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Factors in Lung Cancer

Occupations and Cigarette Smoking as

LISTER BRESLOW, M.D,, FAPH.A, LeMAR HOAGLIN, GLADYS
USMUSSEN, and HERBERT K. ABRAMS, M.D., F.AP.H.A.

>

TMs jowr-year study oflers addi.
uangl evidence tending 10 connect
heary cigarette smioking with cans
vee, In additiom, it lisss seceral
sevupations that seeu to hare some
etivivgical relationship to the dis
eess, They need further study, as
“ iv suggested.

% The sharp incrcase in lung cancer
mmcislity constitutes one of the most
mrctacular discase phenomena of the
pd two decades, In the United States
B ape-adjusted mortality rate for lung
esorcr climbed from 2.7 per 100.000
pmqwlation in 1930 to 11.0 in 1948, a
wore than fourfold increase. In at least
wer state, Califuenia, pulinnnary cancer
suw accounts for more deaths than does
pelmonary tuberculusis, and among
sales 2ged 45-64 it causes 4 per cent of
o deaths.

Attempts to explain this rising mor-
bhiy as spurious, e.g., as due to im-
pored diagnosis of the discase, do not
wind up. The lung cancer death rate—
shxh unfortunately is still our best
speaximation of iacidence rate — has
wereased two and a half times more
tapidly among men than among women,
tve can lardly presume that physicians
bse applied diagnostic improvements
w nuch more completely 1o men than
s wonicn.  Likewise, the increasing pro-
pertion of lung cancer found as o cause
of death among autupsies supports the
torclusion that we are dealing with a
rea] increase in the discase.!

Favironmental  changes  appear  to
ofer the bDest explanation for the
phemamenon.  Previously  published

m

studies have implicated cigarette smok-
ing*% and certain occupations ® —— es-
pecially those involving exposure to
radivactive 7 and chromate ores? and
ashestos *—in  the' causation of lung
cancer.  llowever, the number of per-
sons known to have such uccupational
expusures in the United States is rela.
tively amall. .

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 investization, and

(2} to olwain data on the rule of

tohacco usage in lung cancer.

Methodological Considerations

Definitive study of whether an occu-« #-

pation or cigarette smoking is a causa-
tive factor in lung cancer requires that
the incidence rate for the-exposed group
be determined. This rate is then com-
pared with that of a control population,
the most acceptable control Leing all the
rest of the population from which the

De. Brestow is chiels Burcau of Chronie
Diveases, Califurnia State Department of Pup-
tic Healtlh, Berkeley, Calif.; and Ae. Hoaglin
and Mrs. Rasimassen are also associgted with
this  department.  De. Abrwns, who was
formeely  chitef, Bureau of Adult Health,
California State Department of Public Healtly,
i now medical dieector, Health and Welfare
Fand, Chicago Office, Thester and Amusement
B Januwors' Union, Local 25, Chicago,
M. Thi< paper is based on a study supported
by a research grant (CS 9M7) from the Na-
tional Cancer Institute, PHS, and was pre-
seatid before the Indusirial Hygicne Scetion
of the American Public Healtll As<ociation a
the Eizhty-fitst Annual Mevting in New York,
NY, November 30, 1953,
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exposed group came. Assuming the
sames diagnostic and reporting standards
for Doth groups. one may thus deter.
mine how the chanee that 2 member of
anevposed group  will develop lung
cancer compares with the chance that
such &t person would develop the dis.
case if he were not a member of the
exposed zroup, If the likelihood of de-
veloping lung cancer js substantiaily in.
creased by bcing in the expused group
(e.g., a certain occupation) one may
conclude that the expasure is a causative
factor in the discase. The key to this
analvsis lies in determining comparative
incidence rates for a suspect group and
a control population.

But first it is necessary to identify
suspeet exposed groups.  Thul was the
aim ol the present study. The im.
portance of pin pointing these groups
arisex from the fact that incidence
studies require assembling sizable popu-
lations and obscrving the occurrence of
the discase in them—a large and ex-
pensive tazk.  If, for example, data
wire oblained implicating oveeupations
Peyend  those already  kuown 1o be
cavsitive factors in lung cancer, one
would he justified in assembling posg.
lations of the occupational groups and
observing them for lung cancer inej.
deace rates—g study which would de.
velop  aore  definite prool of the
presence or abience of an ctiological
refationship,

Neveral mcthods of investization have
advaneed our knowledge in this sphere.
First. is elinical observation of associa-
tion hetween a case ar a few cases of
lung cancer and some exposure, e.j.,
ashestox, One delect of this method s
that such clinical observating depends
larsely on chance and often invulves
such small numbers of cases that the
validity is questioned. Where made,
of course, such obscrvations are helplul.

Another common methiod of identi.
fving suspect occupations in a highly
fatal discase, sueli as lung cancer, is to

note the frequency of the variow w2 $ ond
Pations on death certificates when LA vy ovewpal]

disciase appears as the cause of &S R emd of 512
The frequencies of the occupnliou»é:? : e

such death certificates may thes be agit)d

cerfificate data arise from the follo Yo venrve e
circumstances: only one occupation %< uaneg thw sar
be recorded: while this is Supposd €%1° ngaeey, That
be the “uanal nccupation,” it is oftey et lnde the

correctly rocorded and duration i mwﬂf
vvcupation is not recorded. Al g Y pwpmaa, Leca
circumstances tend to blur the i
calion of suspeet occupations from deGitle?
certificales, . . M

The method sclected jn the presg?
study was 10 deterniine the it
vecupational and tobacco-usage hi :
ol lung cancer patients (and & comd)
group) by actugl Ciiterview with &8
patients,  The work history included
number uof years engaged, name of
pany, hudustry, a description of d s
and listing of products and hazar -
naterials knowa to the patient.

7
s 3

Data Collection :
Patients observed during 1040188

general hospitals, five veterap or m3$
lary, two university, and ope p
hospital) comprised the study gra
An interviewer especially qualified i
occupational analysis obtained the dad
from cach Patient in the coope 14
hospitals whasse condilion permitted e
interview,  The session with each p§
tient often lasted (wo hours or men
since many details about smoking wm {;
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~ obtzincd the du

duinml and the information about
~ery wecupation was highly detailed.
A tetal of 518 patients who finally had
Mautoquthologically proved diagnoses of
Jeng cancer were ultinuately included in
e gnalynis.
For rvery patient in the case series
" smather patient admitted to the hospital
., sbant the same time—of the same age
~, {wkhin five years), sex, and race—for
~ s <oadition other than cancer or a chest
1 dmesee was clicsen in a random manner
+ o 8 matched “control” Two inter-
sowets, one working in Northern Cali.
feria 2nil one in Southern California
bmpitals, obtained the data from the
=g cancer patient and conlrol patients
wing the same schedule in identical
. waaner. That interviewer bias did not
- emter into the determination of tobacco-
* weage history seems likely, among other
fraons, lecsuse the results closely
peralle] those obtained in other investi-
, gulons where such bias apparently was
. @riuded,*® and because the results for
the two interviewers were very similar,
.- R s dificult to conceive how inter-
virwer lias might have aflected the
sccupalional  data, since both lung
eaocer  patients and  control patients

»

-

. wone of these was suspected by the in-
wrviewers.  Preliminary findings were

‘; Mbpt from the interviewers until the

ond of the data collection.

. wrotioned hundreds of occupations and -
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Methed of Analysis

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

Attempts to analyze the data concern-
ing type of industty and cxposure to
materials already identified as toxic or
carcinogenic did not prove {ruitful.
Henee 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),
prepared by the Division of Occupa-
tional Analysis, U. S. Emplovment
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
so 3s to reveal the type and degreé of
smoking, as well as the fact of smoking
itsclf.

Finally, an attempt was made to sepa-
rate the effects of tohacco usage and
occupations which appeared implicated.

Table 1—Age Distribution of Lung Caneer Patients and Controls

in the cooperatingk -
lition pernuitted S48 *
<ion with cach

vo hours or mong
ihout smoking wesg:

Cases - Controls
Adeno- Other Types
Age carcinoma of Carcinoma Total Total
Total 46 472 518 S18
Under 40 3 22 25 2%
4049 6 56 62 59
50-59 19 194 213 213
60-69 14 151 168 169
U and over 4 46 S0 51

2’
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Tahle 2—Sex and Race Distribution of Lung Caneer Table
P’atients and Controls ol .
Cases X e l'a-hca
Atrols ¥ garettc
Adeno- Other Types g Qamb e per
Sex and Raece carcinoma of Carcinoma Total Total }.&’r
¢ Yotal
Total 46 472 518 18 tﬁ-ﬁf .
, Noaw
Total maie 42 451 493 o3 -'5;'. . <%
White 41 420 46} 41 Gy . W
Nt‘l‘ .o 2 20 % !_. l -
Other 1 11 12 1 . 3 et more
.  Nat pecord
Total Female 4 21 25 b ...______‘ ¢
White 3 15 18 18 X
Negro 1 3 4 4 Com AR -
Other . 3 3 3 _@&eewvnt for the

v, I

Findings on Smoking

Tables 1 and 2 reveal the distribution

tories of having smoked cigare: ¥ :
whereas only 394 (76 per cent) of %" hee the hypothe

84 W tweo scries.

,j': Thin suggesti
= ' &vemew only is «
*, veiigalions in ¢

of the lung cancer patients according to
their  biological characteristics — age,
sex. race, and the essential similarity of
the niatched control series in respect to
these characteristics. :
Tobaceco usage by lung cancer pa-
tients and the control group is shown
in Table 3. Here one may note that
451 (Y3 per cent) of the cases gave his.

Table 3—Tobacco Usage During 20 Years Prior to Study Reported by
Lung Cancer Paticats and Controls

controls pave a similar history. Ne
greater {requency of tubacco usagey
other forins (pipe, cigar, chew, " swarefnoma m
snufl) occurs among the lung caogdyti 9 4a 113 per
paticnts when compared with the e €. adeccarcinoms

s
Py

trol group. In fact, 08 of the conth ¥ 4

g »

?
A~

an -

cigarettes exclusively; whereas only E
of the lung cancer patients did «
relative {requencies witich are not mud?

metise: wlieres

| % prt cent) of

pre of carcine
& wquamoys,

Maited, did not :

We'* Ose common

. Cases ‘: :
Manner of Using Adeno- Other Types f
Tobacco carcinoma of Carcinoms Total i
. :_ yarette Smoki:
Total 40 172 518 LI 1’ 1 hetacteristics
Total not smoking - 1y
cigaretics 28 H 14 {
'h—_
No use of tobacco 15 19 5 ‘onad
Tobacco other than =g iw tigarette amc
cigarettes, only 2 13 15 8 Fryl Sugas l‘.;yurl of
.- Segan 152
Total snoking cigarettes 40 444 484 k7 t Sogaa 25 years of
- Wt b,
Cizarettes, only 31 298 329 M B ~is belore bre
Cigarettes and other 2 146 155 . It & t'\ww cough”
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Table 4—Amount of Cigaretie Smaoking During 20 Years Prior 10
Swady Reporied by Lung Cancer PPuticnts and Caontrols

} £
Péie:ti:; Cases Controls

Smoked per Dey  Numiiee Per cent Number Per cont

Toal 518 100 518 100

None M 7 124 24
<% 19 © 4 50 10
G - 7 4 105 20
} - K ) ’ 59 199 a8
2 o¢ maore 80 15 22 4
Not tecorded 10 2 18 3

PSR S T Y

]
-

&Lcrent for the nonusers of tobacco in  ing, the average number of packs
B 1wo series. smoked per day, appears in Table 4.
This suggestion of an effect by cig- Seventy-four per cent of all lung cancer
metes only is consistent with other in- patients reported smoking one or more
wdtigations in the field. Some support packs of cigarettes on the average per
fr he hypothesis that cigarctte smok. day  over the preceding 20 years, com.
bog aiiccts the deveiopment of epithelial pared with a frequency of only 42 per
aacinoma of the lung more than ade- cent among the controls. “Excessive
wmarcinoma may be noted. Six out cigarettc smoking” {two or more packs
of 46 (13 per cent) of the cases of per day) occurred alinost four times as
sdnocarcinoms did not smoke cig- commonly among the case series as -
srctics; whereas only 28 out of 472 among the conirol group.
{6 per cent) of the patients with other Other items which may indicate the
types of carcinoma, described variously amount of cigaretle smoking include
» squamous, epithelial, undifferen- the age at which the individual began
teird, did not smoke cigarettes. smoking, whether or not he smokes be- N
One commonly used measure of the fore breakfast, and whether or not he
swant of exposure to cigarette smok- “inhales.” Table S reveals that, by all

Pk

PN T )

iKgve_ fate

Teble 5—Age of Beginning Cigarette Smoking, Smoking 1labits, and “Cigarette
Cough” Reported by Lung Cancer Paticnts and Controls
itrals

Cases Controls
stal
— Per cent Per cent
18 Gearette Smoki?g Bascd on  Percent Based on Per cent
Quracteristics Number  Cigarette Baved Number  Cigarette Based
Smukers on Smokers on
2 Ouly Tutal . Only Tatal
% . Yudl 518 100 518 100
' Yo} cigerette smokers 481 100 93 394 100 76
68 1} Brcan 15 years of age 166 34 32 116 29 22
- 8 Began 15-24 ;) 59 53 213 62 47
%4 Brgen 25 years of age 32 7 6 35 9 7
0 “adale” 4 93 8° azn 83 63
“wnle before breakfast™ 373 e 2 Rast oA 43
54 “Cicarrite cough™ 201 12 kU 112 M 22
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Table 6—Esmimated Prevalence Rates * of Lung Cancer rer 100,000 Male 7 Tl
of Selecied Ages and Various Cigarette Swne :

Estimated Peevalence Rates

Numlier Quaniity *moked Daily +
Al
Lung Quan.
Cancer  Control Heavy **  (jties None
Patienis aged 50.59 years
1. Doll and il 276 275 e 42 7
2. Wynder and Craham 258 210 117 47 4
3. Sadowsky, Cilliam,
and Comnficl 198 08 87 41 12
4. I'resent 213 213 102 3% 0
Paticnts a sed 60-69 years
L Doll aud lint 197 199 137 63 0 .. .
2 Wynder and Cruham )47 H V) 138 W0 3 29 5
3. Nadowsky, Cilliam,
and Cornficly 76 n 44 7 5 9 (]
4 Present 108 169 433 ;) 17 23 }

! Quaniity smeked daily, eRcept for presanm Mudy, ie ol for
Cigers comveried te Sbeir equivaleats 1 tigateties g lellows: 1. Dolt asd Hi

& dey; 2. Wyndes #ad Creham—) tigar = § tigeraites,

Comnbeld -3 clger = 10 cigareties, 1 o, pipe tebacre =

meludes enly SiIgarvite umolking,
s Relative poevalencs to the raria: Heavyp—ygis
SBung smekers/raie ABoog neswmokese.
29 legvy IMuhing ia defined oo
nd Hill—39 o meew; 2, Wynder and Ceahame)
4. presens Sudr—4d o more.

of these criteria, the lung cancer pa-
tients smoked cigarettes 10 a greater ex.
tent than did the contro) group. Also,
approximately two-fifths of the lung
tancer patients stated that they had had
a “cigaretle cough” usually antedating
the onset of their llness by many years;
120 said thay they had had 2 cough for
five years or more, The frequency of
such “cigurette cough” was anly about
onc-half as great anmaong the controj
Eroup and only 39 of the controi pa.
tients indicated that their cough had
lasted five years or more,

Significance of Findings on
Cigarette Smoking

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

b pipeful = 2'4 cigerester; gad 3. Sedoway, Cillteg,
20 cigarerten 4. For precem sedy, queatity [T

the following sumber of cigareties of eqsivelents

B4 of smokiag Cxprewmed a0 cigaretien, with

the control group. Our data pend®

that of other recent, well conpdd

studies; all indicate a positive corsigy
tion between cigarette smoking and el

cancer, a correlation which incresd
steadily with the amount of cig
smoking. One can hardly esca
conclusion of Dy and Hi+
“smoking is a factor and an impe

factor in the production of carcinegy’

of the lung,” and the more recent s

clusiop of Doll,® “The results amonm &

elieve, to proof that smoking j :
cause of bronchia) carcinoma,”

he cigarette smoker of Prospedyts

cigarette smoker msy wish to know
much his chances of developing il
cancer are increased by such smo;

Acknowledging that o correlation engf

one may still inquire how Mmany
UCs  cigarelte smoking increase

EY
»

&

of cigaretres per duyp=l 4 )
S a¢ merw; 3, Sadewsky, Gilliam, ond Comabeld—4} o g

Weprire of cigarc
raemand s e,
, Pk wey,)

{Suc
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fes € - Ddidood of lung cancer? Further,
IR D W that likelihoud in abisolute
ve B Y wem? To answer these questions
ncet -84 drkaitely would require that records of

AR § 3’ sigureste smoking for large numbers of

Que_ gy, pwons in the lung cancer age be
tiis ¥'Y guembled. These persons would then
£ Meplsced in categories with respect to
¢ fx oemmile smoking, €.8 nonsmokers,
N ER sedmte smokers, and heavy smookers.
‘%5 fwady they would be ohserved for &
.‘, > adcient length of time to deterinine the
¥ = of lung cancer anuvng the various
"B awxarics of cigarelic cmokers and the
i [l gomeamokers. (Such studics are now
bt w3y.)
4 - However, statistical duvices have been
§ 7§ deweloped for data such as those in the
ot 1 PO investigation which. i[ one i
. wauag lO make certain assuinplions,
W pipes md 2 . .
4 cigprome Bl an answer to the question, how
Cillom, = Bf-+ wmay limes does cigarelle smoking in
moked dub G F .
1nath by _‘
dey—i D B

w were: wd Ocenpationa! Grou

Cases or

Table 7—Twenty Ver cent Sampie {ron Complete List of
ps 3 in Which There
5 Controls Fmployed for 5 Years or More
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.

crease the likclihood of lung cancer?
Application of Cornfield's formula noz
to the data from {our studies, including
the present one (Table 6), indicales that
{or men aged 50-59 the prevalence of
lung cancer is {rom four to 11 times as
great among anokers as among non-

- ——tya
REZSS

pnagy g et "
f TS

T

.as .-

smokers, and from seven to 27 times as b
greal ameong heavy smokers as among i~
nonsimokers.  Similar ratios were found b
for the 6009 age gTovp- This formula Dy
involves the assumption that in so far as
smoking history is concerned. the pa- :

ticmts are a representalive sample of all
lung cancer cascs and the controls are
a representative sample ol 2l other pet-
cons in the general population.

W T e

Findings on Occupations

As noted carlier, the records for lung
cancer patient and controls showed sll

Were ot Least 5

Persans Emploved in

) pmlld 4 QOccupation al Least
controlld § Occupation 5 Years
¢ correle Cases Controls
: and lung =
increass 3 % Authors, editors, am} reporters 7 9
cigarets 8% 83 Ship captains, mates, pilots, and enpineers ] 8
:scape the M~ 106 Clerks, general olﬁ'ce. 2 8
G tha : 165 Canvassers and solicitors 3 1
! 180 Selesmen to copswiners 7 4
imporiast 3 o Waiters and wailreas, except private family (R} 10 -
carcinomt 4 %% Policemen and detectives, public service 6 k
%07 Animal and livestock farmers 6 . 5
317 Farm hands, animal and Tivestock 10 10
a3 General woodworking wernpations, not
elsewhere classifivd 8 7
516 Painters, excepl consifuvtion snd maintenance 3 6
§2t Drick and stopemasons and tile serters ) 1
439 Construction occupations, not clsewhere classified 45 25
842 Locomotive firemen 3 6
uh  Atteadants, flling stations and parking lois 10 9
583 Mechanics and repairmen, not claewhere classified 15 16

Rete: Sampte rendomly selected from
Jutsiven requirements
vane ¢lowibed sccarding 1@ )-Jugnt categavios
Sadisgron, B &1 U

.

ithe 81 uccupstien gresps wbich mut the stated frequency.
(st least 3 cosse of § coatrels with 5 yeore oF

$. Empleyment Servce.

mers employaent). Occupa-
in ihe Distionary of Occwpational Titles (2nd ed ).

1919,

.
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ks - Table Spai seonnges * i Whiels the Freguenes of 3 Yenr :
T Fabl "l::::::;;‘:::‘::::“,\‘u.::-::; ".u:l-- Woas at Dy "l'hin' s 3 ‘.mple? one occ
& GCrent ae Amang (;ull'lruln 1 530 (PIUMIKST!
b . fitlers) showed
i Prresms Fanployed in - :with a ﬁ"e’)'c
T Ohcrtrpation at Laast i Eul‘lﬁl’llliﬂl‘l ¢
. Occupation e S Yvurs -records reveaic
. Cases Comirols , ithe difference |
o . 3 !mies was due
i M% Engineers, civil 5 } ihad a heavy e
A 138 Stock elerks ‘ » . ‘7 3 ;m also noted
° ctaives, puddie serviee 0 : . .
f;g {t:::l::::'n’.nl::fl":::r:.“nﬂnd l\\'no«l choppers it 3 : :u\'o}vmg: asbes
. 473  Machine <hop and related ocrupations, not - :qucntly in the
. elsewliere classificd 8 3 - cases than amo
: » 485 Welders and flame cutters 10 ! . :'loq of conmtrols.
. 520 Occupations in production of petroleum 5 2 ) inciuding steam
523 Construction mar!ﬁnvry operalars, not . r s0d boilermake
elsewhere classificd V i k.
32% Brick 2nd stonemacons and tile cetters 3 | - e to asbestos
? 538 DBrakemen, railroad 10 3 © lanes among (l
§ 570 Firemen, other than process firemen N 2 : tme among the
. _ 573 Cr;ncmcn’ dcrri_rkmcn. hpmmcn. and -lmn'ln.wn l.': 6 I Table 9 prese
) 575 Drillers, exiraction ol minvrals and construrtion ] 2 m grouped
! ® Ocropaticas clasvibed arcarding ta  the Dictioneey ol (ceapriinmel T.ilee 30 ed.). 'isniﬁunt QXPO
Washington, D. C.: U, 5. Emplorment Servise. 1919, Includes anly ocrupatinne 1o whirli there were hﬂ in each 0[ .
st Jeast 3 cases with § years ne more o) emplay ment. ‘!‘ diﬁerea.ccs l
. trols appear to i
occupations joilowed and their dura-  the nambers ferlaining 1o any one oo §.- l'\'er;l ]ft L;: 0
tions in years. A listing was prepared  cupation wouil be Jess nnpressive thas &if ol those
of the occupations pursued by at least in the case of cigarette smoking.  How ‘ qrinca invol
five patiemts or controls for lfive years rver. the frequeney with which the lug 3 "mlcl.a and f‘_
or more. This listing revealed 81 occu- ecancer paticnts had pursued certain oo §s m ic corabus:
] pations in this arbitrary frequency-and- cupations was substantially greater tha . T dto corrob
duration catcgory. the frequency with which control pB. T oz and Gra
Table 7 presents a random sample of tients had pursued these same occups §
3 these occupations and the number of tions. - o) ,
] paticats and canirols who at some time The occupitions for which the fre Table
during their work history had been en- quency among cases was at least twi #
4 gaged in them for five years or more. as great as among controls, using ke §,. ~—————
e It wili be noted that among the 518 samec frequency-duration category » B°
EE lung cancer patients seven had worked liefore, appear in Table 8.. Such s ate 8%
’ as authors, editors, or reporters (occu- lation. of course. shows the occopation F1.
. i pation} for five years or more, and classified according to-an arbitrary e §° e
g : among the 510 controls, nine had been which was rnt devised 1o refliet com 23, ;' g’"de"ﬁ‘
4 similarly engaged. Relative frequencies mon oceupational exposures that migi ¥+ Py ‘z':::}e ‘;
4 v of occupation would appear 1o have the  he responsible for lung cancer. Furthe £ 4 Occupatio:
T ’ same logical significance, as suech fre- amalysis therefore  included the & ‘o and cop
] . quencics of cigarcite smoking. The lat-  tailed examination of records of i @3 S. Marine en
b ter is, of course, much more common dividual cases amd controls and » F (;' c(‘:;';:“"
among both case and control groups  grouping of occupations according P! e 7
than is any single occupation. Hence, possible common exposures. For o * Oreapation
1 . ' [ dotailrd esaming:
. ‘ . :
E

'3
} >
3 3 lv:? bf‘"f
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B Iplombers, gas fitters, and steam
W) showed 16 cases and 10 controls
s five-year ermployment hislory,
E® $omastion of these 26 individual
. wesd revealed that substantially all
# &Scrence between case and control

5% Whe was due to the sicam fitters who
'? » heavy exposure lo asbestos. It
o WD s noled that other types of work
fudehing asbestos occurred more fre
L gontly in the employmient history of
' than among the cmployment his.
ol coatrols. Thus, & new calegory,
phding sicam fitters, ashestos workers,
o boilermakers—all involving cxpo-

"N e (707 B N g
-
»

: % 30F @t 0 asbestos—was found to occur 10
s . ’:oi $:x 9w among the cases and only one

2 'fg'é £ 3 among the controls.
g 4::"'\3‘3 AE 9 presents the data for occupa-
3, ‘grouped  according to possibly
o (2ma k). PoiicSetdgmdrant exposures.  Although num.
ehich there were -3 S® & each of the cateporics are small,
T '? ¥ &ferences between cases and con-
\¢f'§ 8% Wb wpear to implicate the occupations

PN e

M ded U is of interest to notle that
ng to any one & o feeed of those with the mast striking
s impressive thas + 28 ‘Berences involve exposure to metailic
e smoking. llu-.; A\ peces and fumes and products of
ith which llse. Iy “TreS el combustion.  This obscrvation
ursued certain “{ 3 o » corroborate the sugzestion of

mi:“{l g::::::ll:;r Ypuder and Graham 13 that “het metal”
w Ic .'n b 790

W
R - (S
tor which the lre %

was at lcost (e

, one eccupalional group, number :

LUNG CANCER Var, 4 1ye

vecapations may be tnvolved in lung
cancer.

In recent data of Dali'® the oniy

occupation with an importanl execss in
the cancer group was that dircetly con-
cerned with the production of gas. Little
or no suppart was found indicating that
other occupations suffer special risks.
Haweves, Doll’s siudy was bascd vpon
experience in England where the em-
ployment patiern differs from that in
the United States, especially Calilornia.
Ako, Doll used an oecupation ecode of
only 76 categorics which may have lieen
too coarse to reveal the differences
found in the present investigation where
a code of 367 catcgories was used and
analysis carried lo subgroupings of
these. :
It may bLe noted that 77 persons with
lung cancer had an exposurc of more
than five years ta suspect occupations
(unduplicated connt in seven occupa.
tion groups) according to the data in
Table 9. This number represents a not
insignificant proportiom  of the total
(316) luag cancer patiends in the entice
study.

A further question upon which the
present data might be expected 10 throw
soune light ix the extent 1o which ciga-
relte smoking and oecupations operate

Table 9—Cases and Controls Employed foe at Least 3 Yeurs in
Sciceted Occupation Groups

controls, using D .- i¢5
Jlion calcgory = hZhm-

Persons Fanployed in
Occupatinn at Leau

de 8. Suchas I.Ab“;' ‘% b ; Occupation 3 Years :
'ws the occupalame ;X 3 Cuves Conauals
itrary onds § 78
::dantarblﬂ“? ”1 L Welders and shest metal workers doing welding 14 . .2
o rc N . 1 Stesm fitters, Loilermakers, and asbestos workers 0 H
hosures that m&; ) & Eecteic bridge crane operators—metal industry H 1
ng cancer. FW{.«; Fraet L Occupations in the extraction of Jead, zine,
included the b,;;t PR . “an’\i copper ore . . . 9 3
ol R _\'ﬁ e engineers, firrmen, odlers, and wipere 12 '
of rcco]rdt o b‘_;; 2g: & 4 Construction and maintenance painters : 22 12
controis 3 ol - 8 Cooks, commmercial (exclwding cannery cooks) . 33 21

. . R A
tions according '3 232 e

Maded esamination *of recania,

» ..
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Table lO-E;nm'glv of Adjuctment for Smokine Applied
: : cami Sheet Metal Workers Doing Welding

OF PULLIC HEALTYH

1o Welders

Packages of Cigareties Smoked per Day

+ ®Femalos esciundert (rom tetal group, siner eniy meire

} Obtained by eppiying 1be Preporiion of cases arsong latal castn an

sember of welders im that ameking categ
$ Huld, A. Statisvica) Tables avd Formulss.
Nete: This test aiso was spplied to il othe

bollermakers, sshestas woskera'

as scparate factors in lung cancer. For
example, both cigarctte smoking and
welding appear to be related to the
disease, but do welders get lung cancer
more [requently merely because as g
group they are heavy cigaretie 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 from cigarette smoking
in relation to lung cancer (Table 10},
N The group of steam fitters, boilermakers,

o T and ashesios workers lies on the bordcr-
line of statistical significance when the
effect of cigarette smoking is controlled,

[

e )
Xfens
Eas

et U0

2 2 i T i'tt,, k%

ory [lise No. 4 % line Neo, 7).
New York: Jabn Wiley, 2633,

T oftopalion groups wnows in Tehle 9.
was on the barderiine of erecistical
sther groupe met the 9% per cent level of satiotyeal menihcanee.

2o0r Not re.
None < Yoy Y — 1 — more  corded Total
. All eazes and controls, .
malie *
1. Cases 2 16 69 296 80 10 493
o Z Controls 110 43 105 193 2 18 493
. 3 Totaj 132 61 174 489 102 28 936
4. Proportion of
Cascs among
total caees
. and controls 0.167 0.263 0.3 0.605 0.783 0,337
Welders and sheet meai )
‘ workers doing welding,
male
) S, Cases 0 0 2 n ) 0 14
Vo 6. Controis 1 0 0 1 0 0 2
v 1. Total 1 0 2 12 1 0 16
i 8. Expected numler
of welder cases ¥ 0.167 Q9.0 0.792 7.2060 0.783 0.0 9.002
$. 007
Expeciad propersicn e comms ameng weldere = —em— = .54
. 16
1}
Observed prapertion of €a0ed ameag weldets = — = 0,873
16
4
Nisoty-Gve por cem conbdence limite § lovr the pvmnlnl— = (¢.6}7, 0.98¢) —otatiarically teniieant ol 85 pu
et level. s

ate included in groups 10 which et wae applied,
4 conirnls in esch *oeking category ta the

The group "steem etary,
significenesr ot the 95 Per cent level. None of te

In the other verupational groups the
numiers are such that the diflerences
might arise from chanee variation more
than five limes in a hundred.

However, all the nccupatians listed
in Table 9 deserve
determine their precise reiationship o §
lung cancer. - Que important step is to i
asseimbie populations of individuals ep

ploved in these occupations, and wity g

varied smoking histories, in order 1
observe their lung cancer incidence j:
rates. These rates may then be cop ¥
pared with #he rute for the Correspond

ing age-sex group in  the genenl Ei
population.  Onc may thus determine §
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how being in a particular ocrupational
group atfects the chances of developing
lueg cancer and likewise how cigarclle
smoking modifies these chances.

Conclusion

The data in this study consiitute stil]
gaother link in the chain of evidence
connceting lung cancer with cigarette
smuking, evidence which the New Eag.
lend Journal of Medicine notes to be
i strong as to be considered proof
within the everyday meaning of the
word.” 14 " J¢ is time for those concerned
with health education and with the
ethics of advertising, at least in heaith
and medical journals, to take note.
Further investigation should seck the
€1t component of cigarctte smoke—
W, arsenic, or other—which is respon-
sible.

The data also suggest tham severa]
occupations (Table 9), in addition to
these previously identified as haviog an
tticlogical relationship, may be involved
i the development of lung cancer.
These occupations should now be ine
tnsively studied to determipe to what
estent persons engaged in them suffer
8 special risk of lung cancer. There.
slter, if an etiological relationship is
clearly established, the precise exposure

~
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i
“and mechaniom responsible should e

identificd in order that praolective mcas.
ures may Le introduced. '
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Journal 25 Years Ago

ApoENDUM to the January, 1934 “23 Years Ago.’
o the common cold mentioned Jast month, the |
an eight-page booklet “That Mean Cold."

Journal, Ravmond S. Patterson,

It was reportedly his
of health education for the John Ilancock Mutual L
hnvary issue (p. 94) having roported his ap
wducation, Life Conservation Service of that com
been the author of AJLPIL's “Annatated Public Health Billie
Jears, it having first appeared under his by-line in March, 1926.

In addition o the articles
929 Journal (p, 419) deseribes
by peesent.day associale editnr of the
first production as ilirector
fe Insurance Company, the
pointment as direetor of healih
pany. Dr. Puatterson had already
sgraphy™ for several
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