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Occupations and Cigarette Smoking as
Factors in Lung Cancer
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exposed group came. Assuming the
samee diagnostic and reporting standards
for both groups. one may thus deter-
mine how the chance that a member of
an evposed group  will develop lung
cancer compares with the chance that
such a persan would develop the dis-
case if he were not a member of the
exposed group.  1f the likelihood of de-
veloping lung cancer is substantially in-
creased by being in the exposed group
{e.g., a certain occupation) one may
conciude that the exposure 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
suspret exposed groups.  That was the
aim ol the present study. The im.
portance of pin pointing these groups
arises  from the fact that ineidence
studies require assembling sizable popu-
lations and observing the sccurrence of
the disease in them—a large and ex-
pensive task. I, for example, data
were obtained implicating occupations
hevond  those  already  known o be
causative factors in lung cancer, oue
would be justified in assembling popu-
lations of the occupational groups and
observing them for lunmg cancer inci-
denee rates—a study which would de-
velop  more  definite prool  of  the
presence or absence of an ctiological
relationship.

Several methods of investigation have
advanced our knowledge in this sphere.
First. is clinical observation of associa-
tion hetween a case or a few cases of
lung cancer and some exposure, e.g.,
ashiestos.  One defect of this method is
that such clinical observation depends
largely on chance and often involves
such small numbers of cases that the
validity is questioned. Where made,
of course, such observations are helplul.

Another common method of identi-
fving suspect occupations in a highly
fatal disease, such as lung cancer, is to

note the frequency of the various ;
pations on death certificates when € ’M svswpali
discase appears as the cause of 2 tomd of 31
The frequencies of the occup:houélm
such death certificates may then be st

pared with those on all death certifa
for the general population. 1l cogd
occupations appear with much pa3(. -
frequency on death certificates fo '?’f et e samm
cancer than on certificates where u@i fve g
is due to other causes, one may >
that the occupation may be inve ;
and shauld he intensively investiphi,
Important achievements may be credie

to the use' of this method. Ho \q-,w oual on

certificate data arise from the follovg
circumstances: only one occupation s
be recorded; while this is supposd
be the “usual nccupation,” it is oftes s
correctly recorded and duration is
oceupation is not recorded. Al futh
circumstances tend to blur thcﬁe@

cation of suspect occupations from dadiih
u'rnf« ates,

study was to determine the lifek
occupational and tobacco-usage '
ol Jung cancer patients {(and a connys
group) by actual ' interview with &
paticnts.  The work history included kg
number of years engaged, name of
pany, industry, a description of dvtimas
and listing of products and hazarde;
miaterials known to the patient.

Data Collection

Patients observed during 1949—1

in 11 California hospitals (three coms®}d ™™~~~
general hospitals, five veteran or mdSYa .

lary, two university, and one p lz“ A
hospital)  comprised the study gromigiyD swes s—————
An interviewer especially qualified h 3 taal
occupational analysis obtained the i " Dader 40
from cach patient in the cooperaimyy . )
hospitals whese condition permitted & 033
interview.  The session with each pi?s ® &
tient often lasted two hours or mes 3 ™ and o
since many details about smoking wa s

~o-



{ the various mf

tificates where the
he cause of death
hé occupations o
- may then be con
il death certificates
dation. 1f cerznBv - For rvery patient in the case series
with much greatd € ’ smether patient admitted to the hospital
crtificates for lung$?  odowt the same time—of the same age
ficates where deaE " jwithin five years), sex, and race—for
. one may concluk &~ s condition other than cancer or a chest
may be involvd g3 dmeaee was chosen in a random manner

<sively investigated . o0 a matched “control” Two inter-
ats may be creditd®  ewwers, one working in Northern Cali-
method. Howere, $unia and one in Southern California
I this use of death boepitsle, obtained the data from the
from the followinff . =g cancer patient and control paticnts
mne occupation mijg  weing the same schedule in identical
this is supposed 4@  wasner. That interviewer bias did not
‘ion,” it is often ;g . emter into the determination of tobacco-
nd duration in te¥ - weage history seems likely, among other
corded.  All thex prasons, Decause the results closely
o blur the identi¥  purallel those obtained in other investi-
ipations from dead¥-" patlons where such bias apparently was
‘§  ecdoded,* and because the results for

B 1wo interviewers were very similar.
. % W dificult to conceive how inter-
virwer bias might have affected the
sccupational data, since both lung
sancer patients and control patients

odinml and the information about
ey wevupation was highly detailed.
A total of 518 patients who finally had
Mastoquthologically proved diagnoses of
Yang cancer were ultimately included in
e analysis.

led in the presa
aine the lifelosgh
saceo-usage  history
nts (and a contra
interview  with te@”
history included teg

“gcfj' name of COE:  moae of these was suspected by the in-
scriptron of duti

o hazardosts wreiewers. Preliminary findings were
l“ s a:‘ lmzar 45 Mpt from the interviewers until the
16 patient. T end of the data collection.

-

during 1919-102F. |

~ wrationed hundreds of occupations and
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Method of Analysis

Fach record was reviewed by a
physician, particularly with respect to
the patholagic diagnesis. ‘An industrial
hygiene chemist completed the listing
of materials usually 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 industry and cxposure to
materials already identified as toxic or
carcinogenic did not prove {ruitful.
Hence the major analytical effort with
respect to work history went into the
data on occupation itself. This had
heen 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 as to reveal the type and degreé of
smoking, as well as the fact of smoking
itself,

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

pitals (three countrg

o Cases - Controls
?L “!1‘ ran‘()r ._' X Adeno- Other Types -
» and onc privezg Age carcinoma of Carcinoma Total Total
the study grog
rially qu:\lilﬁed L 3 Total 46 472 518 518
< obtained the deaif
; oLame % -3 Under 40 3 22 2 26
in the cooperating $0-49 6 56 62 59
lition permitted & 50-59 19 194 213 213
~sion with cach 60-69 14 154 168 169
vO hours O.l’ mo *U and over 4 46 50 S1
ihout smoking
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Tahle 2-—Scx and Race Distribution of Lung Cancer
Patients and Controls

Cases Coittrols
Adeno- Qther Types
Sex and Race carcinoms of Carcinoma Total Total
Total 46 472 518 518
Total male 42 451 493 @3
White 41 420 461 461
Nem e 20 20 m
Other 1 11 12 12
Total Female 4 21 25 -3
White 3 15 18 13
Negro 1 3 4 4
Other .. 3 3 3

Findings on Smoking

Tables 1 and 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. lere one may note that
461 193 per cent) of the cases gave his.

Table 3—Tobaero Usage During 20 Years Prior to Study Reported by
Lung Canecer 'aticnts and Cantrols

£ 7 spetren only is ¢
tories of having smoked cigareafe: sentigations in !
whereas only 394 (76 per cent) of &%h the hypothe
controls gave a similar history. No "ht" g s¥rcts the ¢
greater frequency of tubacco usage 335" geevimoma of 1!
other formms (pipe, cigar, chew, ad.2" gy osrinoma m
snuff) occurs among the lung ca ied 46 (13 per
paticnts when compared with the cw®¥ ! Qg 0 oreinoma
trol group. In fact, V8 of the contg
group used tobacco in a form other the
cigarettes exclusively; whereas only §
of the lung cancer patients did s

4 ssetren: wherea
} % per cent) of
-, wywe of carcino
2l lae  squamous,

21 e, did not =
i* Owe common
smemnl of expe
A »',r':.

T Talde S—Age

-y

. Co
) Cases Contreb P
Manner of Using Adeno- Other Types f
Tobaccn carcinoma of Carcinoma Totsl Total ¥
] . : Nuarette Smoki:
Total 16 472 518 S8 f 1 hasacteristics
Total not smoking - . H
cigareties 28 34 v |
O A ——————
No use of tobaceo 4 15 19 % B i
Tobacco other than 54 { Tosad rigaretio amc
cigareltes, only 2 13 15 @ Fivi Wugea 15 yearsof
. . v t Segsa 1529
Total smoking cigarettes 40 444 484 o B Segan 25 years of
Cigarettes, only 31 298 329 20 o
i - < ‘B ™\puds before bre
Cigarettes and other 9 146 155 . T4 f_'\...nm- cough”
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Talble 4—Amount of Cignrette Smaoking During 20 Years Prior to
Study Reporied by Lung Cancer Patients and Controls

Packages of
Cigarettes

Cases

Controls

Sawked per Day

Number

I’cr cent

Number

Per cent

Total

518

518

100

None M 7 124 24
<% 19 . 4 50 10
G- 71 14 105 20
! - 304 59 199 a8
2 or more 80 15 22 4
Not recorded 10 2 18 3

AT T S SRR SN v 11 )

.
o

&Xcrent for the nonusers of tobacco in  ing,
v two series.

This suggestion of an effect by cig-
mtics only is consistent with other in.
setigations in the field. Some support
for the hypothesis that cigaretle smok-
bog aflccts the deveiopment of epithelial
wxcinoma of the lung more than ade-
scarcinoma may be noted. Six out
of 46 (13 per cent) of the cases of
sknocarcinoma did not smoke cig-
seeties; whereas only 28 out of 472
{6 per cent) of the patients with other
types of carcinoma, described variously
» squamous, epithelial, undifferen-
Betrd, did not smoke cigarcttes.

One commonly used measure of the
mnunt of exposure to cigaretie smok.

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

Other items which may indicate the
amount of cigarette smoking include
the age at which the individual began
smoking, whether or not he smokes be- 2 -
fore break{ast, and whether or not he
“inhales.”” Table 5 reveals that, by all

PXURNE N Y

SR 17N

"."' Table 5—Age of Beginning Cignrette Smoking, Smoking 1labits, and “Cigarette
‘:.: Cough” Reported by Lung Cuancer Paticnts and Controls
.’ Canes Controls
: Per cent Per cent
18 Gaarette Smoking Bascd on  Percent Based on Per cent
' tuncteristics’ Nunmiber  Cigarette Based Number  Cigarette Based
Smukers on Smokers on
28 Ouly Total Only Total
% . Yol 518 100 518 100
: Teul cigarette smokers 481 100 93 394 100 76
68 Began 15 years of age 166 34 32 116 29 22
- Began 15-24 286 59 55 213 62 47
94 810 25 years of age 32 7 6 35 9 7
0 Tadale” 419 93 87 327 83 63
“\wule before breakfast™ 373 iy 2 29 58 44
54 *Cyarrette cough™ 20 12 39 12 24 22
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Table 6—Estimated Presnlence Rates * of Lung Cancer per 100,000 Male 272 -
\ A .. et ) r ol lun
of Sclected Ages and Various Cigarette Smoking Ilabits : " Lk
“ M i
Estimated Prevalence Rates Relatie & Te ans
Number Quantity Smoked Daily T Prevalena! % ’“M weuld re
All X4 ,
Lung Quan- Sl o the |
Cauncer  Control  Heavy **  tities None  Heavy $) M“- These
Patients aged 50-59 years AT n .‘cg
1. Doll and Hill 276 25 94 42 7 13 : Ing.
2. Wynder and Craham 258 210 17 47 4 Pl 5 Wl smokers,
3. Sadewsky, Gilliam, M M would
and Cornficld 198 208 87 44 12 7 Jalslrnd bength of t
1. Tresent 213 213 102 % 6 7 od leng cancer
Patients aged 60-09 years v Jglngeel bre of cixarc
1. Doll and Hill 197 199 137 63 1] . - " pouy (SUC
2. Wynder and Gruham 187 jou 138 70 S 29 R
3. Suduwsky, Gilliam, ,-h wey,) .
and Cornfield 76 7 44 7 5 9 ' Pomaver, slalistic
4. Present 168 169 433 78 17 23 H {or data
* Estimated sccording te the methud of Cornfield.t Dste for studics of Dol snd lill; Wyndar sad 4 bevestigatio
Sadunshy, Cilliam, sud Cornheld irem tlhe latter papec.’® % = . e mkc [ o
1] ) ked daily, § dy, ie all fof of ki prese d igareties, with .
:i.-n(i:::;y"d‘T: lhiv‘:qyni:l‘li:ﬂ I:tip::::.ﬂ'tt":’ :oll:v.u: l.’;;" n:‘;l:).:-;‘c&. of n.';.::?. week == 4 . f” sa answer lo
a day; 2. Wynder and Creham—) cigar == 3 cigarettes, ] pipelul = 214 cigarettes; and 3. Ssdowsky, Cillim M } e d““ Ci
Cernbeld =1 cigar == 10 cigareties, } of. pipe tobaccy =2 20 cigarettes. 4. Fer presest sndy, quantity smecal NS5 . . :
ncludes enly cigareite smoking. ~ .
¢ Relative peevalencs lo the vatia: Meavp—rats smoog beery imekers/rate among pomamokers; all
amung smekers/rste amoog newsasokess. - ; A
*9 llesvy smohing ia defined a» the following number of cigasetizs or cquivalents of cigarvties per dayrd ¥~ ~.‘; - ?lb'. T~
end Hill—50 or mere; 2. Wynder and Geraham—35 or merw; 3. Sadewsky, Gilliam, snd Cornfeld—4l o nemg¥ i (M",‘
4. present study—4d o more. 3 i, - Case

of these criteria, the lung cancer pa-
tients smoked cigarettes lo a greater ex-
tent than did the control group. Also,
approximately two-fifths of the lung
cancer patients stated that they had had
a “cigarette cough” usually antedating
the onset of their illness by many years;
120 said that they had had a cough for
five years or more. The frequency of
such “cigaretie 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 or wore.

Significance of Findings on
Cigarette Smotking

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

<
|
RY 1 O
»

r'd B :
the control group. Our data pen¥
that of other recent, well controké®
studies; all indicate a positive cori§al

tion between cigaratte smoking and e
cancer, a correlation which incresd
steadily with the amount of cig
smoking. One can hardly escape
conclusion of Doll and Hill*
“smoking is a factor and an impo
factor in the production of carcis
of the lung,” and the more recent s
clusiop of Doll,'® “The results amom§ s
believe, to proof that smoking s §
cause of bronchial carcinoma.” v

The cigaretle smoker or prospede®
cigarette smoker may wish to know
much his chances of developing
cancer are increased by such smok

W  Asthors, edii
sl Ship captain
k¥ Oerla, gene:
B Canressers o
D Sqlmmen to
e Waiters and
Jis DPelicemen a
gr? Aoimal and
117 Farm hand-.
4 Cenrtal woo!
clsewhere ¢
336 Painters, exc
2% Rrck snd st
A2 Caeastruction -
33 lacomotive fi.
O Altendants, )t
M3  Mechanics s

Acknowledging that a correlation engis.
onc may still inquire how many te5e?
does cigarette smoking increas

43
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les .
' _ Further,

— ¥ g is that likelihoud in absolute
ive -,r) wwm! To answer these questions
nce! -£94 bbaitely would require that records of
Al @ iy dgarette smoking for large numbers of
Quin gy pwwons in the lung cancer age be
utis ¥ ¥ geembled. These persons would then
= Je placed in categories with respect to

5 oguxite smoking, e.g., nonsmokers,

1 : 2R smderate smokers, and heavy smokers.

& Pmly they would be ohserved for a
1) adsient length of time to deterinine the

v
% - Ddhood of lung cancer?
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crease the likelihood of lung cancer?
Application of Cornfield’s formulas 1. 12
to the data from four studics, including
the present vne (Table 6), indicates that
for men aged 50-59 the prevalence of
lung cancer is {rom four to 11 times as
great among swokers as among non-
smokers, and from seven to 27 times as
great among heavy smokers as among
nonsmokers. Similar ratios were found
for the 60-09 age group. This formula
involves the assumption that in so {ar as

7 - . . . R
_Fy- ww of lung cancer among the various sinoking history is concerned. the pa-
E¥  arrorics of cigarcite smokers and the ticnts are a representative sample of all
5 ¥ mmemokers. (Such studies are now lung cancer cases and the controls are
wdr way.) a representative sample of all other per-
4 However, statistical devices have been  sons in the general population.
5 = 3% deecdoped for data such as those in the
Comam; ut 2 Preent investigation which, if one is Findings on Occupations
waung to make ceriai mpti P
. ¢ e cerlain  assuinplions,
& - . .
"f:,: i ywi an answer to the question, how As noled. carlier, the records for lung
Giltas. - muay limes does cigarelle smoking in- cancer patieat and controls showed all
- )
1aatitior—egy ?
dayr-L. Dol Table 7—Twenty V’cr cent Sample fram Complete List of
v merei wd Ocenpational Groups ! in Which Thiere Were at Least §
p .
Cases or 5 Coutrols Employed for 5 Years or More
Persons Employed in
1 panild ¥ Occupation al Least
controlled Qccupation 5 Years
¢ correls Cases Controls
s and lung =
increasa 006 Authors, editors, and reporters 7 9
i ¥ B8 Ship captains, mates, pilots, and enginecrs 8 8
cigaretts }
'scape the $ 105 Clerks, general office 2 8
'”l fe B 155 Canvassers and solicitors 3 1
X thet R 180  Selesmen to consumers 7 4
Importas 3 2N Waiters and wailresses, except private family It 19 N
carcinoms <& %6 DPolicemen and detectives, public service o 3
. : . 7 Animal and livestock farmers 6 . 5
‘ecen ;
t c“i., g + 317 Farm hands, animai and lisestock 10 10
. x.lmou'm, Med . 83 Genersl woodworking oceupations, not
king is N £ elsewhere classificd 8 7
WY o - ,’ $16 Painters, except construction and maintenance 3 6
N1 " 82% DBrick and stonemasons and lile sctters S 1
rospectin’ 31
pknow. b ‘Brr SX2 Construction occupations, not elsewhere classified 45 25
: ¥ WY $ Locomotive firemen 3 6
sping lung € @0 Aftendants, filling stations and parking lois 10 9
b smoking § 583 Mechanics and repairmen, not elsewhiere classified 15 16
:tion existy, R4
nany um =N Rote: Sampie randomly selected from the 8) uccupstion grewps which met the stated frequency.

crease the 3

deisiren requiremenis (al least 3 comss or 5 comirole with 5 yesrs o mores emplorment).
Unae clessibed secording 10 - Jigt categueies in the Dictionary of Occupational Tities {2nd ed.).

Padisgian, D. C;: U. S. Empleyment devvice, 1919,

Occupa-
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Table B—0Ocenpation Groups

it W hich the Freguenes of 3 Year

Emplayment Among Cases Was at Least Twice ae

i Great s Amionz Controls
Pereons Finploved in
Oceapation at Laast
Occupation 3 Years

Cases Controls
116 Eagineers, civil o 1
138 Stack clerks 7 3
266 Policemen and detectives, pubdic serviee 0 3
430 Lumbermen, raftsmien. and wood choppers 11 3
473 Machine <hop and related oceupations, not

elsewhiere classificd 3
485 Welders and flame cutters 10 1
520 Occupations in production of petroleum 5 2’
523 Construction machinery operatars, not
elsewhere classificd T 3

524 Brick and stonemasons and tile cctters 3 1
338 DBrakemen, railroad 10 3
570 Firemen, other than process firemen 1 2
73 Crancmen, detrickmen, hotsimen, and <hosvelinen 1a 6
575 Drillers, estraction of minerals and construction n 2

“anple, onc oec
i530 (plumbers
: fitters) showed

- with a five.ye

i Examination ¢
.records  reveale

- tthe difference |
" iseries was due

ihad a heavy e
1was also noted
“mvolving ashes

i. 'quently in the

.¢ases than amo

- lory of controls.

.including steam
‘and boilermake
sure to asbestos-
limes among !

k' Ume among the

® Ocrupatioae classibied arvording o the

Dictionary of Ocrupatinnal T.ales (2nd  ed.).
Kashington, D. C.: U, S. Employment Service, 1019,

Includes only ocrupstinas 18 whici thete were

st jeast S cases with 5 years or more uf emplasment,

occupations Joilowed and their dura-
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 samiple of
these occupations and the number of
patients and cantrols 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 (occu-
pation) for five years or more, and
among the 510 controls, nine had been
similarly engaged. Relative frequencies
of occupation would appear to have the
same logical significance, as such fre-
quencies of cigarctte smoking. The lat-
ter is, of course, much more common
among both case and control groups
than is any single occupation. Hence,

in the case of cigarette smoking.  How
ever, the frequency with which the luy

cancer paticnts had pursued certain oo §s:

the frequency with which control pe ¥

tients had pursued these same occupr

hons,

—

quency among cascs was at least twie 8,

as great as among controls, using tr

same frequency-duration category » B

g

before, appear in Table 8. Such a tabe §
lation. of course. shiows the occapation §

classified according to an arbitrary cod §

which was not devised lo refiect f*'.

mon occupational exposures that migh -

e responsible for Jung cancer., Furtha §

analysis  therefore included the & B

tailed examination of reeords of i 8

dividual cases amd controls and » §7
grouping of occupations according v §#
possible common exposures.  For o ¥z

.t Table 9 prese

liens grouped

sgnificant expo
bers in each of -
the differences |
ols appear to it

" Bted. It is o

sveral of those
differences invol
perticles and i
mctallic combus:
¥nds to corrobc
Y¥ynder and Gra

Table

1. Welders 2
2 Steam fitt
3. ‘Electric b
4. Occupatio:

and cop
S Marine en
6. Constructi
1. Cooks, co:

® Orcnpation
dotsilrd examing:




, one occupational group, number
. CB (plumbers, gas filters, and steam
2w} showed 16 cases and 10 controls
. odh 8 five-year employment history.
. Sexmination of these 26 individual

‘mploycd in
‘on at Least

Years r mesd revealed that substantially all
Controls  °° ® &Scrence between case and control
- Webe was due to the slcam fitters who
! ~ » heavy exposure to asbestos. It
: 3 W abe noted that other types of work
5 v
3 v than among the cmployment his.
1 ol controls. Thus, a new category,”
2 + wiE3ed Wiading stcam fitters, ashestos workers,
3 =t 8% md boilermakers—all involving expo-
1 3% SoF @ W asbestos—was found to occur 10
3 ‘d‘ iy among the cases and ounly one
2 "'f{é E5, S mmong the controls.
6 ¢St S50 Tidla 9 presents the data for occupa-
2 Wy S . .
i pouped according to possibly
oo (20d k). o ¥eltimdont exposures.  Although num-
which there wore 3} A S® i each of the categorics are small,

R ﬁ? ¥ &ferences between cases and con-

: \ﬂg - Swh sppear to implicate the occupations

gt ded )t is of interest to note that

ng to any one ”';r"ﬁ.'nd of those with the- most striking

*s impressive ‘L‘r'%‘w involve exposure to metallic

e smol.cmg. How 2.5 and fumes and products of

ith which m? g RS yedfc combustion.  This observation

ursued cerlain W13 5k o 4 corroborate the suggzestion of
itially greater tham 3 -

Y % and Graham 13 that “hol metal”

which control pe??
liese same occup?
tor which the br_

was at lcast twha 33
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vecupations may be invelved in lung
cancer.

In recent data of Dell'® the only
occupation with an important excess in
the cancer group was that direetly con-
cerned with the production of ga<. Linle
or no support was found indicating that
other occupations suffer special risks.
However, Doll’s study was based upon
experience in England where the em-
ployment pattern differs from that in
the United States, especially California.
Also, Doll used an occupation code of
only 70 categorics which may have been
too coarse to reveal the differences
found in the present investigation where
a code of 367 categories was used and
analysis carried lo subgroupings of
these. .

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 occupa-
lion groups) according to the data in
Table 9. This number represents a not
ingignificant 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 1o which ciga-
rette smoking and occupations operate

Table 9—Cases and Controls Employed for at Least 3 Yeurs in
Sclected Oeccupation Groups *

controls, using Ue ..o
ation caicgory 5k

Persons Famiployed in
Occupation at Least

e 8. Sucha ubt,} i Y . Occupation 5 Years

ws the OCCUPI‘." .3 3 Caces Conuols

o an arbitrary “:i L Welders and sheet metal workers doing welding 11 . L2

<ed to reflect ”&- . 3 Steam fitters, Loilermakers, and asbestos workers 10 1

posures that mu; +t & A Electric bridge crane operators—metal industry 5 1

ng cancer. FW;{ Fev el & Occupations in the extraction of lead, zine,

included the o tFELE  and copper ore . . ? 3

of records of o't 352 3¢ & Marine engincers, firemen, oilers, and wiper< 12 O

nd a 2 & Construction and maintenance painters : 22 12

controls a P2 (BN 1 Cooks, commercial (excluding cannery cooks) : 35 21

: e
‘[)OSUTCS- FO' [ %; ¢ Occapation groupe hawd on regrouping acew,
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-, ] Tablc IO-—-Exnmplr of Adjustment for Smoking Applied 1o Welders how bx
: nnd Sheet Metal Workers Doing Welding group
: lung c:
: Packages of Cigarettes Smoked per Dav smokin
v ’ 20r  Notre.
None <V % — 1~ more  corded Total Conclu.
All cases and controls, . The ¢
mle(; . y o »oc a another
1. Cases b 10 493 ;
- - conn i
2 2. Controls 110 5105 193 22 18 493 ol
. 3. Total 132 61 17 489 102 28 9% smoxing
4. Proportion of land Jo
cascs among “s0 stro
. total cases within ¢
(I and controls 0.167 0.203 0.39% 0.605 0.783 0.357 word.” I+
Welders and sheet metal ch
) workers doing welding, watt he:
male ethics of
) S. Cases 0 0 2 n 1 0 14 and mec
" 6. Controis 1 0 0 1 0 0 2 Further
v 7. Total 1 0 2 12 1 0 16 exact
i v 8. Expected number , cor
of welder cases T 0.167 0.0 0.792 7.2060 0.783 0.0 9.002 ‘?‘v arsen
. sible.
Expected tou o ) 2 o osas The de
xpect prapert cones n.a.n' welders = " = 0. oecupatim
14 .
Observed prapertion of cascas ameng welders = — = 0.478 UI.OSC P‘I’C‘\‘
1 etiologicai
14 .
Ninety-Gve per cent conidencs limite | lor the peoportion — = (0.617, 0.9 %) —snatistically sgnificaat at 95 pm In Lhc d
cont level, 113 ThCSC oce
.. . ® Femasies excluded (rom total graup, sinee sniy meirs sre included in groups 1o whicl teet was appiied, e ’ ]
‘ t Obtained by spplying the prepartion of csres among lotal casen and contrnls in each smnking category 1o Us nsive ys
’ sumber of welders in that amcking category [liae No. 4 X Jine No. 7). extent pCl'f
t Hald, A. Statistieal Tebles snd Formulas, New York: John Wiley, 1933, .
) Note: This test aisa was spplied te ail ociher orcupation groupe showa in Talble 9. The group ‘““meam Sttay a 3PCC!8‘ i
. bofiermakers, ashestas workers’ wss on the borderline of statistical signilicanee at the 93 per cent level. None of the l‘lcl‘, 1f a
ather groups met the 95 per cent level of matistiesl signifcance. '

clearly esta

as separate factors in lung cancer. For In the other ocrupational groups the
example, both cigarctte smoking and numbers are such that the differenca
welding appear to be related 1o the might arise from chance variation mare
disease, but do welders get lung cancer than five limes in a hundred.
more {requently mecrely because as a However., all the occupations listed ,
group they are heavy cigarette smokers? in Table 9 deserve intensive study to-R
Although data from the present study determine their precise reiationship to on the conir
involve small numbers for many of the lung canter. - One important step is to § an cight-pag
; occupations, analysis does indicate that assemble populations of individuals em g£..  Journal, Rav

Journal 2!

ADDENDU

P welding as an occupation operates as a ployed in these occupations, and with &  of health ed
factor distinct from cigarette smoking varied smoking histories, in order v §;.  January iss

e in relation to lung cancer (Table 10). observe their lung cancer incidene §  education, L;
S The group of steam fitters, boilermakers, rates. These rates may then be com £ - been the aut}
T and ashcstos workers lies on the border- p'\rLd with fhe rate for the corrcspond § yrars, it havi

Line of statistical sngmﬁcnnce when the ing agesex group in  the genenl ,
effect of cigarette smoking is controlled. population. Onc may thus delermin §

..s

'S f@fvff‘%?
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how being in a particular ocrupational

grwup affects the chances of developing
lung cancer and likewise how cigarctie
wmuking modifies these chances.

Conclusion

The data in this study constitute still
another link in the chain of evidence
connecting lung cancer with cigarctte
smoking, evidence which the New Eng-
land Journal of Medicine notes to be
“m strong as to be considered proof
within the everyday meaning of the
word.” 14 It is time for those concerned
with heaith education and with the
ethics of advertising, at least in hcalth
and medical journals, to take note.
Further investigation should seek the
cuact component of cigarctte smoke—
lar, arsenic, or other—which is respon-
sible.

The data also suggest that several
occupations (Table 9), in addition to
those previously identified as having ao
etiological relationship, may be invoived
in the development of lung cancer.
These cccupations should now be in-
tensively studied to determine to what
extent persons engaged in them sufler
s special risk of lung cancer. There.
sfier, if an etiological relationship is
clearly established, the precise exposure
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“and wechanism responsible should be

identified in order that prolective meas-
ures may be introduced. '
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Journal 25 Years Ago

AvpEspuM to the January, 1954 “25 Years Azo.” In addition to the articles
e the cominon cold mentioned last month, the 1929 Journal t(p. 419) deseribes
an eight-page booklet “That Mean Cold.”™ by presentday assaciate editor of the
Journal, Raymond S. Patterson. It was reportedly his first production as director
of health education for the John Ilancock Muatual Life Insurance Company, the
Janvary issue (p. 94) having roported his appointinent as dircetor of heahh
wducation, Life Conservation Service of that company. Dr. Patterson had already
been the author of AJ.P.H.’s “Annotated Public Health Bibliography™ for several
Tears, it having fiest appeared under his by-line in March, 1926.
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