.: The socioeconomic
distribution of cancer of various sites in Buffalo, N. Y.
1948-1952. Cancer 13:180-191, 1960.

Gover, M.: Cancer mortality in the United States. IIL. Geographic
variation in recorded cancer mortality for detailed sites, for
an average of the years 1930-32. Pub. Health Bull. Washing-
ton No. 257, 1940,

Haenszel, W.: Variation in incidence of and mortality from stomach
cancer with particular reference to the United States. J. Nat.
Cancer Inst. 21:213-262, 1958.



158

98. Haenszel, W.: Cancer mortality among the foreign-born in the
United States. J. Nat. Cancer Imst.

99. Haenszel, W., and Dawson, E. A.: A note on mortality from cancer
of the colon and rectum in the United States. Cancer 18:265- -

272, 1965.

100. Haenszel, W., and Hillhouse, M.: Uterine cancer morbidity in New
York City and its relation to the pattern of regional varia-
tion within the United States. J. Nat. Cancer Inst. 22:1157-
1181, 1959.

101. Haenszel, W., Loveland, D. B., and Sirkew, M. G.: Iung cancer
mortality as related to residence and smoking histories in
vhite males. J. Nat. Cancer Inst. 28:947-1001, 1962.

102. Haenszel, W., Marcus, S. C., and Zimeser, E. G.: Cancer morbidity
in urban and rural Iowa. Pub. Health Monogr. No. 37, Washing-
ton, D. C., U. S. Gov't. Print. Office, 1956.

103. Haenszel, W. and Skimkin, M. B.: Smoking patterns and epidemiology
of lung cancer in the U. S.: Are they compatible? J. Nat.
Cancer Inst. 16:1417-1441, 1956.

10k, Haenszel, W., Skimkin, M., and Mantel, N.: A retrospective study
of lung cancer in women. Jour. Nat. Cancer Inst. 21:825-842,

1958.

105. Haenszel, W., Skimkin, M. B., and Miller, H. P.: Tobacco smoking
patterns in the U. S. Public Health Monog. No. 45, Public
Health Service, Pub. No. 426, Washington, D. C., U. S. Gov't.
Print. Office, 1956, 111 p.

106. Haenszel, W., and Taeuher, K. E.: Iaung cancer mortality as related
to residence and smoking histories in white females. J. Nat.
Cancer Inst. 32:803-838, 196k.

107. Hammond, E. C., and Horn, D.: The relationship between human smoking
habits and death rates. J.A.M.A. 155:1316-1328, 195k.

108. Heath, C. W.: Differences between smokers and nonsmokers. A.M.A.
Arch, Int. Med. 101:377-388, 1955.

109. Heath, C. W., Jr., and Hasterlik, R. J.: Leukemia among children
in suburban commmnity. Am. J. Med. 34:796-812, 1963.

110. Heath, C. W., Jr., Manning, J. D., and Zelkowity, L.: Case clusters
in the occurrence of leukemia and congenital malformation.
Iancet. 2:136-137, 196k.



112.

3.

11k,

115.

116.

117.

18.

119.

120.

1el.

122.

123.

12k,

125.

159

Heckel, G. P.: Carcinoma of the cervix in the first year of life.
Pediatries 5:924-29, 1950.

Hempelmann, L. H.: Epidemiological studies of leukemia in persons
exposed to ionizing radiation. Cancer Research 20:18-27,
1960.

Henshaw, P. S., and Hawkins, J. W.: Incidence of leukemia in phy-
sicians. J. Nat. Cancer Inst. 4:339-346, 19kk.

Hernandez, K., and Tokuhata, G.: Epidemiologic study of childhood
leukemia in Memphis and Shelby County, 1939-1962. Pub. Health
Rep. 81:598-606, 1966.

Heston, Walter E.: Genetic factors in the etiology of cancer.
Cancer Research 25:1320-1327, 1965.

Hewitt, D.: Some features of leukemia mortality. Brit. J. Prev.
Soc. Med. 9:81-88, 1955.

Heyssel, R. et al.: Ieukemia in Hiroshima atomic bomb survivors.
Blood 15:313-331, 1960.

Higginson, J.: The geographical pathology of primary liver cancer.
Cancer Research 23:162L4-1633, 1963.

Higginson, J., and Oettle, G.: Gastrointestinal cancer in Africa,
South of Sahara. Acta Un. Internat. Contra. Cancrum. 17:333-
338, 1961.

Higginson, J., and Oettle, G.: Cancer of the bladder in South
African Bantu. Acta. Un. Int. Cancer 18:579-58k4, 1962.

Hill, A. B.: Principles of Medical Statistics. Oxford University
Press, New York, 1961.

Hockman, A., Patzkonski, E., and Schrpiber, H.: Incidence of car-
cinoma of the cervix in Jewish women in Israel. Brit. J.
Cancer 9:358-36k, 1955.

Hoffmen, C. F., and Gilliam, A. G.: Iung cancer mortality. Pub.
Health Rep. 69:1033-1042, 1954,

Horn, D., Courts, F. A., Taylor, R. M., and Solomon, E. S.: Cig-
arette smoking among high school students. Amer. J. Pub.
Health 149:1497-1511, 1959.

Hueper, W. C.: ZEnvironmental cancer: A review. Cancer Research

12:691-697, 1952.



160

126. Hueper, W. C.: Environmental carcinogenesis and cancers. Cancer
Research 21:842-857, 1961.

127. Hueper, W. C.: Environmental and industrial cancer of the urinary
bladder in the U.S.A. Acta Un. Int. Cancr. 18:585-596, 1962.

128. Hueper, W. C.: A quest into the environmental causes of cancer
of the lung. Pub. Health Monogr. No. 36, Pub. Health Ser.
Publ. No. 452, Washington, D. C., U. S. Gov't. Print. Office,
1956.

129. Inheritance of cancer of the stomach and large intestine in man.
J. Nat. Cancer Inst. 24:551-571, 1960.

130. International Classification of Diseases. Vol. 1, (1955 Revision),
World Health Organization, 1957.

131. Jacobson, O.: Heredity in breast cancer: A genetic and clinical
study of two hundred probands. Iondon: H. K. Iewis, 19L6.

132. Jones, C. G., Macdonald, I., and Breslow, L.: Study of epidemio-
logic factors in carcinoma of the uterine cervix. Am. J.
Obst. and Gynee, Th:1-10, 1958.

133. Daiser, R. F., and Gilliam, A.: Some epidemiological aspects of
cervical cancer. Pub. Health Rep. 73:359-367, 1958.

13k, Kallner, G.: Cancer mortality in Israel, 1950-1957, Spec. Ser.
Cent. Bureau Statisties, Israel, No. 107, 1961.

135. Kaplan, S. D., and Acheson, R. M.: A single etiological hypothesis
for breast cancer. Jour. of Chronic Disease 19:1221-1230,
1966.

136. Keller, A. Z.: The epidemiology of 1ip, oral, and pharyngeal can-
cers, and the association with selected systematic diseases.
Amer. Journ. Pub. Health 53:1214-1227, 1963.

137. Kemneway, E. L., and Kennaway, N. M.: Studies of the incidence
of cancer of the lwng and larynx. Brit. J. Cancer 5:153-
157, 1951.

138. Kemneway, E. L.: Racial and social incidence of cancer of the
uterus. Brit. J. Cancer 2:177-212, 1948.

139. Khanolkar, V. R.: Cancer in India. Acta Un. Internat. Contre
Cancrum, T7:881-890, 1950.

140. Khanolkar, V. R.: Oral carcer in Bombay, India. A review of
1,000 consecutive cases. Cancer Research 4:313-319, 9Lk,




1k,

ko,

143.

1hk,

145.

146.

147,

148.

149,

150.

151.

152.

153.

15k,

155.

161

King, H., and Barlar, J. C. III.: Epidemiology of urinary bladder
cancer. A review of selected literature. Journal of Chronic
Diseases 19:735-T73, 1966.

King, H., Dieamond, E., and Lilienfeld, A. M.: Some epidemiological
aspect of cancer of the prostate. J. Chronic Diseases 16:117-
153, 1963.

Korteweg, R.: The age curve in lung cancer. 3Brit. J. Cancer 5:21-
27, 1951.

Kotin, P.: Summary of the informal discussion of physical-chemical
factors. Cancer Research 25:1317-1319, 1965.

Kotin, P.: The role of atmospheric pollution in the pathogenesis
of pulmonary cancer: A Review, Cancer Research 16:375-393,

1956.

Lancaster, H. O.: The mortality in Australian from cancer peculiar
to the male. Med. J. Aust. 2:41-4L, 1952,

Iancet Ieading Article. Smoke and nasopharyngeal cancer. ILancet
2:833-834, 1965.

lange, R. D., Maloney, W. C., and Yamawaki, T.: Ieukemia in Atomic
bomb survivors. I. General observations. Blood 9:574-585,
1954,

Iengmuir, A. D.: Formal discussion of: epidemiology of cancer:
Spatial-temporal aggregation. Cancer Research 25:1384-1387,
1965.

Lauriault, C. D., and Jim, T. S. R.: Geographic distribution of
leukemia in Hawaii. Cancer 20:541-54k, 1967.

Iee, J. A. H.: Acute myeloid leukemia in adolescents. Brit. Med.
Jo 1:988'992’ 19610

Iegan, C. D.: The aetiological significance of geographic varia-
tions in cancer mortality. Brit. Med. J. 2:700-702, 1952.

Lemon, F. R., Walder, E. J., and Wood, R. W.: Cancer of the lung
and mouth in Seventh-Day Adventists. Cancer 17:486-497, 196k,

Lennette, E. H.: Formal discussion of: A survey of the tumor virus
problem from an epidemiologic standpoint. Cancer Research 25:
1286-2189, 1965.

Ievin, M. L., Haenszel, W., Carroll, B. E., Gerhardt, P., Handy,
V. H., and Ingraham, H. S. C.: Cancer incidence in urban and
rural areas of New York State. J. Nat. Cancer Inst. 23:1243-
1257, 1960.



156.

157.

158.

159.

160.

161.

162.

163.

16k,

165.

166.

167.

168.

169.

170.

162

Ievin, M. L. Kress, L. C., and Goldstein, H.: Syphilis and cancer:
reported syphilis prevalence among T,T6l cancer patients.
New York State, J. Med. 42:1737-17hk, 1942,

Iewis, E. B.: Ieukemia, multiple myeloma, and aplastic anemia in
American radiologists. Science 142:1492-1494, 1963.

Iilienfeld, A. M.: Cancer, Preventive Medicine and Public Health.
Maxey-Rosenau, Sartwell, Appleton Century Crafts, N. Y., 1965.

Lilienfeld, A. M., and Gifford, A. J.: Chronic Diseases and Public
Health. The Johns Hopkins Press. Baltimore, 1965.

Iilienfeld, A. M.,: Emotional and other selected characteristics
of cigarette smokers and nonsmokers as related to epidemiolog-
ical studies of lung cancer and other diseases. J. Nat. Cancer
Inst. 22:259-282, 1959.

Lilienfeld, A. M.: Formal discussion of: genetic factors in the
etiology of cancer: An epidemiologic view. Cancer Research

25:1330-1336, 1965.

Lilienfeld, A. M.: The epidemiology of breast cancer. Cancer
Research 23:1503-1513, 1963.

Lilienfeld, A. M.: Relationship of cancer of the female breast to
artificial menopause and marital. Cancer 9:927-93Lk, 1956.

Lilienfeld, A. M.: The relationship of bladder cancer to smoking.
Am. J. Pub. Health 54:1864-1875, 196k,

Lilienfeld, A. M., and Ievin, M. L., and Moore, G. E.: The assoc-
iation of smoking with cancer of the urinary bladder in humans.
Am. Med. Assoc. Arch. Int. Med. 98:129-135, 1956.

Lilienfeld, A. M., Levin, M., and Moore G. E.: The association of
smoking with cancer of the urinary bladder in humans. Am. Med.
Assoc. Arch. Int. Med. 98:129-135, 1956.

Lindell, A.: Carcinoma of the uterine cervix, incidence and in-
fluence of age: A statistical study. Acta Radiol., Supp. 92,
Stockholm, 1952. '

Little, C. C.: Some phases of the problem of smoking and lung can-
cer. New Eng. J. Med. 26L:1241-12L5, 1961.

Logan, W. P. D.: Marriage and child bearing in relation to cancer
of the breast and uterus. Iancet 2:1199-1202, 1953.

Lombard, H. Ls: An epidemiological study in lung cancer. Cancer
18:1301-1309, 1965.




171

172.

173.

17k,

175.

176.

177.

178.

179.

180.

181.

182.

183.

18L.

163

Iombard, H. L., and Potter, E. A.: Environmental factors in the
etiology of cancer. Acta Un. Imternat. Contre le Cancer,

6:1325-1333, 1950.

Lombard, H. L., and Potter, E. A.: Epidemiological aspects of
cancer of the cervix: hereditary and environmental factors.

Cancer 3:960-968, 1950.

Lombard, H. L., and Potter, E. A.: Epidemiological aspects of can-
cer of the cervix. Cancer 3:960-968, 1950.

Lorenz, E.: Radioactivity and lung cancer: a critical review of
lung cancer in the miners of Scheeberg and Joachimsthal. J.
. Nat. Cancer Inst. 5:1-15, 19lk,

Iundin, F. E., Jr., Fraumeni, J. F., Jr., Lloyd, J. W., and Smith,
E, M.: Temporal relationships of leukemia and lymphoma death
in neighborhoods. J. Nat. Cancer Inst. 37:123-133, 1966.

Iung cancer and other causes of death in relation to smoking. Brit.
Med. Jour. 2:1071-1081, 1956.

Iynch, H. T., Larsen, A. L., Magnuson, C. W., and Krush, A. J.:
Prostate carcinoms and multiple primary malignancies. Cancer

19:1891-1897, 1966.

MacDougall, I. P. M.: The cancer risk in ulcerative colitis. Ian-
cet 2:655-658, 196k.

Macklin, M. T.: Comparison of the number of breast cancer deaths
observed in relatives of breast cancer patients, and the num-
ber expected on the basis of mortality rates. dJ. Nat. Cancer
Inst. 22:927-951, 1959.

Macklin, M. T.: Role of heredity in gastric and intestinal cancer.
Gastroenterology 29:507-51%, 1955.

Maclean, C. M.: Cancer in Africa South of the Sahara. Scot. Med.
J. 12:51-62, 1967.

MacMahon, B.: Breast cancer at menopausal ages, explanation of
observed incidence changes. Cancer 10:1037-10ML, 1957.

MacMahon, B.: Formal discussion of: A survey of the tumor virus
problem from an epidemiologic standpoint. Cancer Research

25:1289-1291, 1965.

MacMahon, B.: Prenatal x-ray exposure and childhood cancer. J.
Nat. Cancer Inst. 28:1173-1191, 1962.



185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

164

MacMahon, B.: Epidemiologic aspects of acute leukemia and Burkitts
tumor. Cancer 21:558-562, 1968.

MacMahon, B.: Epidemiologic evidence on the nature of Hodgkin's
disease. Cancer lO:thS-lOSlL, 1957.

MacMahon, B.: Geographic variation in leukemia mortality in the
United States. Pub. Health Rep. 72:39-&6, 1957.

MacMahon, B., and Feinleib, M.: Breast Cancer in relation to nursing
and menopausal history. J. Nat. Cancer Inst. 24:733-153, 1960.

MacMahon, B., and Koller, E. K.: Ethnic differences in incidence
of leukemia. Blood 12:1-10, 1957.

MacMahon, B., and Newill, V. A.: Birth characteristics of child-
ren dying of malignant neoplasm. J. Nat. Cancer Inst. 28:231-
ok, 1962,

MacMahon, B., Pugh, T. ¥., and Ipsen, J.: Fpidemiologic Method.
Little Brown and Company, Boston, 1960.

Mainwaring, D.: Epidemics of acute leukemia. Iancet 2:293-293,
1966.

Maliphent, R. G.: The inecidence of cancer of the uterine cervix.

Brit. Med. J. 4613:978-982, 1949.

March, H. C.: Ieukemia in radiologists in 20 year period. Am. dJ.
Med. Sc. 220:282-286, 1950.

March, H. C.: Ieukemia in radiologists. Radiology L3:275-278,
19ML.

Marsden, A. T. H.: The geographic pathology of cancer in Malya.
Brit. J. Cancer 12:161-176, 1958.

Marshuk, R. R.: - Summary of informal discussion on spatial-temporal
aggregation. Cancer Research 25:1387-1390, 1965.

Martin, C. E.: Marital and coital factors in cervieal cancer. Am.
J. Pub. Health 57:803-81%, 1967.

Martin, H., and Quan, S.: The racial incidence of carcinoma of
nasopharynx. Ann Orl. 60:168-177, 1951.

Massey, A. Y.: Cancer of the liver in the African native. J.
Trop. Med. Hyg. 24:216, 1921.



201.

202 .

203.

20k,

205.

206.

207.

208.

209.

210.

211'

212.

213.

21k.

215.

165

Mattick, W. L., and Marchetta, ¥, C.: Carcinoma of the naso-
pharynx. N. Y. J. Med. 54%:2943-2951, 195k.

McCullough, J. J., Rossow, G., and Miller, R.: ILeukemia deaths
in Minnesota, 1950-6k. Pub. Health Rep. 82:946-956, 1957.

Meadors, G.: Epidemiology of leukemia. Pub. Health Rep. T71:103-
108, 1956.

Meighan, S. S., and Knox, G.: Ieukemia in childhood: epidemiology
in Oregon. Cancer 18:811-81k4, 1965.

Milham, S.: ILeukemia clusters. ILancet 2:1122-1123, 1963.

Miller, J. A., and Miller, C. E.: Natural and synthetic chemical
carcinogens in the etiology of cancer. Cancer Research 25:

1292-1305, 1965.

Miller, R. W.: Down's syndrome (mongolism), other congenital mal-
formation and cancers among sibs of leukemic children. New
Eng. J. Med. 268:393-401, 1963.

Miller, R. W.: Radiation, chromosomes and viruses in the etiology
of leukemia. New Eng. J. Med. 271:30-35, 196k4.

Mills, C., and Porter, M. M.: Tobacco smoking, motor exhaust fumes,
and general air pollution in relation to lung cancer incidence.
Cancer Research 17:981-990, 1957.

Mills, C., and Porter, M. M.: Tobacco smoking habits and cancer of
mouth and respiratory system. Cancer Research 10:539-542,
1950.

Moriyama, F. M.: Deaths from selected causes by marital status,
by age and sex, United States, 1940. Vital Statistics Spec.
Rep. 24, No. 7, 1945.

Murphy, D. P., and Abbey, H.: Cancer in families, (a study of re-
latives of 200 breast cancer probands). Cambridge: Harvard
Univ. Press, 1959.

Mustacchi, P.: Some intra-city variation of leukemia incidence in
San Francisco. Cancer 18:362-368, 1965.

Mustacchi, P. and Shimkin, M.: Cancer of the bladder and infesta-
tion with schistosoma hematobium. J. Nat. Cancer Inst. 20:825-
8k2, 1958.

Nelson, N.: Formal discussion of: chemical and physical carcino-
gens. Cancer Research 25:1314-1317, 1965.



216.
a1T.

218.

| 219.

220.
e2l.
222.
223.
22k,
225.

226.
227,

228.

229.

230.

231.

166

Newill, V. A.: Distribution of cancer mortality among ethnic sub
groups of the white population of New York City, 1953-1958.
J. Nat. Cancer Inst. 26:405-417, 1961.

Passey, R. D., Waiman, M., Armstrong, E. C., and Rhodes, J.: Here-
dity in human breast cancer. Acta Un Internat. Contra Can-
crum 8:184-186, 1952,

Oliver, C. P.: Formal discussion of: cancer in man. Cancer
Research 25:1327-1330, 1965.

Parnel, R. W.: Smoking and cancer. Iancet 1:963-1963, 1951,

Patno, M. E.: Geographic study of cancer prevalence within an
urban population. Pub. Health Rep. 69:705-T15, 1954.

Paymaster, J. C.: Cancer and its distribution in India. Cancer
17:1026-103%, 196kL.

Paymaster, J. C.: Incidence and distribution of gastrointesti-
nal cancer in India. Acta Un. Int. Cancer 19:330-332, 1961.

Penrose, L. S., Mackenzie, H. J., and Karn, M. N. A.: Genetic
study of human mammary cancer. Amn. Eng. 1h:234-266, 1948.

Pereya, A. J.: The relationship of sexual activity to cervical
cancer. Obst. and Gynec. 17:154-159, 1961.

Plair, C. M., and Wilens, S. R.: Cancer and life span in smokers
and nonsmokers. Am. J. Med. 34:88-92, 1963.

Prudente, A., and Bandiera, D.: Distribution of gastrointestinal
cancer in South American. Acta. Un. Int. Cancr. 17:342-346,
1961,

Rigdon, R. H.: Consideration of the relationship of smoking to
lung cancer, with review of literature. South. Med. J.

50:524-532, 195T7.

Rigdon, R. H. and Kirchoff, H.: Cancer of the lung from 1900-1930.
Internat. Abstr. Surg. 107:105-118, 1958.

Rodenberger, B. M., Earle, R. R., Ingalls, T. H.: Cancer of the

cervix: a community approach. New Eng. Jour. Med. 274:896-
898, 1966.

Rojel, J.: The interrelation between uterine cancer and syphilis.
Acta. Path. Bt. Microbiol. Scandnav. Supp. 97:3-82, 1953.

Rotkin, I, D.: Sexual characteristics of a cervical cancer popu-
lation. Am. J. Pub. Health 57:815-829, 1967.




232.

233.

23k,

235.

236.

237.

238.

239.

2ko.

b1,

oo,

243,

2y,

167

Rowe, W. P.: Summary of the informal discussion on virus factors.
Cancer Research 25:1291, 1965.

Rowe, W. P.: A survey of the tumor virus problem from an epidem-
iologic standpoint. Cancer Research 25:1277-1283, 1965.

Salber, E. J., and MacMehon, B.: Cigarette smoking among students
related to social class and parental smoking habits. Amer.
J. Pub. Health 51:1780-1789, 1961.

Sadowsky, D. A., Gilliam, A. G., and Cornfield, J.: The statisti-
cal association between smoking and carcinoma of the Ilung. J.
Nat. Cancer Inst. 13:1237-1258, 1953.

Schottenfeld, D., and Iilienfeld, A. M.: Some epidemiological fea-
tures of breast cancer among males. J. Chronic Disease 16:71-

81, 1963.

Schuman, L. M., Choi, W. N., and Gullen, W. H.: Relationship of
central nervous system neoplasms to Toxoplasma Gondii infee-

tion. Am. J. Pub. Health 57:848-856, 1967.

Schwartz, D., Famant, R., Iellough, J., and Dehoix, P. F.: Results
of a french survey on the role of tabacco, particularly in-
halation in different cancer sites. dJ. Nat. Cancer Inst.

26:1085, 1961.

Segi, M.: Formal discussion of: epidemiology of cancer: spatial-
temporal aggregation. Cancer Research 25:1375-1380, 1965.

Segi, M., Fukushima, I., Fujisaku, S., Kurihara, M., Saito, S.,
Asano, K. and Kamai, M.: Epidemiologic study on cancer in
Japan: report of committee for epidemiologic study on cancer,
sponsored by ministry of welfare and public health. Gann 48

(suppl.): 1-63, 1957.

Segi, M., Fuzisaku, S., Kurihara, M., Narai, Y., Ito, M., and Agata,
Y.: Age adjusted death rates from malignant neoplasms for
selected sites, by sex, in 24 countries, in 1952-53, 1954-55,
and 1956-57, Sendi, Japan. Tohoka Univ. School of Medicine,
Dept. of Public Health, 1959.

Segi, M.: GCeographic and racial distribution of cancer of the
breast. Schweiz. Ztschr. Allg. Path., 18:668-685, 1955.

Segi, M., and Kurihara, M.: Cancer mortality for selected sites
in 24 countries, 1960-61. Japan, Sendai, Department of Public
Health. Topeka University, School of Medicine, 196k.

Seidman, H.: Iung cancer among Jewish, Catholics and Protestant
males in New York City. Cancer 19:185-191, 1966.



ks,

k6.

247,

k8.

2h9.

250.

251.

252.

253.

5k

255.

256.

a57.

258.

168

Shamma, A. H.: Schistosomiasis and cancer in Iraq. Am. J. Clin.
Path. 25:1283-128%, 1955.

Shedd, D. P., Von Essen, C. F., Comnelly, R. R., and Eisenberg, H.:
Cancer of the buccal mucosa, palate and gingiva in Connecticut,

1935-1959. Cancer 21:440-446, 1968.

Shedd, D. P., Von Essen, C. F., Connelly, R. R., and Eisenberg, H.:
Cancer of the floor of the mouth in Comnecticut, 1935-1959.
Cancer 21:97-101, 1968.

Shedd, D. P., Von Essen, C. F., Ferraro, R. H., Connelly, R. R.,
and Eisenberg, H.: Cancer of the tongue in Comnecticut, 1935-
1959. Cancer 21:89-95, 1968.

Shedd, D. P., Von Essen, C. F., and Eisenberg, H.: Cancer of the
nasopharynx in Connecticut, 1935-1959. Cancer 20:508—511,
1967.

Shimkin, M. P.: - Epidemiology of cancer: spatial-temporal aggre-
gation. Cancer Research 25:1363-1375, 1965.

Siegel, S.: Nonparametric Statistics For The Behavioral Science.
McGraw-Hill Book Co. Inc., New York, 1956.

Sigurjonsson, J.: Geographic variations in mortality from cancer
in Iceland with particular reference to stomach cancer. J.
Nat. Cancer Inst. 37:337-346, 1966.

Sigurjonsson, J.: Trends in mortality from cancer, with special
reference to gastric cancer in Iceland. J. Nat. Cancer Inst.

36:899-907, 1966.

Simpson, C. L., Hempelmann, L. H., and Eulla, L. M.: Neoplasia in
children treated with x-rays in infancy for thymic enlargement.
Radiology 64:840-845, 1955.

Smith, R. L.: Recorded and expected mortality among Japanese of
United States and Hawaii with special reference to cancer.
J. Nat. Cancer Inst. 17:459-473, 1956.

Smith, R. L., Salsbury, C. G., and Gilliam, A. G.: Recorded and
expected mortality among the Navajo with special reference to
cancer. J. Nat. Cancer Inst. 17:77-89, 1956

Smithers, D. W.: Family histories of 459 patients with cancer of
the breast. Brit. J. Cancer 2:163-167, 1948.

Smoking and health: Summary of the report of the advisory committee
to the surgeon general. Feb., 1964. United States Department
of Health, Fducation and Welfare, Weshington, D. C.



259.

260.

261.

262.

263.

26k

265.

266.

267.

268.

269.

270.

271.

272.

273.

169

Speert, H.: Cervical carcinoma in young glrls. Am. J. Obst. and
Gynec. 54:982-986, 19L7.

Spratt, J. S., Hoag, M. G.: Mortal diseases among Ellis Fischel
State Cancer Hospital patients: with comparison to the gener-
al population. Missouri Medicine 63:198-205, 1966.

Stamler, J., Fields, C., and Andelman, S. L.: ZEpidemiology of can-
cer of the cervix; the dimensions of the problem: mortality
and morbidity from cancer of the cervix. Am. J. Pub. Health

57:791-803, 1967.

Statistics on Cancer. Ca. A cancer journal for clinicians 1T:34-

43, 1967.

Stebbins, E. L.: Summary of informal discussion on multiple factors.
Cancer Research 25:1361-1363, 1965.

Steinberg, A. G.: Genetic of acute leukemia in children. Cancer

13:985-999, 1960.

Steiner, P. E.: Cancer - Race and Geography. Wilhams and Wilkins,
Baltimore, 195k.

Steiner, P. E.: Symposium on epidemiology of cancer of the lung,
etiological implications of the geographic distributions of
lung cancer. Acta. Clinic Internat. Contra Carcirum. 9:450-

475, 1953.

Stewart, A. and Barber, R.: Survey of childhood malignancies. Pub.
Health Rep. T7:129-138, 1962.

Stewart, A., Webb, J., and Hewitt, D.: Survey of childhood malig-
nancies. Brit. Med. J. 1:1495-1508, 1958.

Stocks, P, and Campbell, J. M.: Iung cancer deaths among nonsmokers
and pipe and cigarette smokers. Brit. Med. J. 2:923-929, 1955.

Stocks, P.: Cancer in North Wales and Liverpool region in British
Empire cancer campaign: Thirty-fifth Annual Report covering
the year 1957: Supplement to part II. London, England.
British Empire Cancer Campaign, pp. 51-66, 95-113, 1957.

Stocks, P.: Cancer of the uterine cervix and social conditions.
Brit. J. Cancer 9:487-l49k, 1951.

Stocks, P.: Epidemiology of cancer of the lung in England and
Wales. Brit. J. Cancer 6:99-111, 1952.

Stocks, P.: Recent epidemiological studies of lung cancer mortality,
cigarette smoking and air pollution, with discussion of a new
hypothesis of causation. Brit. J. Cancer 20:595-623, 1966.

Tl



27k,

275,

276.
277,

278.

279,

280.

281.

282.

283.

28l

285.

286.

287.

288.

289.

170

Strong, J. P., Baldizon, C., Salas, J.: Mortality from cancer of
the stomach in Costa Rica. Cancer 20:1173-1180, 1967.

Tan, K., and Path, D.: Cancer of thyroid in Singapore. Cancer
21:549-551, 1968.

Taylor, J. W.: Cancer in Saudi Arabia. Cancer 16:1530-1536, 1963.

Terris, M., and Oalmann, M. C.: Carcinoma of the cervix: epidem-
iologic study. J. Am. Med. Assoc. 174:1847-1851, 1960.

Terris, M., Wilson, F., Smith, H., Spring, E., and Nelson, J.: The
relationship of coitus to carcinoma of the cervix. Am. J.
Pub. Health 57:840-847, 1967.

The cancer registry of Norway: Cancer Registration in Norway,

1953-1958, Oslo, 1961.

The Registrar General; Decennial Supplement. Ingland and Wales
1951, Occupationa mortality; part IT, London, 1957.

Tokvhata, G. K., and Lilienfeld, A. M.: Familial aggregation of
lung cancer among hospital patients. Pub. Health Rep. 78:277-
283, 1963.

Tokuhata, G. K.: Smoking habits in lung cancer proband families
and comparable control families. J. Nat. Cancer Inst. 31:1153

1171, 1963.

Tokuhata, G. K.: Tobacco and cancer of the genitalia among married
women. Am. J. Pub. Health 27:830-839, 1967.

Tromp, S. W.: The geographical distribution of cancer of the stom-
ach in the Netherlands (period 1946-1952). Brit. J. Cancer
10:265-281, 1956.

Tsuchiya, K.: The relationship of occupation to cancer, especially
cancer of the lung. Cancer 18:136-1kk, 1965.

Tsuji, I.: Environmental and industrial cancer of the bladder in
Japan. Acta. Un. Int. Cancr. 18:662-666, 1962.

Tulchinsky, D., Modan, B.: ZXpidemiological aspect of cancer of the
stomach in Israel. Caucer 20:1311-1313, 1967.

Ulrich, H.: Incidence of leukemia in radiologist. New Eng. J. Med.
23h:45-16, 1946,

Unpublished tabulations prepared by the National Office of Vital
Statistics. Quoted by reference 137.




290.

291.

292.

293.

29k,

295.

296.

297.

298.

299.

300.

301.

302.

303.

30k.

305.

171

Wagoner, J. K., Archer, V. E., Iundin, F. E., Holaday, D. A., and
Iloyd, J. W.: Radiation as the cause of lung cancer among
uranium miners. New Eng. J. Med. 273:181-188, 1965.

Walshe, W. H. Quoted by Reference 140.

Walter, W. A., and Gilliam, A. G.: ILeukemia mortality: geogra-
phic districution in the United States for 1949-1951. J.
Nat. Cancer Inst. 17:475-480, 1956.

Wells, R., and Iau, K. S.: Incidence of leukemia in Singapore,
-and rarity of chronic lymphocytic leukemia in Chinese. Brit.
Med. J. 1:759-763, 1960.

West, R. 0.: ZFpidemiologic study of malignancies of the ovaries.
Cancer 19:1001-1007, 1966.

William, M. H.: Environmental and industrial bladder cancer pre-
ventative measures. Acta. Un. Int. Caner. 18:678-683, 1962.

Woolf, C. M.: A genetic study of carcinoma of the large intestine.
Am. J, Hum. Genet. 10:L42-L7, 1958.

Woolf, C. M.: An investigation of the familial aspects of carcin-
oma of the prostate. Cancer 13:739-T4k, 1960.

Woolf, C. M.: Investigation on genetic aspects of carcinoma of
stomach and breast. Univ. of Califormia Publications in Pub-
lic Health, 2:265. Berkeley, Univ. California Press, 1955.

Wynder, E. L.: Some thoughts on the epidemiology of cancer. Cancer
‘Research 21:858-861, 1961.

Wynder, E. L. and Berg, J. W.: Cancer of the lung among nonsmokers;
special reference to histological pattern. Cancer 20:1161-
1172, 1967.

Wynder, E. L., Bross, I. J., Cornfield, J., and O'Donnell, W. E.:
Iung cancer in women. New Eng. J. Med. 255:1111-1221, 1956.

Wynder, E. L., and Bross, I. J.: A study of etiological factors
in cancer of the esophagus. Cancer 14:389-413, 1961.

Wynder, E. L., Bross, I. J., and Day, E.: A study of environmental
factors in cancer of the larynx. Cancer 9:86-110, 1956.

Wynder, E. L., Bross, Z. J., and Feldman, R.: A study of etiolog-
ical factors in cancer of the mouth. Cancer 10:1300-1323, 1957.

Wynder, E. L., Bross, I. J., and Hirayama, T.: A study of the epi-
demiology of cancer of the breast. Cancer 13:559-601, 1960.



172

306. Wynder, E. L., Cornfield, G., Schroff, P. D., Doraiswami, K. R.:
Study of environmental factors in carcinoma of cervix. Am.
J. Obst. and Gynec. 68:1016-1052, 195k4. »

307. Wynder, E. L., Escher, G., and Mantel, N.: An epidemiological in-
vestigation of cancer of the endometrium. Cancer 19:489-520,

1966.

308. Wynder, E. L., and Graham, E. A.: Tobacco smoking as a possible
etiological factors in Bronchiogenic carcinoma. Jour. Am.

Med. Assoc. 143:329-338, 1950.

309. Wynder, E. L., Graham, S., and Eisenberg, H.: Conference on the
etiology of cancer of the G. I. tract. Cancer 19:1561-1566,
1966.

310. Wynder, E. L., Hyams, L., and Shigemaster, T.: Correlations of
international cancer death rates. Cancer 20:113-126, 1967.

311. Wynder, E. L., Kmet, J., Dungal, N., and Segi, M.: An epidemio-
logical investigation of gastric cancer. Cancer 16:1461-1496,

1963.

312. Wynder, E. L., Iemon, F. R., and Bross, I. J.: Cancer and coronary
artery disease among Seventh-Day Adventists. Cancer 12:1016-

1028, 1959.

313. Wynder, E. L., and Mantel, N.: Some epidemiological features of
lung cancer among Jewish males. Cancer 19:191-195, 1966.

31k, Wynder, E. L., Onderdonk, J., and Mantel, N.: An epidemiological
investigation of cancer of the bladder. Cancer 16:1388-1407,
1963.

315. Wynder, E. L., and Shigemaster, T.: Environmental factors of can-
cer of the colon and rectum. Cancer 20:1520-1561, 1967.

316. Young, M., and Russell, W. T.: An investigation into the statis-
tics of cancer in trades and professions. Spec. Rep. Sec.
Med. Res. Coun. No. 99, London, 1926.



