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Factors in Lung Cancer

Occupations and Cigareite Smoking as

LESTER BRESLOW, M.O.. FAPHA. LeMAR HOAGLIN, GLADYS
ZASMUSSEN, and HERBERT K. ABRAMS, M.D., FAPHA.

This fouryese study offers eddi.
rensl evidencs ramding 10 connect
heory cigereite smeking with cenm-
crr.  la odditiem, i lists sversi
erenpaiions thet seem te hate some
rtiviogical relationship ta the dis
rure. They noed furiher undy, oo
i i suggesied.

“+The sharp incresse in lung cancer
—wirtality constitutes one of the most
evtacular disesse phenomens of the
iast ino dorades. In the Unitad States
<o aze-adjusted mortality rate for lung
catvtf i'liﬂ!“ (fm 2.7 N lwgm
:-pulation in 1930 to 11.0 in 1948, »
~iate thun fourfold incresse. In at least
ae ~tate, Californis, pulmonary cancer
ow arcounts for more deaths than does
)u!m\mal’j' Nm‘“i‘, and among
tak~ aged 45-64 it causes 4 per cent of
all c‘(‘alh’.

Attempts 1o explain this rising mor-
t2lus as spurious, e.g., as due to ime
o] diagnosis of the disease, do net
“tad up. The lung cancer death rate—
~hirh unfortunately is «till our besmt
rproniination of incidence rats — has
mereased two and & h‘lf times more
t3pdly smong mea than among women.
"ruc can hardly presume that physicians
e aplicd diugnostic improvements
 wwh more completely to men than
HE \.j-m-:n. Likcwise. the mcmtls pro-
i=sttivn of lung eancer found as 8 cause
{drath among autopsies supports the
Coduzion that we are desling with &
-.;l ncrease in the discase,}

,iremnentsl  changes appear to
.;?"\' the best  explanation pim the
Pictsuwmon, Pre\'iouaiy publithed

1

studics have implicated cigarctte smok.
ing 3% and certain octupations * — es-
pecially those involving exposure to
tadicactiva 7 and chromnste otes ¥ and
asbesios '—in the causation of lung
cancer. However, the number of per.
ns known to have such octupational
exposure in the United States is rela-
tively small.

The present investigation was under.
taken four ycars ago: (1) to determine
whether any additional occupations
migit be involved in lung cancer and
thus deserve intensive investigation, snd
(2) to obtain data on the role of
tobacco usage in iung cancer.

Methadalogical Considerations

Definitive study of whether an oceu.
pation or cigarette smoking is a causa.
tive factor in lung cancer requires that
the incidence rate for the exposed group
be detenmnined. This rate is then com.
pared with that ol a controel population,
the most acceptable control being all the
rest of the population from which the
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cxposed group came. Asuming the
same diagnostic and reporting standards
for both groups, one may thus deter-
mine »:w the chance that a3 member of
an ex-osed group will develop lung
cancer compares with the chance that
soch & person would develop the dis
ease if he were not a member of the
exposed group. If the likelihood of de
veloping lung cancer is substantially in-
creased by being in the exposed group
(e.g, & certain occupstion) one may
conciude that the exposure is a causative
factor in the disesse. The key to this
anslysis lies in determining comperative
incidence rates for & suspect group and
a countrol populatien.

But first it is necessary to identify
suspect exposed groups. That was the
aim of the present study. The im-.
portance of pin pointing these groups
erises from the fact that incidence
studies require assembling sizable popu-
latioas and observing the occurrence of
the disewse in them—e large and -
pensive task. lf, for example, data
wers obtained implicating occupations
beyond those aiready known to be
causative {actors in lung cancer, one
would be justified in assembling popu-
lations of the occupational groups and

. obeerving them for lung cancer inci.

dence rates—s study which would de-
velop more definite proof of the
presence or absence of an etiological
relationship,

Sevaral methods of investigation have
advanced our knowledge in this sphere.
Firs, is clinical observation of associa.
tion betwecn a case or a few cases of
lung cancer and some exposure, e.g.,
asbestos. One defect of this method is
that such clinical obecrvation depends
largely on chance and oiten involves

- such small aumbers 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 to

note the frequency of the various oceu.
pations on desth certificates where the
disease appetrs as the csuse of desth
The frecuencies of the occupations on
such desth certiSieates may then be com.
pared with those on all death cestificates
for the general population. 1f certain
occupations appear with much greater
frequency on death certificates for lung
cancer than on certificates whers desth
is due to other causes, one may conclude
thst the occupstion may be iavolved
and should be intensively investigated.
Important achievements may be credited
to the use of this method Howerer,
major difficultion with this ues of death
certificate data arise from the following
circumstances: only one occupation may
be recorded; while this is supposed to
be the “usual occupation,” it is often not
correctly recorded and duratios in the
occupation is not recorded. All theee
circumstances tend to blur the identifi.
cation of suspect occupations from death
certificates. :

The method selected in the present
study was to determine the lifelong
occupational and tobscco-usage history
of lung cancer patients (and a control
group) by actual interview with the
patients. The work history included the
number of years engsged, name of com-
pany, industry,-a description of duties,
and listing of products and harardous
materials known o the patient,

Data Collection I

Patieats observed during 1949-1952
in 11 California bospitals (three eounty
general hospitals, five veterag or mili-
tary, two university, and one private
hospital) comprised the study group.
An interviewer especially qualified in
occupational analysis obtsined the dats
from eoch patient in the cooperating
bospitals whose condition permitted the
interview, The session with esch pa-
tient often lasted two hours or more,
since many details about smoking were
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i and the information abowt
;";‘;"‘a was highly detailed
A total of S18 patieats who finally had
histopathologically proved disgnoses of
lung cancer were ultimately included in
my - patient in the case series

or every in
anothet patient sdmitted 10 the hospital
about the same timo—of the same age
(«ithin five yesrs), sex, and race—for
1 condition other than cancer or a chest
Jisesse was chosen in 2 fandom manner
es s maiched “control™ Two inten
viewers, ons working in Northern Calie
{fornia and one in Soathern California
hospitals, obtained the data from the
lung cancer patient end control patients
using the same schedule is identical
manner, That interviewer bias did not
enter into the Cctermination of tobscco.
wsage hiviory scems likely, among other
reascns, becauss the results closely
parallel those obtained in other investi-
gatioas where such bias apparently was
excluded,*4 and because the results for
the two interviewers were very similar,
it s diBcult to conceive how inter
viewer biss might hsve affected the
occupational data, sics both lung
cancer patients and control patients
mentioned hundreds of occupations and
none of these wes suspected by the i
terviewers, Preliminary fizdings were
kept from the interviewers until the
end of the data collection.
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Method of Anelysis

Each record was reviewed by a
physician, particulacly 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 wers coded and
tabulations prepared.

Attempts to anslyse the dats concern-
ing type of industry and expowure o
materials already 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 itseif. This hed
boen coded according to the Dictionary
of Occupational Titles (2nd ed., 1949},
prepared by the Divisicn of
tionsl Analysis, U. S Employment
Service, & code with 367 three-digit
titles. Particular atwention was devoted
to the guestion of years of exposurs be-
csuse present kuowledge of carcino.
genesis dus to environmental agents ine
dicates that duration of exposurs and &
long latent period sre critieal factors,

Dats on tobacco usage wers analyzed
50 as to reveal the type and degree of
mia;. s well as the fact of smoking

Finally, an attempt was made to sepe-
rate the effects of tobscco usage and
occupations which sppeared implicated.

Table 1-—Age Distribuilon of Lung Caneer Patients and Contrels

Casne Caatrels
Adens Othar fy’.
Age careineme of Carcinemas Total Tetal
Tosd ¥ o2 sis sis
Uader 40 * 3 2 -] 2
« 49 [ % 62 59
50-%9 19 194 Mm 213
60-69 14 154 164 169
70 and ever ¢ % L] 51
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Tahle 3—S8ex and Race Dimribution of Lung Conesr
Controls

Tables 1 and 2 reveal the distribution
of the lung cancer patients according to
their biological characteristics — age,
sex, race, and the sssential simiiarity of
the matched control series in respect to
thees characteristics.

Tobacco usage by lung cancer pe-
tients and the control group is shown
in Table 3. Here one may notc that
484 (93 per cent) of the cases gave his.

Patients and
Cosen Coatrals
Adene- Qther Types
Sex and Roce carcinems of Carcisoma Tecsl Tatal
Total “% 412 518 513
Tocal male @2 451 ®3 93
¥hite 4] 420 %61 %1
Negre . 20 2 -4
Other 1 11 12 2
Total Female 4 a1 - -3
Whits 3 18 18 13
Negre 1 3 4 4
Othe . 3 3 3
Findings on Smoking tories of having smoked cigarettes;

whereas only 394 (76 per cent) of the
controls gave s similar history, No such
greater frequency of tobacco usage in
other forms (pipe, cigar, chew, and
muff) occurs among the lung cancer
patients when compared with the econ-
trol group. In fact, 68 of the control
group used tobaceo in & {orm other than
cigarcites exclusively; whereas only 15
of the lung cancer patients did so—
relative {requencias which are aot much

Table 3—Tebaeco Usage During 20 Years Prier te Study Reported by
Lang Cascer Patients and Contrels

Casmn ' Coutrols
Naaner of Using Adeno Other Types
Tobaces careinoma of Carcinomns Tatal Total
Total “ m 518 sis
Tetal ast smoking
sigarettes [ - “ 124
Ne we of tobaces 15 1% (7}
Tebacce ether thas
cigarettes, saly 2 13 -1 @
Total ameking cigarettos © “w - »i
Clgarettes, only 3 28 29 20
Cigarettes and other % 146 155 154
B - STt T ST IS
e -l L oA —7‘5 :;.:‘
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Tuble b—Ameunt of Clguretie Smeking During 20 Yesrs Price w
Simdy Beperted by Lung Cancer Patimts and Controls

cp——

rrring Com Conr
Smoked por Day  Number Per cent Number Ter cent
Total L3 3 100 s18 100
Nens 3 ? 124 f‘
% 19 4 0 (1]
é - 7 “ 108 2
1 —- 04 9 199 38
2 o more 20 15 2 4
Net rececded 10 1 18 3

diflerent for the nonuscrs of tobseco in
the two series. '

This suggestion of an effect by cig-
areites only is cnnsistent with other in.
vestigstions in the feld. Soms support
for the hypothesis that cigaretts smok.
ing affects the development of epithelial
carcinoma of the lung more than ade-
waarcinoms may be noted. Six omt
of 46 (13 per cent) of the cases of
sdenocarcinoma  did act smoke cig-
arettes; wheress only 28 out of 472
16 per cent) of the patients with other
types of carcinoma, described variousiy
3  squamous, epithelial, undifferen-
liated, did not smoke cigarettes,

One commonly used messure of the
amount of exposure to cigarette smok.

ing, the sverage number of
smoked per day, sppears in Table 4
Seventy-lour per cent of all lung cancer
patients reported smoking one or more
packs of cigarettes on the sverage per
day over the preceding 20 years, com.
pared with & frequency of oniy 42 per
ceot among the controls. “Excessive
cigareite smoking” (two or more packs
per day) occutred almost four times as
commonly among the case series as
among the control group.

Other itemms which may indicate the
smount of cigsrctte smoking include
the age at which the individusl began
smoking, whether or not he smokes be
fore breskfast, and whether or not he
“inhales.” Table S reveals thet, by all

Table S—Age of Deginning Cigaretie Smeking, Stneking [Tabits, aad “Cigarette
Cough™ Reported by Lang Canecer Patients sad Countrels

Cases Contrals
Per oo Per cont
Cigerette  Smaking Based oo Peroem Basedom  Percemt
Characteristics Nember  Cigarette Based Number Cigarette Based
Sesvkars - Smeken -
Osly Total Ounly Tetal
Total L4t ] 100 s18 100
Tacal clzarette smakers &4 100 ] 394 100 76
Deiaa iSyearnofage 166 A1) k-] 116 » 2
Began 15-2¢ 26 -1 58 243 62 £7
Began 25 years of age 32 ? § k1] ] ?
“Luhale® “e 93 n 1 ] 6
“Smole before breakfast® 373 n be =% L “
“Cigantte cough” 204 2 » n?2 b 2
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Table 6—Estimated Prevaience Rates * of Lang Caucer per 100,000 Maies
of Selected Ager and Varinus Cigaretts Smoking Hahits

Estimsated Prevalence Rates Relative
Number Quantity Sewoked Daily t Prevaience §
All Al
Lasg Quas- Quaa-
Cancer  Costrol  Heavy **  tilies Nese  Heavy ttins
Patiests aged 50-59 years
1. Doll sad Hill b e/ ] 375 Ea ) °2 7 13 [
2 Wynder and Craham 258 210 117 7 ¢ n 11
L Sadowsky, Gilliam,
snd Cornfield 198 208 &7 “ 12 ? 4
4 Presemt 213 A3 102 % [} 17 ?
Patients aged 60-69 years
L Deil and Hill 197 199 137 %] Q ’e .
2, Wynder and Grsham 187 160 138 k) 5 » 15
A Sedowsky, Gilliam, .
sad Cornbeld % n “ n $ 9 4
4 Present 168 169 433 kL 17 -3 1

'L

t Quantity maabod daiir, ssrept jor prossas

wdisg 1o U wothed of Corsdald Data hur wudinoe of Dall eod X1} ¥yssier aad Coadum; sod
Sedowndy, ClUtism. sad Cormbeld fram e larer pagar.V
sndy, 4 oli forme of

R "

b pipas end

"ne

G gt spdy=—it ® mere.

of these criteriz, the lung cancer pa.
tients smoked cigarettas to a groater ex-
tent than did the control group. Also,
approximately two-fifths of the lung
cancer patients sated that they had had
8 “cigarctte cough™ ususlly antedating
the onset of their illoess by many years;
120 said that they hsd had a cough for
five years or more. The frequency of
such “cigarette cough™ was only about
one-half as great among the control
group and only 39 of the control pa.
tients indicated that their cough had
lasted five years or more.

Significance of Findings en
Cigarette Smoting

The data clearly show cigarette smok-
ing to be more frequent and intense
among lung cancer patients than among

shgure od 1o 1Dow o - as fellewe: ). Dol sad Miliwi ax. of mbasee s vank 3 § cignrvtion
s dopt 3. Wyader and G 1 siger = § ¢k i pipadnl = 1Y) iguretres: sad 1 Sudewsky, Citiem, sed
Combolsr~1 asigar = 18 siges 1 & pips 1o =9 & o yroumms iy, quamily mebed deily
Satindes saty cigae L
{ Relatve pweraionss i the mtlo¢ Neprprrsis amang botry mnebery/mie asheng hove; o k
have) i amewny i
o fNasry emeting o doloed a0 the follewies v of ¢k o« squical o ue pov depr=d, Dol

d Mili=i0 w more: 2. Tradew ond Coadam—33 or mare;: 3. Sedewaky, Cllliam, end Cormfoid—t o mows; md

the control group. Our data parallel
that of other recent, well controlled
studies; all indicate a positive correla-
tion between cigarette smoking and lung
cancer, a correlation which incresses
steadily with the smount of cigarette
smoking. One can hardly escape the
ennclusion of Dell and Hill¢ that
“smoking is ‘a {actor and as important
factor in the production of carcinoma
of the lung,” and the more recent con-
clusion of Doll,!* “The results amount, !
believe, to proof that smoking is a
caus~ of bronchial carcinoms.”

The cigarette smokcr or prospective
cigarette ymoker may wish to know how
much his chances of developing lung
cancer are increasced Ly such smoking.
Acknowledging that & cotrelation éxists,
onc may sl inquite how many times
does cigarctte smoking increase the

0y
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‘kelihood of lung tancer? Further,
what 18 that hhlihood in asbscluts
erms? To snewer thess gquestions
definitcly would require that records of
cigareuts smoking for large aumbers of
persous in the lung cancer age be
swembled. Thess persons would then
be placed in categories with respect ta
cigarette smuking, e.g§. nonsmokers,
moderate smokers, and hesvy smokers.
Finally they would be observed for a
suflicient length of time to determine the
rate of lung cancer among the various
.ategories of cigarcite smokers and the
nonsmokers.  (Such studies are now
under way,)

However, statistical dﬂml have been
developed for dats sach a3 thoes in the
present investigatioa which, if one s
willicg to make certaia assumptions,
yicld 2n answer to the question, how
many times does cigereits smoking in-

LUNG CANCER

VOL & n
cresse the likelihood of lung cancer?
Application of Cornfield’s formuls 112
to the data from four studies, including
the present one (Table 6), indicates that
for men aged 50-59 the prevalesce of
lung cancer is from four to 11 times as
great among smokers a3 among non-
smokers, and from seves to 27 times a3
great among heavy smokers a3 among
nonsmokers. Simiiar ratios were found
for the 6069 age group. This formula
involves the assumption that in so far a3
snoking history is concermed, the pe-
tients are s reprosentative sample of ail
lung cancer cases and the controls are
8 representative saniple of all other per-
sons in the generzl populatios.

Findings oa Occupations

As noted earlier, the records for lung
cancer patient and controls showed all

Talle 7—Twenty Per cunt Sample frem Complete Lim of
Ocenpations] Groups ! in Which There Were at Lean §
Cases o¢ S Camtrols Empleyed for $ Years or More

2

Occupation

Persons Empioyed in
Occupation at Least

S Years
Cases Coatrols

006 Atuthers, slitors, aad reperters

088 Ship capizima, mates, pilets, sad magineen

105 Clerka, gemaral office
15§ Canvamers and selicitors
180 Saicsmen lo comsumers

2ZI7 Wsiters aad waittesses, txcept privats family
266 Pulicemen and detectives, publie service

307 Animal sad livesteck farmers
317 Farm handa, mnimal and livestack

433 General wemiwerking socupatives, net
clasibed

chawhere

516 Painters, micept comstroction and maistenanes
$24 Brick aad wenemesens and tile setern.
32 Coamtrectien eccupations, ast clwewhars classified

42 locomative firemen

560 Attendaats, flling nations and parking Jots
583 Mcchanics and repsirmen, sot csewhere clamified

1 9
) 8
2 $
3 b}
7 4
18 10
é 3
¢ ]
10 10
] ?
3 [
3 1
L] s
3 1 4
10 9
1s 16
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Tuble 3—=Oceupation Croups * in Which the Freeaueney of 3 Year
Empioyment Among Cases War ot Least Twice 2
Great a3 Amang Conirols

Penees Finployed in
Oecupation at Least
Ouoegpation $ Years

Cases Comirels

016 Eagineers, eirvil

138 Steck cletks

26 Policernen and detectives, public service
43X Lumbetmen, raftsmen, and wood cheppers

L o d
— o st

473 Machine shep end relsted sccupstioms, not
claseified

deewhers
43 Weiders and flame cutters

S20 Occupetions in preduction of petrelevm
$23 Cowstruciion machinery sperators, aet
ciassified

eleewhere

823 Brick and stonemasens sad tile setters

$38 Brakemen, raiiresd

570 Firemen, othet thea procew fremen

$/3 Cranemen, detrickmen, bhoiscmen, aand thovelmen
§75 Drillers, extraction of minerals sad ceastructies
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occupations followed and their dura.
tions in years, A listing was prepared
of the occupations pursued by at lesst
fve patients or controls {or five years
or more. This listing revesicd 81 occu-
pations in tbis arbitrary frequency-snd-
duration category.

Table 7 presents a random sample of
these occupations and the number of
patients and controls who at some time
during their work history had been 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 (ocen-
pation) for five yesrs or more, and
among the 518 controls, nine had been
similarly engaged. Relative frequencies
of occupation would sppear to have the
same logical significance as such fre
quencies of cigarette smoking. The lat.
ter is, of course, much more comnon
among buth case and control groups
than is any single occupation. Hence,

-

the numbers pertaining to any one oc-
cupation would be less impresive than
in the case of cigaretie smoking. How-
ever, the frequency with which the lung
cancer patients had pursued czrtain oc-
cupations was substantizily greater than
the frequency with which control pa.
tients had pursued these same occupa-
tions,

The occupations for which the fre-
quency among cases was at least twice
as great as among controls, using the
same frequency-duration category as
before, appear in Table 8. Such s tabu-
istion, of course, shows the occupations
classificd according to an arbitrary code
which was not dcvised to reflect com-
mon occupational expusures that might
be responsible for lung cancer, Further
analysis therefore included the de
wiled cxamination of records of in-
dividual cases and controls and re-
grouping of occupations according to
possible common exposures. For ex.

T ae 90 =
3 L S ;£'¢A.'b i o
A ~i il Y g b Y,
» A-ag-&. - S
. Py -7 éﬂ.b =~
- B
P « LA g . -



ample, one octupationsl group, number
530 (plumbers, gas fitters, and stesm
{iners) sbowed 16 cases and 10 controls
with a fveyesr employment history.
Ezsmination of these 26 individual
rccords revesled that subetantially sil
the difference between case and control
eries was due to the steam fitters who
ad a beavy cxposure to asbestos, It
was aiso noted that other types of work
iavolving ssbestos occurred more fre
queatly in the employraent history of
ctses than umong the employment his-
tery of contruls, Thus, a new caicgory,
including steam Suters, asbestos workers,
and boilermakers—all invoiving expo-
sure 1o ashestos—was found to oecur 10
tines smong the cases and only one
time among the controls.

Table 9 presents the data for occupe-
tions grouped according to possibly
significant exposures, Although aum.
bers in esch of the categorics are small,
the differences between cases snd cone
trols appear to implicats the occupations
listed. It is of intetest to note that
reversl of those with the most wriking
differencet involve exposurs to metallic
particies and fumes snd products of
metallic cowbustion. This observation
tends to corroborate the suggestion of
Wynder and Graham ¥ that “hot metal™

LUNG CANCER VOL &4 IV

occupations mnsy be invoived in lung
cancer.

In recent data of Doll 3¢ tha oaly
occupation with an important excess in
the cancer group waa thst directly coae
cerned with the production of gas. Littla
or no support was found indicating that
other occupations suffer specisl risks.
However, Doll's study was based upon
experience in England where the em.
ployment pattern differs from that ia
the United States, especially California,
Also, Doll used an occupation code of
only 76 entegories which may have been
00 coarse to reveal the differences
found in the prevent investigation where
a code of 367 categories was used and
anaglysis carried to subgroupings of
there.

It may be noted that 77 persons with
lung cancer had an exposure of more
than five years to suspect occupations
(unduplicated count in seven
tion groups} according to the data in
Table 9. This sumber represents & not
insignificant proportion of the tetal
(318) lung cancer patients in the entire
study.

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

Tuble $eCases snd Contrels Employed for ot Leest § Years in
Sclected Oceupetion Groups *

Persaas Emploved In
Qcenpation at Leant
Ocoxpation $Yan
Caren Coetrols
L Welders and sheat metal werkers deing welding 14 2
2 Siezrm futere, boilermakees, and asbewton werken 10 1
3 Electrie bridge rrane eperators—mets! Industry s 1

4 Occupations i the extraction of leed, tine,

and

9 3

copper are
S Mes i firemes, oilary, snd wipers 12 [
f Conniroctiom u.; m::am;ac; :imm: } x2 12
7. Cuoks, cu 3 erciuding csnnery cosks) 33 21
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Table 10—Exemple of Adjnnment for Smoking Appliest 10 Weldaes
and Sheet Metnl Workers Doing Welding

Packages of Cigarettes Smoked per Day

2o Notre
Neue <t B - 1= more corded  Total
All cases and contrels,
male *
L Cases 2 16 5] 296 0 10 (]
2 Coatrols 110 Y 105 193 2 18 a3
X Total 132 61 174 489 a2 3 05
4. Propertios of
cases ameng
teta! cases
and contrels 0.167 0.283 0.%¢ 0.608 0.783 0.387
Welders snd rheet metal
werkers doiag weiding,
male
S Caves 0 1] 2 1 1 Q 14
& Caotrels 1 '] o 1 ] [} 2
7. Total 1 -0 2 12 1 [} 6
& Expected aumber
of welder cases t 0.167 0.0 0.792 7.260 0.733 0.0 9.002
.48
Kypotsed prepustion du-.qwﬂ-n:—“—st.&
it
Qhaevved propermion of came ameay n&m:;so.m
14
Kinuty-§se por cond onnddemss Hmire | Sor the prepartios — m (§.617, 0.904) Hy wigaibe "o % pm
comt lovel, »

* Fomosion entladed from tasel gremp, vioce caly Bolry ov (asinded s provps 3 whith wa ves appiind.

§ Obtasned by oppiviog the propertion of cow sveng 0tal cans tod sediraie 4 el peking Wy W the

samber of weilers 1o lhet smeking spoegety [lae Mo ¢ X dme Ne. 2%

t Hald, A, Siwerimicsl Todios and Tormaies Now York: jobm Wiler, 15

Kotw: Thin tont alae wos spplind (o oll sthor strepeiion groupe owy & Tobie
wbostes worhers™ wos en thw Darderd | 4

ale Ponge st the % yor com lovel of nadierienl Hgmhcants.

% T pep “ame fumm,
o the B pur emst lovel, JNape of the

as separate factors in lung cancer, For
example, both cigarette smoking and
welding sppear to be related to the
disesse, but do welders get lung cancer
more frequently merely because s a
group they are heavy cigarette smokers?
- Although data from the present study
involve amaill numbers for many of the
occupations, soalysis does indicate that
welding a¢ an occupation operates as &
{actor distinct from cigaretts smoking
in relation to lung caocer (Table 10).
The group of steam fitters, boilermakers,
and asbestos workers lies on the border.
ling of statistical significance when the
.effect of cigarette smoking is controlled.

In the other occupational groups the
numbers are such that the differences
might arise from chance variation more
than five times in & hundred.

Howuver, all the occupations listed
in Tabie 9 deserve intensive study to
determine their precise relationship to
lung cancer. One important step is to
assernble populations of individuals em-
ployed in these occupations, snd with
varicd smoking histories, in order to
observe their lung cancer incidence
rates. These rates may then be com-
pared with the rate for the correspond-
ing sgesex group in the general
population. One may thus determine




how being in 8 particular occupational
~roup 2ffcets the chances of developing
quug cancer and likewise how cigarette
.uoking inodifies these chances

Conclusion

The data in this study constitute still
anuiiet link in the chain of evidence
connecting lung cancer with cigaretts
amoning, evidence which the New Eng-
lund Juurnal of Medicine aotes to be
“w RIONE 2 W be considered proof
within the everyday meaning of the
word" 1 {t is tine {or those concerned
with health eduocation: and swith the
alics of sdvestising, at lesst in hesith
and medical journals, to taks nota.
Furthet investigetion should seek the
ctact component of cigarette smoke—
tar, arsenic, or other—which is respon.
sibile,

The duta also suggest that several
<cupations (Table 9), in addition te
thuse previously identified a8 having an
tiologicul relationship, may be involved
in the development of lung cancer.
Tlese occupstions should now be in-
tensively studied to determine to what
estent persons engaged in them suffer
¢ special risk of lung cancer. There
after, if an etiological relationship is
vhatly established, the precise exposure

LUNG CANCER YOL & 18]

and mechanisin respousible should be
identified in order that prniective meas.
ures may be introduced.
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Journal 25 Years Ago

ADDENDUM to the January, 1954 “25 Years Ago." In addition to the srticles

«n the romsuon cold mentioned last month, the 1929 Juutnat (p. 419) drscribes
a cight-page bonklet “That Mesa Cold,” by prewnt.dsy associate editor of the
Journal, Raymond S, Patierson. It was reportedly his firse production as director
of health educativn for the John Iluncock Mutual Lile Insurance Company, the
Javuary issue (p. 94) having reported his appointment s directot of health
wducation, Life Conservation Service of that company. Dr. Dutterson had already
been the autior of AJ.P.H.'s “Annotated Public Health Bibliography™ for several
.-am, it having first appeared undur his by-line in March, 1926,




