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Etiology of Lung Cancer: Present Slalus

MOWTON T, LEVIN, M.D., ALBANY, NEW YORK

{Assistant Conimissinner jor Medical Services, Now York State Deqeseinen of Heallh}

\\';\IL;\I‘:I.H evidenee points 1o o munber of
i different possible etivlogic factors for Tuny
apeer it man.  These include chemieals, radia-
was, dust or fumes encountered by workers in
yarous oceupations, and elgaret smoking.  In-

1 snstries and oczupations with evidence of abnor-

aally high lung cancer risks are chromate pro-
daction: prodi etion of illuminating gas (studied
v England); 1ining of uranium ores in Sehmee-
and Juchymov, Czechoslovakiag
in SBouth Wules; asbestos manu-

wirkel refining

- aefuring in Dingland;  and melal grinding in

Pngla.' Recent evidence points also to in-
avased hing eancee among welders and other
wirkers exposed to metal fumes or dust in the
Pnited States.? Suggestive evidence regarding
averal other oceupations has been reported, and
1 soems probbie that other as yet unknown oc-
enpations with aigh lung caneer risks reiin Lo be
Jiseavered,

Evidence for relationship of these occupations
W lung cancer eonsists chiefly of the inereased
swrtality tate rom fung eancer observed among
workers in these occnpations,  loxaet risks have
teen estimated for two of these oceupations,
Aramate production (in the Usited Stutes) and
Saminating gos anufacture (in Englad 3t Tor
3 iew there is also experimental evidence of «
arcinugenic agent in the material to which
aorkers are oxposed, but in no instance has hing
eaneer been produeed in animals by sueh ma-
teril. In the case of the clromate industry, in
shich fung eacer wortality has been shownto
be 14 times that of the United States population
smong white workers and 80 times among
Nepro workers, application or injection  inlo
annals of varions malerials to which workers ure
seposedd s thus far failed Lo produce malignant

Shgdies reported lure were aided by s grant from the
arion Cancer Inatitote, 4L Publie Health Service 7C8
it aml from the New York State Divicion, Ameriean
fancer Sociaty.
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lnng tumars,  Nevertheless. there is dittle or no
disagreenient. as 1o the existence of u lung cancet
cliologic agent in the ehromade industry.

A relationship between lung caneer and tobacco
smioking has been suspected for many years. Hta-
tistieal studies, of which the fivst apparently
was Uhat of Miller® in 1059, have uniformly
shown o higher percentage of cigaret smokers
among lung capcer cases than among control
groups, I the past few years this relationship
has veeeived increasing public notiee so that it is
today widely debated and discussed in the news-
papers, in national magazines, and, no doubt, by
the publieitself,  Many physicians, statisticiane,
and others engaged in cancer research have ex-
pressed themselves in the public press as to the
significanee of the reported studies on this as-
socigtion.  Considerable difference of opinion and
of cinphasig has thus heen elicited.  Appraisal of
the nature of the evidence regarding tobacco as a
passible eliologie factor in lung cancer has thus
become of inereasing importance, beeanse of the
widespread public interest in and concern over the
subject, the lage finaueial and tax interests at
stake, and, most joportant, the steadily rising
mortaliby from lung cancer reported each year.
Tt is, therefore, necessary that physicians and
public health suthorilies nppraise the situation as
it now exigls to determine what conelusions niay
be drawn and what action may be required.

Most studies regarding smoking and Tnng ean-
cor thug far made 13 are lsted in a recent. arii-

clet have eompared the smoking histories of
lnng eancer pationts with those obtained from
other persons, usually patients with other diseases
in the same hospital.  Abmost without exeeption,
these studies have found more eigaret smokers
among lung eancer patients than among other
patients. I0 these observations are valid, it
would mean that lung caneer vecurs more fre-
quently among cigarel smokers than among non-
smnkers,
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MORTON L. LEVIN ' ¢

Soveral abjeetions enn be raised to this type of
stucdy, and these objections must he carefully
waighed (o letermine what possibilibies of evvor
a st in such studies, whether these are sufficient.
to invalidate the eonclusions reached, aml what
benrine the evidenee has on the question of smok-
ing as o enuse of lung cancer,

The first. question which arises with respeet. to
these studies is whether they prove that a real
associnlion exists botween smoking and lung
cancer.  Lu other words, do the studies prove
that. persons who smoke cigarets develop Jung
cancer more frequently than o thuse who have
never or varely smoked, for this is the meaning of
“aesoriation’ as used with respect {o this type ol
evidenee,  “Association” docs not ean, as has
been implicd by some writers in the press, mereiy
that the rise In lung eancer mortality has ae-
companied the vise in the use af cigarets. The
eilt atlributed to eimwets i not based on this
idler tyvpe of association. The concomitant
rige of lung caucer and clgarel consuption
would be expeeted to follow a trme association
balween the Lwo, but by itsell eannob he con-
sidered as more than suggestive evidence of it.
The evidence which is at hand s that cigarcet
smoking is more frequent and heavier among per-
sous whao develop Tung caneer than among those
who do not.,

The fact that many studies by independent in-
vestigators in this country and abroad show the
suue result is aceepted by all or most authorities
as proofl thal seme association esists, i.c., that
cigaret smokers do experience a higher incidence
of hung cancer than do nonsmokers. It may be
of Uiterest, however, to consider why there showld
he any doubt at all on this point.

Two passible sonrees of error must he eonsid-
creel, those due to hing in obtaining the history
and those due to bins in sampling,  Where the
smoking history is taken as part of a specil
investiznbion, one must consider whether the in-
terviewer, by reagon of his own biss or eonvietion,
influcnees the patiend in the answers the latter
vives,  In at least two studies the clement of -
terviewer bias would seein to have been elirinated
it it existed.  Doll and 1Ll considered that they
had demonstrated this error did not exist in their
study sinee in 335 patients believed to have
bronehisl eavcinoma al the fime of interview, but
ghown later not to have the disease, “the smok-
ing habits of the wrongly dingnosed group were
sharply diglinguished {ront the habits of the cor-

N

rectly dingnosed groups and wore statistior!
indistinguishable from those of all the oths
patients suffering with other disease.”t In te
Roswell Park Memorial Institule studies, > bess
in 1938, wo eansider this smieree of crror G dae
heen eliminated, first, beenuse the shudies wes
undertaken in the belief that no association reatis
existed and, second, beeause of the fact that U
smoking histories were not parl of a separate 1
terview but were obtained as part of the routir
history taken on admission before any diagmes
had heen made.
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A seeond possible source of error whieh ha
been pointed out is that one cordd not be eerts s
that Ehe Tung eancor cases studied were represent: |
tive of all hing eancer cases or thal the cont
patienis were reprosenlative of the general popa
tien. llowever, these two conditions are e
ssary for a valid study of the associabion « /
two variables.  First of all, the cases and contr §
need not come from the general population by |
from the same population, Le., the conte!
should be persons of the type most likely toen
the study as eases,  Secound, the eases aud e
trols need be representative only with respert b
the factors studied, in this instance smoki |
history, :

LIER S

The theoretie sampling questions vaised abay
with respect to the case studies may thus be suse
marized in the following questions: :

I, How likely is il that the control and his
eancer cases in the studies reported were dras: -
fronn {twe different populations which differe.
significantly with respect to sraoking and differe
ahwnys go that the control cases came from
smoking population than the lung cane. *

2. How likelv is it that these sampling l;}i:m,tg'

i

woull be more macked for cigaret saokers th !
for pipe and cigar smokers anid maore marked (-
honvy eigarel smokers than for Lght cigae!:
smokers?

3. Thow likely is it that Jung caucer cases wh ;
smoke are more apt to go to the hospital or t
pationts with other discases who smoke are Je
apt to do so? :

1. Uow likely is it that those sampling biass -
should oceur repeatedly in studies made in &
ferent eountries and in different sectious of '
sate country?

None of these contingeneles seeins very likei
and their occurrence Lo so marked o degree ast
show Lhe differences hetween smiokers and no
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-mokets eliecilzd by the varions studies Is even
wad likely.  Their likelihood is probably Jeast in
dudies made o hospiialg, such as those at Ros-
sl Park Meworial Instibute,® in which all pa-
timate are adnitted without eluwge, and in the
liritish studies of Dol and Hill, made in pationts
n hospilals coming within the Nutional Teallh
lsurance  scheme,  Wynder and  Cornfield’s
study” made of smoking histories of physicians
aho died of lung cancer alzo is not subject to the
possible hias of hnspitaliwd ¢ases.

The fact th:t 13 separate studies have shown
the same result is strong presamptive evidenee

nn exists hebween cignrel smok-
inrand iung cancer, Lo, that Tune caneer oceurs
more [regnerdidy among  clgarel smokers than
s, Indecd, one may prediet
that the “pros ective’ studies now under way will
fdly eonfieor Tae fact of a substantially inereased
A of lung eancer among cigaret smokers.  Tlow-
ever, Lhey sheuld provide more precise eslimatos
of the magnitude of this risk.

thak an assoe

among nonsn ke

Magnitude of Increased Risk of FLung
Concer Amang Cigaret Smokers

Estimates of the extent of increased risk to
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lung cancer suffercd by eigaret smokers vary
markedly,  Table I, taken in part from the paper
by Breslow et al.,? indicates that in the age proups
fifty to fifly-pine and sixty to sixty-ning venrs,
male smokers have Inng cuncer prevalence rates
from fonr to 15 times as great as among non-
smokers,  Among “Licavy” smokers, according
to varying definitions, the relative provalenee is
estimated at seven o 29 times that of non-
smokers,

Table TTA presents estimated rates based on a
tabulation of smokine bistoriesof paticnts ad-
mitted to Rogwell Pavk Memoria! Tnstitute from
1938 Lo the present. These data indicate tha
cigaret stiokers have ed, least <ix tines the risk of

The ox-
ar gmokers is much

g cancer inewrred by nonsiakers
risk amang pipe aud ciy

T "Table LEHA these data have been reenl-
enlated, wlier adjusting the place of residence.
classified into nine population density categories,
of the nonenneer cases to that of the lung cancer
eases.  ‘The indicated relative prevalence amony
smokers is not significantly altered by this adjust-
ment.  The relative incidence ratios betwe
smokers and nonsmokers are based on the as
sumption that the differences in swoking history

between lung cancor patients and noneancer
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P Includes cigaret smokers who also smoked pipes and/or eigars.
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patients rveflect similar ditferences hetween lune
cancer patients wd the population from which
they come.  Hinee there is na reason to helieye
that the smoking habit per se influences admis-
sion ta the hospital, these ratios probablyv ap-
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proximate trie differencos in the relative risi o
developing lung cancer.  These data (T
IVC) indieate that among males aged thirty ye
and over who are light smokers (less tha
cigarets a day) the lung cancer risk is af
doubled, in smokers of five to 19 cigarets a &
the visk ix about six times as greak, and in thy
smoking 20 or mare cigarets, approximately
times ag preat as in nonsmokers,

In Table Vis presented a further analysis of
suioking history of male lung eancer patients
Boswell Parle Memorial Institute, compared »
patients admitted with a presumptive diag

—=Cligaret Smabkers-~

. Ol
[ Non- Tamg Nun-
(laneer

anner Caneer  cancer

' 1

i
AT 1 3
152 H ;
144
25

of Tung eancer hut whose symptoms wpon
diagnosis were not due 10 the presence of g
eancer orany lung tumor.  This is a severe b
the dilference us to smoking history hetween
cancer and other patients sinee smoking pere
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and the indicated relative prevalenee, from these
eata, of lung eaneer among smokers compared to
nonsinokers is still considerable Gipproximaltely
flve fimes as groat).

Beeause the routine moethad of obtaining sook-
ing higtorios i known to understate the preva-
lence of smokers, there is reason to believe that
these eslimales of relative risk are too low rather
than too high, These dala confirm those of
previous reporks from Roswell Park Memorial
Institule™s and by many other investigatovs that
the lung cancer risk among moderate and heavy
eigaret smokers is several times that of non-
smokers,

Etiologic Significance

The fact that cignret sinokers suffer an appreci-
ubly inereased risk of lung cancer does not of
eourze amount to proof that this fnereased risk is
eauscd by cigaret smoking, It could also be duce
1o the facl that cignret smoking was in turn as-
sacinled with some other factor or factors which
were eateinogenie or that eigavet smoking en-
haneed the effeet of other earcinogenie factors.
Possible Tactors of this kind whieh have been
saegested  are atmospherie pollution by -
austrinl  wastes, engine oxhanst funes, dust
from teared ronds, and occupalional exposure
to carcinogenic dusts or fumes or mdintions,
The wir of some industrial citics is known to
cantain benzpyrene and arsenie, and mortality
rates from lung cancer are higher in cities
than in mual  areas o this country, in
Iingland, and in Deamark., Howewver, this would
il to explain the marked excess incidence of
Inng cancer wmong males o eilies as well as in
The extensive British studies of Dol
and T also showed the same exeess visk
amone smogers when attention was confinerl to
residents of

rural arens,

Lomlon.  Doll® has reeently re-
ported that the lang caneer tneidence anong non-
smokers in Foglandwags about the sime in London
ngin rural arcas and  females as cormpared to
maler,  These findings suggest bhat the difference
u lung eaneer ineidence between the seaes and
hetween tnrad and urban dweilers may be due to
differences in the prevalence of cigaret smokers in
these groups, cither alone or in combination with
other factors. It has not been  established
that exposure Lo air pollation, to engine ¢x-
haust fimes, or to dust Trom tarred roads is
significantdy bigher among hing caneer cases Lhan
among the povulation from which they cane,

Fang caneer ecases knowu to arise in oceupations
which invalve inereased risk to lung eancer sl ¥
preseint aceount for only a relatively small pa- §
contage of The total easex. Adwmittedly, there @
may be many more goeli enses Lhan are recordal £
nud more siteh necupations than are now known,
T'wo studies correlating smoking history and oe-
cupation in lung eancer eases have heen reported
In 1,357 male lung eancer cases and 135 |
matebed controls, Dollt fennd an important ex-

eexs I Whe cancer group i ouly one oceupation,
the production of ilwninating gas: “T'he caucer
group containined 23 such men, the control growp
4.7 Although this difference wag uot siguifi-
eant, it earroborated other evidence (gathered
ilgo by Doll} that gns workers have an excess risk
to fung caneer. Breslow® i a study of the smok-
ing and oveupationad bistories of 518 lung cancer
cases and 518 eontrols found 77 lung canger eases
(about 15 per vent) “had an exposure of more
Lthawn five vears to suspeet oecupationg.™  Inoone
of these, weaiders and sheet metal workers doing
walding, part of (he exeess risle was attributable
to the high proportion of smekers, and a signifi-
eant portion could not be so explained.  Unless
occupationa! hazards causing lung eancer are
many times more prevalent than any existing
evidence indimtes, they could not possibly ex-
plain more than a ratnor fraction of the observe
inerease in lung cancer or the excess risk among
amokors.

This conclugion has been Turther tested by a
study of the occupational histories and smoking
Listaries of male lunyg cancer patients and other
male eancer pationts at Roswell Pavk Momorisl
tnstitute.  To this study (to be reported mare
fully in a gsubsequent publication) 137 »male lung |
aneer eases nnd 396 control cases were matehed
for age and place of residence and adjusted for oe §
vupation,  The exeess of cignret smokers amaong E
the lung cancer cases remained aftor the factorsof
age, residence, and oecupation were equalized
(Table VI).

Interpretation of the etiologic siguificance of !
the smoking-lung eancer assoviation rests on
several {vpes of evidence. T'ost, il conflorms
with what is known about other carcinogenic
agents. Tobaceo smoke is known to be an brritan
and to ecome into condaet with the bronchisl
MUeHs.
elas

All or most known eareinogens may L
el as sreibavts, although the reverse is nol
true, and direet eonlacth is e of the most fre
quent modes of elfective application of carein
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smokers (3

I"nder
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R

uzled [or oreupation

Lung cancer

Contrel {other vane-)

Tung eanwer incidenre
among ciga-nt smok-
ers eomparcd to non-

8.03 3 ORT
2828 10,61

501
24,21

1.00 143 G, 24

tontrob eases adlusted to
oeeupataonal diatribn-
tion of Jung, caweer cases

Tang  caneer  incidence
anonhg eigare’ smokers
eomparad fa non-
emokers, wdiasted for
neeapetion

23,02 2781 1) .87

gens,  Seconcl, it rests on the fuilwe to demon-
strate otlier ~nown canses of lung caneer among
amokers, as eompared with nonsimokers, to explain
risk among the former.  Third, and
imcthe conforninnee of the

the exeess
wore indivee! [y, it res
etiniogic hypothesis with the known epidenio-
logic facts, These require that the suspeeted
etiologie age +t be one known to have inercased
markedly in prevolence within the past thirty
vears, as haz cigaret smoking, and to bave af-
fected males more extensively than femsles,
The product on of skin cancer in mice by tar ob-
tained from cigaret smoke, veportod by Wynder,
Giraham, anc. Croninger,* adds further support o
the belief the s cigarel smoke may be a lruly etio-
logie factor i lung cancer.

All of the s vailable evidence thus indiestes thal
eigret smoking s one of the contribuling cansa-
tive factors 11 the praduction of lung cancer. It
does not indizale that it is the sole cansative fac-
tor or even chat it is oporative in ihe ahsence of
other factors, sueh as susceptibility and, per-
haps, other as yet undiscovered etivlogic factors.

Perhaps 1he fairest statoment of the ease at
present is that there is s strong presumption thing
cigaret smoking is an important etiologie fnetor
fnlung canesr. It has been estimaled previously®
that in malss cipareh smoking may aceount for
from 50 to 75 pec cent of hing eaneer on the as-
suplion that other etiofogic letors ave equal in
siuokers amnd nonsmaokers,
petimated that in England, “about one in five of
the Tung eaqcer deaths o persons sged twenty-
five fo seventy-four in 1950 were attributable to
couses othes than smeking,” or about 80 per cent
to smoking.

Rerently, DollY? has

Mareh 15, 150

20 per Day
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10,85 7.0 35,08 R 80 37 100.0
LI 13,50 108 AT .48 396 0.0
b, 20 0.2 12.71 8.71
0,38 1418 13.74 4917 JO0.0

N.61

Anticipated Results of Frrther Research

Total population stadies, whether “retrosy
tive” ar “prospective,” shouhl serve to furnish
mewe precise estimates of the magnitude of the
OxCL associnted with smoking of various
Lypes and duvations.  Such studies eannot be ex-
peeted per se bo furnish more information ghan we
now have regarding the ellofogie significance of
smoking unless aceompanied by a coneomitant
study of all other Known or suspeeled etiologic
factors for lung eancer among smokers and non-
siokers,  Fxperimental studies now aimed at
pruduetion of eancer in lung tissue by applicitlion
of the conponents of tobaceo smoke, if suecessful,
may adid to our confideuce in the etiologic nature
of the smoking-lung cuncer relation.

Further study ig also indicated of the reasons
for the mueh smaller inereased lung eaucer risk
found among rigar and pipe smokers.  Possibly,
some sensilivily tegl way be devised to distin-
vuish hetween the majority of smokers who may
smoke with relative impunity and the minetity
wha will develop Tung eancer.  The identifieation
of ind removal from tohaceo of the presumed car-
cinogenic agent, withoul removal of the Lobaccen,
is a hopeful possihility. o

risk

Patilic Health buplications

Tang eanver is o rapidly increasing cause of
death in this conntry.  In New York State it now
exeeeds tubereulosis in nwnber of deaths among
males,

Botween  1031-1033  and 19481950, age-
acdjusled Tung cancer mortality inereased among
males in New York State by 385 per eent, among

7h




FRRIRTN

R R ]

MORTON

TADBLYE, YVIL - Aam-ans
Cavens axn ALL Orpe

Meowraiiy rroy Losg
s oo CANer iy New Yok
e LQOLOG00 TiviNe)

Caneer

Laune Caneer

10%1--1933 1.7 110.3

16 181430 22 8 2.7
Pewsules

193 1--1933 2.5 151.2

1918 1050 4.2 128 X%
1’01 cent rhange

AMales = +-2

Fenuler 15

o Adiusted to 1940 population, New Vork Btate.
t xelusive of New York (Hty.

females by 65 por cenl, (Table YU, Sinee can-
cer s a reportable discase in New York Slale, itis
possible to ealeulate the probubility of developing
ranecer of various sites throughout the life span.
For Lz cancer, within the short period between
1942-1044 aud 1949-1951, this probability has
more than doubled for males (Table VIII). At
present rates of ineidenee, 2 per cent of iales
may be expecled to develop lung cancer. I the
present rale of inerease continues, this figure may
double again within the next fifteen years,

Lung eancer is a public heslth problem rapidly
meunting in importance,  Public health authori-
ties as well as private medieal practitioners must
take cognizance of the available facts regarding
its aeenrrence and cliology.  The [ollowing ap-
proaches ta the problem are indieated:

1. Case-finding: Since curly diagnosis and
treatment offer the only hope of cure in lung
caneer, early easo-finding should De intensilied.
Special attention shoull be given to the following
groupa: {u) males aged forty and aver, () cig-
arct smolkers, () persons exposed {0 known oe-
cupations] hazards. The application of the
cotmunity ehest =iy program, so extensively
developed in this State, to the finding of long
enneer hag already begun,  Further refinerient
and adaptation of this program to the diagnostic
problems of lung cancer are needed.

g, Public cducation: The public looks to the
medical profession and to public health suthori-
ties for information regarding health matters and
for an appraisal of existing evidence regarding
bealth hazards, What shall be our reply to
questions regarding the relation hetween cigaret
smoking and lung eancer?  The existing evidenee
justifies the following statements: (@} Jaung ean-
cer oceurs morve frequently among eigaret snok-
ers, and particalindy ameny heavy simokers, than
among nonsmokers,  We do not know esactly

V76
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PTARLE VIU. Pex Cext Prorantamy o Deverarie
Larsa Caxerr axn Caseng o Otk 80reEs eos T o
(LA Pard ane 1939 105

| A RERTIRE

Sile (042 10440 140 1931 (Adjusted;
Male
AN sites 15.43% 20,57 18,50
T .91 2. | T
Female
All sites 14,37 25 27 21,40
Tong

n. 22 0.34 (U}

w Obtained by holding 1942 1044 nortality rates frem wl
rauces constant nod applyios WY 1951 reporied caneec inew
denee rates,

how niueh more frequently it osewrs, bhut the evi-
denee we have indieates that the exeess risk is ap-
prociuble. (B) Tn the absence of evidence to the
contrary, the most rensonable assnmption is that
this inereased risk is Jue to the coffect of cigaret
swmoking, either alone or in conjunetion with other
fuetors. (¢) Persons who are concerned about lung
canver cannot be assuved that cigaret smoking
will nol increase their chances of developing the
diseuse. (d) Cigaret smiokers, particularly those
past: forty vears of age, would he well advised to
have chest x-rays taken at least onee a year.

3. Research: Purther researclh into enuscs,
improved treatment, aud methods of control of
eanver is o public health respovsibility.  In New
York Siate this has long been reeognized.  The
expanded Roswell Park Memorial Institute at
Buffalo!? and the Burean of Cancer Control of the
New York State Departinent of 3Health are de
voting congiderable attention Lo investigation of
the relation of tobacso to Tung, larynx, lip, orl,
and other types of cancer. Tnvestigation is pro-
ceeding along the Mollowing two main lines: (7)
investigation of the earcinogeniv properties of
tabacco siake eomponents and () opidemiologie
investization of the characteristies of persons who
develop fung eancer and of simokers compared to
nonsnokers in an eflort Lo wneover all pertinent
associnled [nctors.

Stemmary

1. The existing evidence regarding the eti-
olouwy of lung cancer points to the exislence of
multiple etiologie factors, inehuding occuputional
hazards and eigaret smoking,

2. Known oecupationn hazards do not ace
[ count, for more than a relatively small proportion
Lof g eancer eases.

3. The evidence regarding exeess risk of lung
aneer attributable to eigaret smoking indicates
that it is several times that among nonsmokers

New York State J. Med,
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wd sy necaand for aomajor part of the ineidenes
particularty among nales,
1. The evidenes for escess risk of lung caneer

of lung eancer

sunng snokers persisls when comparison is made
belween Jung eincer patienls und patients with
ofher conditions affecting the lung and bronchi
md when the ‘nfluence of residence and of oc-
eipation is equulized in lung eancer and rontrol
groups.

5 The avsilable evidence is sutlicient to
justify publie Sealth action in the divection of
ase-findinmg and publie health edacation to the
affest, that cigaret smoking nwust be presumed to
phy an important rele in the production of lung

© tancer.
"8 TIntensive further researvch in all agpects of
fle problem s urgently indiented. Turther
" sudics oay be expected to provide more pre-
dise dala on the magnitude of the excess risk to
img cancer awmong smokers.  Additional evi-
dence regarding ctiology muy be fortheoming
lrom the results of experimental studios but may
rest in the fine. analysis on the study of other
possible etioloyie factors found in smokers but
pot in nonswozers. At present no such differ-
enees wre known to explain the exeess visk among
the former.  The weight of the evidence there-
e indieates that the relationship  hetween
dgarel. smoking and long cancer is causal and
it merely an “association.”
7. In Jess than u deende the chanee of de-
veloping Tung cancer at some time during life has

more than doubled among males in New York
State.  Two percent of al males may be expeeied
ta develop Jang cancer at present rates of ine-
dence. Bince o majorily of adult males are cig-
aret smokers and most of those over forty have
smoked for many veiwrs, a good deal of the smok-
ing effeet probably has already been exerted on
these.  Ilence, no appreciable decrease in rates
may he expeeted in the next decade, even if
evervone forthwith gave up smoking,  Publie
healtth efforts henee must concentrate on early
ease-finding and on vesearch,

Ceuteful ackrowledgment e mnade to M Avthor Kreans
and Miss Rita Cashtnan, of the Buregun of cer Contral,
New York State Department of Health, for s sance tn the
staristical analysi

Nore: Two ghaels and sn additioual tabio will he inebuvled
in the anthor’s reprints,
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