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LESTER BRESLOW, M.D., FAPHA., LeMAR HOAGLIN, GLADYS
ZASMUSSEN, and HERBERT K. ABRAMS, M.D., F.A.PH.A,

This fouryeer study offers addl
tionad evidence tending to connect
Leaty cipareite smoking with eene
cer. Ia additiomn, it lists several
orcupations that seem 10 hare some
etivdogical relutionship to the dis
cuse. They need further study, o»
it is sugpested,

> The sharp increase in lung cancer
riottality constitutes one of the most
sj=viacular discase phenomena of the
2l Ino decades.  In the United States
t:w aze-adjusted mortality rate for lung
aneee climbed from 2.7 per 100,000

qalation in 1930 to 11.0 in 1949, a
uare than fourfold increase. In at least
~ne sate, California, pulmonary cancer
r.ew aevounts for more deaths than does
rubnonary  tuberculosis, and among
1abs aged 45-64 it causes 4 per cont of
all deaths,

Attempts to explain this rising mor-
ulity as spurious, e.g., as due to im-
wact diagnosis of the disease, do not
tand up. The lung cancer death rate—
whivh unfortunately is still our best
+yprnination of incidence rate — has
metrased two and a half times more
13;:idly among men than among women.
e can hardly presume that physicians
“ve applied diagnostic improvements
= vuxh more completely to men than
»wenen. Likewise, the increasing pro-
i=#tin of lung cancer found as a cause
2 deaths auong autopsies supports the
“aalusion that we are dealing with a
"'Jll. nereate in the diseasc.?

Witewnental changes appear to
“Yet the best explangation Pl"z: the
iermenan, Previously published

studics have implicated cigarctte smok-
ing3* and certain occupations ¢ —- es-
pecially those involving exposure to
radivaclive? and chromate ores? and
asbestos *—in the causation of lung
cancer. However, the number of per-
sons known to have such occupational
exposures in the United States is rela-
tively small,

The present investigation was under.
taken four years ago: (1) to determine
whether any additional occupations
might be involved in lung cancer and
thus deserve intensive investigation, and ’
(2) to obtuin data- on the role of
tobacco usage in lung cancer.

Methodological Considerations

Definitive study of whether an occu-
pation or cigarctte smoking is a causa.
tive factor in lung cancer requires that
the incidence rate for the exposed group
be deternined. This rate is then com-
pared with that of a control population,
the most acccptable control being ali the
rcst of the population from which the

Dr. Breslow is chief, Bureau of Chronic
Diseases, California State Department of Pub-
lic Health, Berkeley, Calif.; and Mr, Iloaglia N ;
and Mrs. Resmussen sre also sssociated with R
this depsrtment.  Dr. Abrams, who was
formerly chiel, Bureau of Adult Health,
Culifornia State Depatiment of Public Health,
is now medical director, lealth and Welfare
Fund, Chicage Office, Theater and Amusement
Building Janitors' Union, Local 25, Chicago,
1. This paper fs based oa @ study supported
by & research grant (CS 9047) (rom the Na.
tional Cancer Institute, PNS, and was pre-
sented before the Jadustrial Hygiene Seetion
of the American Public Health Association at
the Eighty-first Annual Mecting In New York,
N. Y, November 10, 1953.

mn




R R Aouifil ¢ et Toapdie el s IV

o

WA, s ey e g A tevnnsraprs (v ool o St el Ry
: e Eddons w1 PP LS UR A g b L S ey P s o BoAARAL
T R RIS [T S et A ST L SR CTR R I ;r\t«s-’»‘?'“
EEacEk -,_,‘..,{uﬁ b 3 a"t';t’.', o~ p}:ﬁm.“&ﬂ_ el o M':‘ s ;,( "l o
—— . panes 4

172

exposed group came, Assuming the
same diagnostic and reporting standards
for both groups, one may thus deter-
mine how the chence that a member of
an exposed group will develop lung
cancer compares with the chance thst
such a person would develop the dis-
ease if he were not 8 member of the
exposed group. I the likelihood of de-
veloping lung cancer is substantially in-
creased by being in the exposed group
{(e.g.. & certain occupation) one may
conclude that the exposure is a causative
factor in the disease. The key to this
analysis lies in determining compacative
incidence rates for a suspect group and
& control population.

But first it is necessary to identify
suspect exposed groups. Thnat was the
aim of the present study. The im-
portance of pin pointing these groups
arises from the fact that incidence
studies require assembling sizable popu.
lations and observing the occurrence of
the disease in them—a large and ex-
pensive task. 1f, for example, data
were obtained implicating occupations
beyond those slready known to be
causative factors in lung cancer, one
would be justificd in assembling popu.
lations of the occupational groups and
observing them for lung cancer . inci.
dence rates—a study which would de-
velop more definite proof of the
presence or sbsence of an etiological
relationship.

Several mcthods of investigation have

FEB. 1934 AMERICAN JOURNAL OF PUBLIC HEALTH

notc the frequency of the various occu.
pations on death certificates where the
discasc appeara as the cause of death,
The frequencies of the occupations on
such death certificates may then be com-
pared with those on all death certificates
for the general population. If certein
occupations appear with much greater
frequency on death certificates for lung
cancer than on certificatcs where death
is due to other causes, one may conclude
that the occupation may be involved
and should be intensively investigated
Important achievements may be credited
to the use of this method. Howerer,
major difficulties with this use of death
certificate data arise from the following
circumstances: only one occupstion may
be recorded; while this is supposed to
be the “usual occupation,” it is often not
correctly recorded and duration in the.
occupation is not recorded. All these
circumnslances tend to blur the identifi-
cation of suspect occupations from death
certificates. .

The method selected in the preseat
study was to determine the lifelong
occupational and tobacco-usage history
of lung cancer patients (and a contrel
group} by actusl interview with the
paticnts. The work history included the
number of years engaged, name of com.
pany, industry,.a description of duties,
and listing of products and hazerdous
materials known to the patient.
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Data Col le_cﬁ.on v

advanced our knowledge in this sphere.
First, is clinical observation of associa-
tion between a case or a fow cases of

Paticnts ohserved during 1949-1952
in 11 California hospitals (three county . -

lung cancer snd some exposure, e.g.,
ssbestos. One defect of this method is
that such clinical observation depends
Jargely on chance snd often involves
such small numbers of cases that the
validity is questioned. Where made,
of course, such observations are helpful,

Another common method of identi.
fying suspect occupations in a highly
fatal discase, such as lung cancer, is ta
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general hospitals, five veterag or mili-
tary, two university, and one. private
hospital) comprised the study group.
An interviewer especially qualified in
occupational analysis obtained the data
fron each patient in the cooperating
hospitals whose condition permitted the
interview. The session with each pa-
tient often lasted two hours or more,
since many details about smoking were

SN Ty
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i and the information about
:it:;neicupttion was highly detailed.
A tota] of 518 patients who finally had
histopathologically proved diagnoses of
Jung cancer were ultimately included in
the analysis.

For every petient in the case serics
snather patient sdmitted to the hospital
sbout tha 2ame time—of the same age
(within five years), sex, and race—for
a condition other than cancer or a chest
Jisease was choszn in a random manner
as a matched “control.” Two inter
viewers, one working in Northern Cali.
fornia and one in Southern California
hospitals, obtained the data from the
lung cancer patient and control paticnts
using the same schedule in identical
manner. That interviewer bias did not
enter into the determination of tobaceo-
veage history scems likely, among other
reasons, becavse the results closcly
parallel those obtained in other investi-
gations where such bias apparently was
excluded,*® and because the results for
the two interviewers were very similar,
It is dificult to conceive how inter
viewer bias might have affected the
occupationsl data, since both lung
cancer patients and control patients
mentioned hundreds of occupstions and
none of these was suspected by the in.
terviewers, Preliminary findings were
kepl from the interviewers until the
end of the data coliection.
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Method of Analysis

Each record was reviewed by a
physician, particularly with respect to
the pathologic diagnosis. An industrial
hygiene chemist completed the listing
of materials usually involved in the
occupations mentioned by the patients
but not necessarily known to them
Thereaiter, the data were coded 2nd
tabulations prepared,

Attempts to analyze the data concern-
ing type of industry and exposure to
Materialy slready identified as toxic or
carcinogenic did not prove {fruitful.
Hence the major analytical effort with
respect to work history went into the
data on occupation itself. This had
been coded according to the Dictionary
of Occupational Titles (2nd ed., 1949),
prepated by the Divisioa of QOccupa-
tional Analysis, U, S. Employment
Service, a code with 367 three-digit
titles. Particular attention was devoted
to the question of years of exposure be-
cause present knowledge of carcino-
genesis due to environmental agents in.
dicates that duration of exposure and a
long latent period are critical factors,

Data on tobacco usage were analyzed
30 a3 to reveal the type and degree of
smoking, as well as the fact of smoking
itself.

Finally, an sttempt was made to sepa.
rate the effects of tobacco usage and
occupations which appeared implicated.

Table 1—Age Disttibution of Lung Cancer atients and Controle

’ Cases Controls
Adeno- Other Types .

A carcinoms of Carcinoma Tousl Total
Tota 6 a2 519 518
Under 40 - 3 22 3 2%

449 [ $6 62 59
$0-59 M | 194 213 213
60-69 14 154 168 169
_ “Oand over 4 46 30 5t
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Tahle 2—Sex nnd Race Distribution of Lung Cancer
Patients and Controle

Cases Controls
: Adenos Other Types
i Sex and Race carcinoma of Carcinams Total Total
Totsl 44 472 518 518
Total male 42 451 493 493
White . 41 420 #1 - 461
Negro .o 20 20 b-s]
Other - 1 3] 12 12
Total Fermale 4 21 23 25
White 3 15 18 18
Negro 1 3 4 4
Oiher . 3 3 3
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Findings on Smoking

Tables 1 snd 2 reveal the distribution
of the lung cancer patients according to
their biological characteristics — age,
sex, race, and the essential similarity of
the matched control series in respect to
these characteristics. :

Tobacco usage by lung cancer pa.
tients and the control group is shown
in Table 3. Here one may note that
481 (93 per cent) of the cases gave his-

tories of having smoked cigsrettes;
whereas only 394 (76 per cent) of the
controls gave a similar history. No such
greater frequency of tobacco usage in
other forms (pipe, cigar, chew, and
snufl) occurs among the lung cancer
patients when compared with the con-
trol group. In fact, 68 of the control
group used tobacco in a form other than
cigarctles exclusively; whereas only 15
of the lung cancer patients did so—
relative frequencies which are not much

Table 3—Tobaceo Usage During 20 Years Prioe to Stady Reported by
Lung Cancer PPatients and Conirols

Cases Coatrols
- Manner ol Using Adeno- Other Types
Tobacco catcinoma of Carcinoma Total Total
Total 4% 472 518 S18
Total not smoking -
cigareites -6 28 k7 124
No use of tobacco 4 15 19
Tobacco other than
cigsrettes, only 2 13 «15 68
Total smoking cigarettes 40 444 * .484 398
Cigarettes, only 31 208 329 250
Cigarettes and other L4 1146 155 154
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Table 4-=~Amount of Clgarette Smoking During 20 Yesrs Prioe to
Stady Reporied by Lung Cancer Patlenta and Controls

P&dp.m“:: Cases Controls
Smoked per Day  Number Pet cemt - Number DPercent
Total S13 100 518 100
None b L] 7 124 24
<% 19 4 50 10

4 — n 14 105 20
1— ko) T 89 199 8
2 or more 80 15 22 4
Not recorded 10 2 18 3

diflerent for the nonuscrs of tobacco in
the two seriea. )

This suggestion of an effect by cig.
arcllcs only is consistent with other in.
vestizations in the field, Some support
for the hypothesis that cigarette smok.
ing aflects the development of epithelial
carcinoma of the lung more than ade-
nwarcinoms may be noted. Six out
of 46 (13 per ccnt) of the cases of
adenocarcinoma  did not smoke ¢ig-
arettcs; whereas only 28 out of 472
16 per cent) of the patients with other
hhpes of carcinoma, described variously
2 squamous, epithelial, undiffcren.
tiated, did not smoke cigarettcs.

One commonly used measure of the
amuount of exposure to cigarette smok-

ing, the averoge number of packs
smoked per day, appears in Tsble 4.
Seventy-four per cent of all lung cancer
pulicnts reported smoking one or more
packs of cigarcttcs on the average per
day over the preceding 20 years, com.
pared with a frequency of only 42 per
cent among the controls, “Excessive
cigarctte smoking” (two or more packs
per day) occurred almost four times as
commonly among the case series as
among the control group,

Other items which may indicate the
umount of cigarcite smoking include
the age at which the individual began
sinoking, whether or not he smokes be-
fote breakfast, and whether or not hs
“inhales,” Table S reveals that, by all

Table §—Age of Beginning Cignretie Snwoking, Sinoking Ifabite, and “Cignrette
Cough” Reported by Lung Caneer Patients and Coatrols

Cases Controls
- Per cent Per cent
Cigareite Smoking Basedon  Percent Basedon  Percent
Characteristics Number  Cigarcite Dased Number Cigaretto Based
Smukers on Smokers on
Only Total Only Total
Total (31 ] 100 518 100
Total cizarette maokers 484 100 93 k32 100 76
Be.an IS years of rge 166 34 a2 118 29 2
Began 15-24 286 59 55 28 62 124
Began 25 years of age 32 7 [ 3B 9 7
“Iuhale™ 449 93 87 k¥4 83 61
“Smole before Lreakfast™ 373 7 72 29 58 4
“Cigarctte cough” 204 42 39 112 28 22
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Table 6-Estimated Prevalence Rates ® of Lung Cancer per 100,000 Males
of Sclected Ages and Verlins Clgaretta Smoking Mabits

Estimated Ptevslence Rates Relative
Number Quantity Smoked Daily t Prevaience $
All All
Lung Quan. Quan.

Cancec  Control

Heavy ** tities Nooe  Heary Ulies

Patients aged S0-59 years
1. Doll and 1Nl 76 275
2. Wynder and Cratiam 258 210
3. Sadowsky, Gillism,

and Comnfield 198 208

4. Prescnt 213 213
Patients aged 60-69 years

1. Doll snd Hill 197 199

2. Wyader and Graham 187 160
3. Sadewsky, Gilliam,

snd Cornfield 76 n
4. Present 168 169

94 42 7 13 6
m 47 L3 xn 1
87 “ 12 7 4
102 46 6 17 ?
137 63 0 . -
138 70 ) & 15
44 71 ] 9 4
433 78 17 23 S

® Lotimgted aceordiog 10 1ho methbud of Corodeld.t! Data for studiss of Dell and Rill; Winder sad Crabemy aed

Sedowehy, Gllilsm. and Combeld frews the iaties paper'?

§ Quastity amahed doily, sscopt loe premsar stady, (s oll lerme of cnehing sxprovesd a¢ cigoretton, with pipas 0ad
eigare ceareried to 1helr oquivalonts 1n cigarvites an followes ). Dolt sud Hill~1 on. of toleaccs o Wesk = 4 eigarsues
a duyr 2. Wyader and Craham=| siger = § cigaretics, ) pipaful = 2% cigureites; snd 3. Sadewsky, GCilliem, sed

[ S

Corullald- =1 sigar = 10 sigereston, 1 os. pipe tob =20

imelsedos owiy cigarstte amabang.

$ Relarive prevaloncs Ls the ratles Hewry—tsta smeng heary rmelsrs/mie amosng

amsag +Dokern(1aie among Ronsmohorn

&

Fee ¢ sudy, quantily swmeked daily

keros all gesstitiso—rate

® Heavy amollag fo debned as the follawisg nember of cigervttas o onuivelemte of ¢igatettas pow doyr—1. Dell
aod Hill—50 of mers; 3. Wynder and Crakem—35 or mere; 3. Sadewiky, Cllum, ead Cornfeld—4al o mere; ond

& preumt study—40 of mers.

of these criteria, the lung cancer pa.
ticnts smoked cigarettes to 8 greater ex-
tent than did the control group. Also,
approximately two-fifths of the lung
cancer patients stated that they had had
a “cigarctte cough” usually antedoting
the onset of their illness by many years;
120 said that they had had a cough for
five ycars or more., The frequency of
such “cigarette cough™ was only about
onc-half as great among the control
group and only 39 of the control pa-
tients indicated that their cough had
lasted five years ot more.

Significance of Findings on
Cigarette Smoking

The data clearly show cigarette smok-
ing to be morc {requent and intense
among lung cancer patients than among

AR ke
s v'_yo < ‘£

the control group. Our data parallel
thet of other recent, well controlled
studics; all indicate a positive correla.
tion between cigarette smoking and lung
cancer, a correlation which increases
steadily with the amount of cigarette
smoking. One can hardly escape the
conclusion of Doll and Hill* that
“smoking is'a factor and an importaot
factor in the production of carcinoma
of the lung,” and the more recent con-
clusion of Doll,? “The results amount, I
believe, to proof that smoking is
cause of bronchial carcinoma.”

The cigarette smoker or prospective
cigarette smoker may wish to know Low
much his chances of developing lung
canrer are increased Ly such smioking,
Acknowledging that a correlation éxists,
onc may still inquire how many times
does cigarctte smoking increase the
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likelihood of lung cancer? Further, crease the likelihood of lung cancer?
what is that likelihood in absolute Application of Cornfield’s formula ! 32
terms? To answer these questions to the data {rom four etudies, including
definitcly would require that records of the present one (Table 6), indicates that
cigarette smoking for large numbers of for men aged 50-59 the prevalence of

rsous in the lung cancer age be lung cancer is from four to 11 times as
aseembled. These persons would then great among smokers as among non-
le placed in categories with respect to  smokers, and from seven 1o 27 times as
cigarette smoking, e.g, nonsmokers, great among heavy smokers as among
moderate smokers, and heavy smokers. nonsmokers. Similar ratios were found .
Finally they would be observed for a for the G069 age group, This formula
sufficient length of time to determine the involves the assumption that in g0 far as
rate of lung cancer among the various smoking history is concerned. the pa-
«ategories of cigarcite sniokers and the tients are a representative sample of all
nonsmokers, {Such studics are now lung cancer cases and the controls are
under way.) . a representative sumple of all other per-

However, statistical devices have been sons in the general population,
developed for data such as those in the
present investigation which, if one is
willing to make certain assumptions,
yicld an answer to the guestion, how As noted earlier, the records for lung
many times does cigarette sinoking ine cancer patient and controls showed ail

Findings on Occupations

(ﬁ > Table 7—Twenty Per cent Sample from Complete List of
Oceupational Graupe ! in Which There Were at Least §
Cases or' S Controls Employed for § Years or More

Persons Employed in
Occupation et Least
Occupation S Years

Cates Controls

006 Arthors, editors, and réporters
088 Ship captains, mates, pilots, and enginecrs
105 Clerks, geoeral office
155 Canvassers aad solicitors
180 Sslcamen to consumers
227 Wailers and waitreases, except private family
266 Policeowen and detectives, public service
307 Animal and livestock farmers
317 Farm handa, animal and livestock
433 General woodwarking occupstions, not
elsewhere clussified
S16 Tainture, except coustruction and maintenance
524 DBrick snd stonemasons and tile setters
$32 Cousiruction occupations, not elsewhere clestified
542 lucomotive firemen
$60  Aitendants, filling stations and parkiog lots
583 Muchanics and repairmen, not cisewhere clawsified
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Keter Sample rasmlomly stlociod lrom 1he 8] eccopatlen growps which ot the fisted froquoncy.
duisiion requlroments (ot hrawt § cams or $ coatrmie with S years of wore smpleymest), Oscupe-
Uams clomibied srvarding to 3digit catogoriss in the DI y of Oscupational Titlea (2sd od).
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Tubla 8-—GCecupation Groups * in Which the Freimeney of 3 Year
Ewmployment Among Cases Wns at Least Twice ns
Crest as Amang Controls

Persons Finployed in
Occupatinn at Least

om‘..([nn 5Yeur
Cases Controls

016 Eaginecrs, civil 5 1
138 Stock clerks 7 -3
266 Policemen and detectives, public service 6 3
430 Lumbermen, mfismen, and wood choppers 1 S
473 Machine shop and related occupations, not

elsewhere classified 8 3
485 Welders and Hame cutters 1o 1
$20 Oceupations in protluction of petroleum 5 2
523 Construction machinery operators, not

elsewhere classified 7 3
523 Brick and stonemssons and tile setiers 5 1 -
538 Brakemen, railtond 10 5
§70 Fircmen, other than process firemen 11 2
573 Cranemen, derrickmen, haistmen, and shovelmen 15 é
573 Dritlers, extraction of minerals and construction 7 2

® Oreopativas clamified arzecding (o 1bs Dictlenary of Orsupationsl Titlae (284 od.).

Cashingtea, P. €.1 U. 8. Employment Sesvice, 199, lacledes ealy
ot Jeant $ camee with 3 youry o¢ morw ol empleyment.

occupations followed and their dure.
tions in years, A listing was prepared
of the occupations pursued by at least
five patients or controls for five years
or more. This listing revealed 81 occu-
pations in this arbitrary frequency-and-
duration category,

Table 7 presents a random sample of
these occupations and the number of
paticnts and controls who at some time
during their work history had bcen en.
gaged in them for five years or more.
It will be noted that among the 518
lung cancer patients seven had worked
as authors, editors, or reporters (occu-
pation) for five years or more, and

among the 518 controls, nine had been

similarly engaged. Relative frequencies
of occupation would appear to have the
same Jogical significance as such fre-
quencies of cigarctte smoking. The lat.
ter is, of course, much more comnion
among both case and control groups
than is any single occupation. lence,

patians s whieh there were

the numbers pertaining to any one oc-
cupation would be lcss impressive than
in the case of cigarctte smoking. How-
ever, the frequency with which the lung
cancer patients had pursued cerrain oc.
cupations was substantially greater than
the frequency with which control pa.
tients had pursued these same occupa-
tions. ‘

The occupations for which the {re.
quency among cases was at least twice
as grcat as among controls, using the
same frequency-duration category as
before, appear in Table 8. Such a tabu-
lation, of course, shows the vccupations
classificd according to an arbitrary code
which was not devised to reflect com-
mon occupational expuosures that might
Le responsible for lung cancer. Further
analysis therefore included the de-
tailed cxamination of records of in-
dividual cases and controls and re-
gtouping of occupations according to
possible common exposures. For ex.
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aple, one occupational group, number
530 (plumbers, gas fitters, and steam
fitcrs) showed 16 cases and 10 controls
with a fiveeyear employment history.
Examination of these 26 individual
records revealed that substantially all
the difference between case and control
scrics was due to the steam fitters who
lad a heavy exposure to asbestos, It
was also noted that other types of work
juvalving atbestos occurred more fre-
quently in the employment history of
cases than among the employment his-
tury of controls, Thus, a new catcgory,
including steam fitters, asbestos workers,
and boilermakers—all involving expo-
sure to ashestos—was found to occur 10
times smong the cascs and only one
time among the controls.

Table 9 presents the data for occupa- .

tions grouped according to possibly
significant exposures.  Although num-
bers in cach of the calegorics are small,
the diffcrences between cases and con-
trols appear to implicate the occupations
listed. It is of interest to note that
ecveral of those with the most striking
Jiffcrences involve exposure to metallic
particles and fumes and products of
metallic combustion, This observation
tends to corroborale the suggestion of
Wynder and Grahsm 3 that “hot metal”

Table 9=~Casce and Controls Employed for at Least S Years in
Sclected Oceupation Groups *
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occupations mnay be involved in lung
cancer.

In recent data of Doll® the only
occupation with an important excess in
the cancer group was that directly con-
cerncd with the production of gas. Little
or no support was found indicating that
other occupations suffer special risks.
However, Doll’s study was based upon
expericnce in  England where the em-
ployment pattcrn differs from that in
the United States, especially California.
Also, Doll used an occupation code of
only 76 cutegories which may have heen
too coarse to reveal the differences
found in the present investigation where
a code of 367 categories was used and
analysis carried to subgroupings of
these.

It may be noted that 77 persons with
lung cancer had an exposure of more
than fve years to suspect occupations
(undupiicated couut in seven occupa-
tion groups) according to the data in
Table 9. This number represents a not
insignificant proportion of the total
(518) lung cancer patients in the entire
study.

A further question upon which the
present data might be expected to throw
some light is the extent to which ciga.
tolte smoking and occupations operate

Persons Employed in

Occupation et Least
Occupation 5 Years
Cases Controls
1. Weldoes and sheet metal workers deing welding 14 2
2 S:icam fulers, boilernakers, and asbestos workers 10 1
3. Llectric bridge crane opernton-—metal. industry 5 1
4 Occupations in the extraction of lend, zinc, 9
and copper ore ) 3
S._Mari ~incery, firemen, oil and wipers 12 6
. Lonstruction and maintenanc g 12
« Cuoks, commercia ry cooks) 2
petional ¢ aliee

@ Ouinpailos grawps hawd oo ragrewping acording o

detslled smaminstion of tecarde
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Table 10—Example of Adjusiment for Smoking Applied 10 Welders

and Sheet Metnl Workers Doing Welding

Packages of Cigarettes Smoked per Day

20r Notre

Noue <% YK 1= more  corded Total
All cases gnd controls,
male *
. Cases ' 22 16 69 296 80 10 493
2 Controls 110 45 105 193 2 18 w3
3. Totsl 132 61 pirf 3 489 102 28 985
4. Proportien of
cascs among
total cases
and conirols 0.167 0.263 0.3% 0.603 0.783 0.337
Weliders and sheet metal
workers doing welding,
male
5. Cases 0 0 2 n H 0 14
&. Controls 1 0 0 1 0 0 2
7. Total 1 0 2 12 1 0 15
8. Expected number
of welder cases t 0.167 0.0 0.792 7.260 0.783 0.0 9.002
9.003
Cupectod propection of toass ameng wellety = ~—— = §.363
1¢
Obserrrd propertion ol saera smesg wellore =< ~— = §.873
36
: o 14 .
N:loly-ln por cent coaldunes lmhie § for the m-nlu;z (0.617, 0.93¢) imleally signib o 95 per
cont level,

® Females swcleded (rom total gronp. slace saly meles sre (ncluded le grovps to which tent was applied.

? Obrained by applying tha propoviien of caemr ameng 1518] eases 3nd coairsls ln sech weoklag calrgery to the
ssmbor of wellsrs in that amaking cotegory [liss Neo. 4 X Lae No. 1].

3 Hald, A, Scavisticsl Tablos and Formuise. New Yorks John Wilsy. 1939,

Kote: This test cloe wes appliod 1o oll sther ocespsticn [roups hawn is Toble 9. The gronp “aaam fiteve,
bellermakery, smbastos workers™ wus an the besderiine of satistical signibcanes o1 the 73 por eest level. Noma of the
#thet groups met 1he 83 por cent level o staciwical olguihcance.

as separate factors in lung cancer. For
example, both cigaretts smoking aod
welding appear to be related to the
disease, but do welders get lung cancer
more frequently merely because .as a
group they are heavy cigarette smokers?
Although data from the present study
involve small numbers for many of the
occupations, analysis does indicate that
welding as an occupation operates as a
factor distinct {rom cigarette smoking
in relation to lung caocer (Table 10).
The group of stcam fitters, boilermakers,
and asbestos workers lies on the border-
line of statistical significance when the
eflect of cigarette smoking is controlled.

In the other occupational groups the
numbers are such that the differences
might arise {rom chance variation more
than five tinics in & hundred,

However, all the occupations listed
in Table 9 descrve intensive study to
determine their precise relationship to
lung cancer. One important step is to
asscinble populations of individuals em.
ployed in these occupations, and with
varicd smoking historics, in order to
observe their lung cancer incidencs
rates. These rates may then be com.
pated with the rate for the correspond.
ing spe.sex group in the general
population, One may thus determine



how being in a particular occupational
group affcets the chances of developing
Jung cancer aud likewise how cigarettc
smnking modifies these chances,

Conclusion

The data in this etudy constitute still
snuther link in the chain of evidence
connecting lung cancer with cigarette
smoking, evidence which the New Eng-
land Journal of Medicine notes to be
“w strong as to be considered proof
within the everyday meaning of the
word.” 1% It is tiine for those concerned
with health education- and with the
ethics of sdvertising, at least in health
and medical journals, to take note.
Further investigation should seek the
exact component of cigarette smoke—
tar, agsenic, or other—which is respon-
sible.

The duta also suggest that several
wevupations (Table 9), in addition to
those previonsly identified as having an
ctiological rclationship, may be involved
in the development of lung cancer.
These occupations should now be ine
tensively studied to determine to what
extent persons engaged in them suffer
8 special risk of lung cancer. There
after, if an ectiological relationship is
ckarly established, the precise exposure
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and miechanisin responsible slhould be
identified in order that pratective meas-
ures may be introduced.
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.

Journal 25 Years Ago

AnoENDUM to the January, 1954 “25 Years Ago.” In addition to the anticles

on the consnon cold mentioned last menth, the 1929 Juurnal (p. 419) derscribes
an vight.page baoklct “That Mean Cold,” by present-day associate editor of the
Journal, Raymond S, Patterson. It was reportediy his first production as director
of health education for the John ITuncock Mutual Life Insurance Company, the
January iesue {p- 94) having rcported his appointment as director of heajth
wlucation, Life Conservation Service of that company. Dr. Patterson had already
been the auttior of A.J.P.H.’s “Annotated Public Health Bibliography™ for several
$+3rs, it having first appeared under his by-line in March, 1926.
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