
Occupational Factors in Lung Cancer

-A Preliminary Report-

By LESTER BRESLOW, M.D.

ONE OF THE MOST striking disease phe-
nomena of the past two decades is the

sharp increase in deaths due to lung cancer.
The age-adjusted mortality rate for lung can-
cer in the United States climbed from 2.7 per
100,000 population in 1930 to 11.0 in 1948, a
more than fourfold increase.
This higher rate is not a mere statistical arti-

fact due to improved recognition of the disease.
The lung cancer rate has increased two and a
half times more rapidly among men than among
women. It is highly unlikely that diagnostic
improvements have been applied two and a half
times more completely to men than to women.
Furthermore, the increasing proportion of lung
cancer found as a cause of death among autop-
sies in hospitals also attests to a real increase
in this disease (1).
Lung cancer has become largely a disease of

men. The age-adjusted mortality rate among
males in the United States in 1948 was 17.5 per
100,000 population, nearly four times as high
as the female rate of 4.6. Among males aged
45 to 64 years, lung cancer caused 3.1 percent
of all deaths that year (2). If present trends
continue, it will soon exceed tuberculosis as a
cause of death among males in the United
States.

Dr. Breslow is chief of the bureau of chronic
diseases, California State Department of Pub-
lic Health.. He recently served as director of
study for the President's Commission on the
Health Needs of the Nation.

It is reasonable to assume that some change
or changes in the environment account for this
phenomenon. In such a hypothesis it is nec-
essary to take into account the fact that our
Inowledge of carcinogenesis in man indicates a
long latent period. Hence, an increase in the
lulng cancer mortality rate during 1930-48 may
reflect environmental changes during the period
1900-40.
Evidence has already been accumulated which

indicates an association between lung cancer
and excessive cigarette smoking (3-6). Certain
occupations, especially those involving exposure
to chromate ore (7) and radioactive minerals
(8), have also been implicated in the causation
of lung cancer. However, the number of per-
sons with such occupational exposures in the
United States is relatively small.

Collection of Data

In an effort to get further data on the etiology
of lung cancer, the California State Depart-
ment of Public Health has investigated the oc-
cupational and smoking history of a group of
lung cancer patients and of a control group.
The first group was composed of persons with

histopathologically proven lung cancer in nine
California hospitals. For every cancer patient,
a patient of the same age, sex, and race admitted
to the same hospital at about the same time for
anly condition other than chest disease or cancer
was admitted to the control group. Thus, the
lung cancer series and the control series were
equated as to age, sex, and race. They were
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Table 1. Number of patients with 5 or more
years' exposure in randomly seleced occu-
pations among 408 lung cancer cases and
408 controls

Lung
Occupation cancer Controls

cases

Total -98 88

Hotel and restaurant managers -.- 5 5
Bookkeepers and cashiers, except
bank cashiers -5 2

Salesmen, real estate -4 7
Bartenders -5 7
Guards and watchmen, except

crossing watchmen -9 15
Animal and livestock farmers 4 5
Gardeners and grounds keepers- 6 11
Electricians, skilled -6 6
Brakemen, railroad, skilled -9 3
Drillers, extraction of minerals
and construction, skilled -6 2

Route men, semiskilled -9 8
Construction occupations, unskilled 30 17

also roughly equated as to socioeconomic status
since both groups contained the same propor-
tion of patients admitted to county-indigent,
Fiederal, teaching, and private hospitals.
Each patient was questioned about the type

and amount of his smoking and was asked for
a detailed occupational history. The scope of
tlle occupational data is indicated by the fact
that each interview covered the patient's life-
long history, required from 1 to 3 hours, and
was conducted by a qualified occupational
analyst.

Analysis of Data

Preliminary analysis of the data for 408 lung
cancer cases and 408 controls confirms the asso-
ciation between excessive cigarette smoking in
lung cancer identified in previous studies.

Preliminary analysis of the data implicates
several occupational exposures not previously
identified. A total of 59 occupations were listed
five or more times by either cases or controls,
or both, with a history of at least 5 years' expo-
sure. The 12 occupations listed in table 1 are
a random selection from these 59.
The five occupations listed in table 2 were

selected by the observations, first, that the num-
ber of lung cancer cases exceeded by several
times the number of control cases, and second,

that a common exposure among the five occupa-
tions appeared to be certain metal fumes and
particles. The welders were arc and acetylene
welders. The cranemen and derrickmen speci-
fied in their histories that they had worked on
operations involving molten metals with con-
sequent exposure to accumulated metal fumes.
The majority of the firemen had worked in con-
nection with either ships' boilers or industrial
boilers. Although there were approximately
equal numbers of miners with exposure to only
gold and silver in both the group of cancer
cases and the control group, the number of
miners exposed to copper, lead, or zinc mining
in the lung cancer group exceeded the number
in the control group, indicating some associa-
tion of this occupation with lung cancer. Like-
wise, tool dressers and drillers in oil-drilling
operations appear more frequently in the series
of cancer cases.
Although the numbers involved for the in-

dividual occupational groups are small, tests
of significance showed that for cranemen and
derricknmen exposed to metals the differences ob-
served between cases and controls would be un-
likely to occur by chance (p<.05) in repeated
samples from the same population; for firemen
(marine and stationary boilers) the observed
differences also would be unlikely to occur by
chance (p<.01).

Differences observed for welders, metal
miners (copper, zinc, and lead), and tool
dressers and drillers could occur by chance more
frequently than the generally accepted level of
statistical significance (p.>.05).

Table 2. Number of patients with 5 or more
years' exposure in selected occupations
among 408 lung cancer cases and 408
controls

Lung
Occupation cancer Controls

cases

Total -40 8

Welders -8 2
Cranemen and derrickmen, ex-
posed to metals -5 0

Firemen, stationary and marine
boilers -11 1

Metal miners, copper, lead, and
zinc -9 3

Drillers and tool dressers, oil 7 2
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It is extremely unlikely that the observed
difference for the total group would occur by
chaince (p<.OOO1); lhenice it is deenmed to be
significant.

Conclusion
This exploratory study was intended merely

to idenitify occupations that lhave a suggestive
associationi witli Ilung cancer. The five occupa-
tions slhown in table 2 are of this character.
These occupationis and the individuals so em-
p)loyed slhould be studied initensively in order to
determinie tlhe exact niature of the relationislhip
to lutng cancer.
St ggestive differenices lhave also been noted

in this preliminary analysis with respect to
otlher occupations; these likewise deserve
further study.
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Traveling Sanitation
Classes

HAWAII. Usuially stuidenits ha-e to
travel to the classroomii, buit in the
schlool for food service lersonnel
coInducted by the divisioni of sarni-
tatioIn, Territorial Department of
Healtht, the classroom is brought to
the students.
A sanitation edulcation representa-

tive packs up hiis demonstration
nmaterials and coniducts the courise
in a restaurant if it lhas iiiore than
fiv-e employees. Timie for class is
airranged for the employees' con-
-enience to assure attentdance, b)ut
managers or owners are required to
be l)resent also. Other classes are
lield in neighborhood restauirants
for those places employing less than
five food handlers.
Each restaurant receives an offi-

cial inspection sheet and a printed
form for posting on a bulletin board.
A.ny employee discovering an insan-
itary condition inserts the nature of

the defect, reconiimendation for cor-
rectiorn, his name, and date on the
form. If the personnel and manage-
menit are alert, and the sanitarian
fails to find any defective con(litions
on his next inspection, the proprie-
tor and eml)loyees wini the game.
Through the school and its enicour-
agement of self-inspection, food serv-
ice employees have become more
conscientious albout their work and
are eager to seek advice, iniforma-
tiont, anid suiggestions.

Mercurial Diuretic
Service

SHELBY COUNTY, TENN. The
Meemphis-Shelby County Health De-
partlment has proved the value of a
inuirsing- service for injecting mer-
curial diuretics into cardiac patients
in their own homes. The program
also affords opportunity for educa-
tion in cardiovascular disease. It
is planned to conserve the patient's
energy and result in less frequent
hospitalization and less crowded
clinics.
At the present time, 65 percent of

the nursing load is carried by dis-
trict public health nurses. Regis-
tered practical nurses visit patients

in areas where a heavy concentra-
tion of cases makes it difficult for
the (listrict ilirse to assume this
emergeney-type service.
Each cardiac patient is carefully

evaluated at an out-patient clinic
prior to referral to the nursing staff.
Specific written instructions on
medication accompany the refer-
ral. The majority of patients re-
ceive the injections weekly although
treatment intervals may vary from
daily to monthly. Patients return
to the clinic for reevaluation when-
ever necessary.
The service was initiated in March

1950 by request of the Medical Col-
lege of the University of Tennessee
and the John Gaston teaching hos-
pital. A brief preliminary institute
on cardiovascular diseases was held
by the medical staff of the college
for the health department nurses.
In the early experimental phase of
the project, specialized nursing serv-
ice was used with the idea of grad-
ual absorption into the general
program.
By May 1952, almost 800 patients

were receiving the service, and more
than 22,000 home visits had been
made. Under supervision, the prac-
tical nurses have handled the service
well.
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