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Epidemiological Tests of Theories

on Lung Cancer Etiology

By WILLIAM HAENSZEL

UESTIONS on the etiologies of lung

catwer cannot be resolved by o single, des
cizive experiment ot set of observations, and a
single study is not the natural unit for discuss.
g the epidemiology of this disease.  ‘The major
concern nust be with the interrelationships of
findings and their collation to see whether a
chain of evidence stronger than any single com-
poitent purt can be forged. Information. on a
propused etiology cannot be assessnl without
relating it to both positive and negative findings
on alternate possibilities. drawn from animal
experbmentation and other laboratory work as
well as from epidemiological studies. \lso,

with a subject under such active scrutiny as

Jungr cancer, it is diflicult to attempt to divoree
facts already established from interpretations
which may either be stated explicitly or merely
e Baplied by investigators throngh their choice
of specific studies to be pursued. Under these
cotclitions, n better persprective on epidemiolog-
ienl issues in lung cancer studies may be gained
by viewing them in the perspective of possible
future work. Since interrelationships of indi-
vidual findings ave the main coneven, this paper

Mr. Haenszel is head of the Biometry Sectx'on‘,'

Biometry and Epidemiology Branch, National
Cancer I[nstitute, Public Health Service. e pre-
sented this paper at a joint session of the Biometrics
Society and the Institute of Mathematical Statistics,
Chapel Hill, N. Co April 23, 1955
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deals more with the ideas undesiving a2 set of
studlies than with the tactienl details of *any
single stwdy,

Increase in Lung Cancer .

If no real inerenge in ling cancer existed, afl
assaciations between hinge
to atmospherie polntion, cien. e sioking, or
other exngenous agents reeent Iy introdueed into
the environment would be suspect as not. point-
ing ta puemsible etiologienl relationships, .\ few
persons still naintain that the recorded inerense
in lung eaneer Incidence xod mortality is feti-

Tepenep :‘IH: eNjrasuge

tious aned has resulted from improved diagnosis

(4), bue this ix no longer 2 popular position
(2). Awmong the reasous for accepting a real
inerease in lung cancer mortality are the sex
differences in rate of inerease aud the nagni-
tude of the current, coutinuing inerease (-7).
Oue purpose for inquiries on the inepease
in risk would be to provide more procise guan-
titative estinuttes than are now available from
mortality data which may later prove usef{ul
for reeonetliation with numerieal nwasuees of
exposiee Lo suspected agents. For this reason,
anyone proposing to study the effect of possible
misdingnosis of lung eancer as (ubereulosis 14)
or same other eanse shaudd relate these wifects
to data produced by the deathy registeation sys-
tem, Sunmples of deaths frong hang caneer and
other enuses taken from vital statisties sourees
coitld he eonpprtred with autopsy protocals and
other diagnostic evidenee.  Evaluation of the
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twao soorees of errar tn oflicial sl:xt.istics, ()

desnths front ather copses (-t'l'unvnnsiy recotded

as tung enneer aad (4) lang cnenr denths af-

tpithuted to other canses, would be rendeced
dithieutt by the selective charmeler of autopsy
stutisties,  [Towever, the etfort should be madde.
A usefitd mintunnn abjective would be to Jeter-
mine ow quany lung eancer cases renein un-
dintgnosed st present,  Farber reported that in
a series of LUTH morphologically proved cases
of bronelogenic eareinoma, 61 pereent were not
positively diagnesed prior to autopsy (3). Un-
doubitedly, many of these deaths were not re-
eovded as T enneer on the death certificate.

Environmental Agents

The working hypethesis for most investiga-
fors has Ieea thad the probable eauses of Jung
eaneer are (o be foind among envivanmental
agonts (2). The asseciation of the high pre-
valenee of cancers for several ofher sifes, par-
tieubarly the moath, with speeific customs foand
anly in certain pards of the workd strengthens
the holief that direct contact witlh known or
swepecied  enreinogens may he involved (6).
On the axssiguption that agents with opportu-

nity for diveet contact with lung tissue ave the

most Jikely  candidates, efforts 1o estublish
vitolomicnl relationships between hung cancer
and enviroutnental awents have heen divected
into three maim areas: (@) airborue sgents en-
eountered in special accttpations: {(A) atmos-
pherie pollutants, partienlarly those resulting
frawe combusiion of hydencarbions: awd ()
sinaking of toluteen, .

To assert that an agent is etiologically ve-
lated to lung cancer simply implies that. its re-
wovad from a defined popadation will result
ultizanfely in o marked reduaction of g cau-
eor. The population nuist be defined in o nan-
ner which sufeguanmls aminst au efeet eing
preeslaessd meredy by the process of selection and
elasglivation. The concept does not requiive de-
il specifieation of a mechanisar prodacing
the effeet. Goldlwrmor's finding that pellagra
may be prevenied by diet was no Jess valid be-.
enuse subsequent work led to the identifieation
of the vitamin I3 complex and, finally, to nico-
tinie acid as the effective agent. This state-
ment does not imply that ideas on mechanisms
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are not Lelpfal: to the contrary, they may sny-
west situntions 1n which data can be callected
and tested, ‘

Oc¢cupational Carcinogens

Theve ix genernl agreement on the etialogical
sumificance of several occupational expesures,
and such findings have been important in es
tablishing the principle of multiple etinlogies
for Jung cancer. Long-term observations of
clased populations have convinced most peaple
that the Schueeberz and Joachimsthal miners
{7, 8) and certain groups of chromate warkers
(9. 10} were subjevted, by viitue of their acens
pations, to excessive lung cancer risks. The
evidence on chramate workers is purely epi-
demialagical, not confirmed by animal experi-
mentation, and was first suspected on the basis
of clinical observations. .\lthough many iuves-
tigutars have deduced from the Schneeberg and
Joachimsthal observations that radiations emit-
ted from radon were responsible, Lorensz felt
that the case had not been firmly established and
that other possibilities, such as dust pnewmoro-
niosis, had not been conclusively ruled out (/7).

Excess lung cancer risks detected by exumi-
nmation of occupational mortality data, suels as:
dati on workers employed in the preparation
of conl tar products and producer ms (/2).
have aiso been generally accepted as retlecting
an etiological relationship between lung cancer
and sonre snspected carcinagenic agent in these
prodnets. Norv is there any great disposition ta
question the status of agents Jetected by eltnieal
abservations and retrospective studies ol ngents
such as arsenic dnst, nickel earbonyl, asbestos
dust, and coke aven fumes {/3). When the
study resuits are reviewed to pick up weeupa-
tionnal exposures which appear repeatedly, the
Aanger of being misled by o highly unusnal ree
st in a single study s minimized, Addirional
occupational risks will no doubt be demon-
strated in the future. Iowever, Decanse of the
smail numbers of workers exposed, the further
denumeration of very restricted types of visks
will nat be cructal in working-out. the epidemio-
logricad details of lunge eancer. This statement
would not apply to the common and widespread
agents contributing to atmospheric pollution.
including hydrocarbon combustion products

ie Health Reports
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Mol or vehicie eXhansts,

Atmospheric Pollutants

To date, atmosplierie pollution thwories have
y 1

not been well documented by demonstrations of -

excess risk among workers witl heavy exposures
to common atmospheric pollutants such as may
exist in railroad yvards, ol refineries, zad con-
costed urban areas. With the advent of group
insurunce and pension plans, the methodological
probiems of sueh inquiries have beconte wmuch
simpler, Several cohorts can be located for
study. The National Cancer Institule is fol-
Jowing a group of 1,100,000 railroad employees
who have been in the industry 10 years or longer,
including station, oflice, yard, and shop em-
ployees, as well as train erews. Rather detailed
oceupational histories are available and, with
the accunulation of mortality data over several
years, sucl: specific points as the effects of diesel-
iz1tion, prolonged exposure to smoke in railroad
tunnels, and metal dust exposures in shops mnay
be Jooked into. The important feature is that
work histories and exposures be specified in
some Jetail. Significant effects may be diluted
and overiooked by considering only gross com-
pany or industry cxperience.

The widespread use of petroleun products
mnkex it very desirable to gather data on work-
wrx it that industry.  Some medieal departinents
of the major oil companies have stails well
equipped to undertake such studies, The major
prealiden liore, as elsewhere, is to secure access to
campany records and tfo rearrange data or-
wnnized to meet other administrative needs. In
arvas where petroleum operations are concen-’
trated. data might be collected on 1 geagraphiv
rather than an industrywide basis, At least one
study js under way in Oklahoma which may
vield some information on lung cancer risks
among oil industry employees.

‘Those advancing atmospheric carcinogen
theories have pointed to the sizable urban-
rural differentials in Jung cancer risk (Z4). al-
though ~ome further assumptions are required

ta reconcile this hypothesis with the great excess .

risk observed among males. The presence of
carcinogenic substances-in urbzn atinosplieres
has been repeatedly demonstrated by experi-

Yol. 71, No. 2, February 1956
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anets o with nee AL S0 L Farthoer cg»iticzuio-
fogiend waek has been bampered by the inability
tociassifv individuals i the cenernl i:upu!;xtiu;!
quantitatively witl respect to atimospheric ex-
posares. Menningfud listovies are hard to col-
leet, and in mobile populations, problems of
classifieation by residence histories become cout-
plex. When leads on specific tvpes of atmos-
pheric pollutants are obtained from studies of
speetal sittations, e way may then be opened
for return to the problem of reclassifving the
zeneral population witlt respeet to special ex-

posuves with wrealer chunee for success,

Smoking of Tobacco

Athougl at least B oretrospeative elinieal

studies (47) have veparted on the association of |
smoking and lung cancer, these studies have
Deen eriticized on g variety of techuicul grounds,
The abjections advanced cover such points ax
interviewer bias (intervicwers in some studies
knew the identicy of lung cancer patieats and
controls at the time of inferview), and bias
arising from selection factoes associated with
hospital admission (in wost studies only hos-
pitalized lung cancer patients were inter-
viewed).  Ilowever, the objection based on
Inowledge of the jdentity of patients and con-
trols ignares the evidence of Doll and T1ill (£8)
that males erroneonsly interviewed as lung can-
cer cases, as w~tublished by later events, showed
smoking histories characteristic of the control
rather than of the lung cancer series. Decunse
of possible seleetion factors involved in taking
up thesmoking habit, sone feel that the tobaceo-
lung eancer associations reflert associntions with
other common, but still unidentified Factors,

The present datz on assoeiations hetween
smoking and v eancer are the niost extensive
and afford the most opportanities for discussing
additional studies.  For urientation, the type of
evidence now on huand may be compared with
the epidemioluciceal indings for chalera, pel-
lagra, and deutal caries, all diseases in which
animnal experiwentation pluved & minor role, at
least in the carly phases of the investigation
(19-25)y—

On review, the basic cote of as~ociations on
smoking and lung eancer mnst appear as im-.
pressive as any produced in these'other investi-
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cutions.  Howevey, lung cancer does not present
the features of geoyraphic loculization charac-
teristic for cholera, pellagra, and the absence
of viental caries, which made it possible to elab-
arate in w rather straightforward manner the
Lasle ussacintions with water supplies suspected
of contumination (cholera), diet (pellagm),
and fluoridated water (dentalenvies) with cor-
roborative detail and combinations of isolated
special situations. Such detail is helpful in
ruling ount sonie association as not significant
etiologically ; in this manner, for example, the
associations  Detween cholern and  altitude
(withio ! wdon) and between pellagra and mill
vilia;ne aceupations could be disenrded as not
stgmilicant.  For lung cancer, there are as yet
no connterparts, for example, {o the cholera
patient in an isolated rural aren who regularly
sent for water from the famous Broad Street
pump (I12); to the absence of pellagra umong
dewtors, nueses, aud altendants in mental insti-
{utions, although the disease was common
among patients: to the peeuliar nge distribution
for pellugra in a children's justitution where the
disease was limited to children between theages
of 6 and 12; to diflevential attuck rates for
dental caries by gradations of exposura to
Huoridated supplies among natives and in-mi-

wrants; and to the sequence of dental events fol- -

lowing shifts in the source of a community water
supply. Collection of such details genemlly
resalts from the study of populations. This is
ane of the reasons why forward studies on lung
vancer among defined population cohorts are so
important, :
Furthermore, the epidemiologienl models for
cliolern, pellages, and dental caries have been
put to the test in the suceessful appliention of
control measures.  Far pellagr, only the addi-
tion of nmeat and milk to the diet was involved
(27, Fluoridation eifects cauld be observed
under confrolled couditions because of the
happy accident of public water supplies; if
private wells were the only source of water, the
problem would have bLeen complicated by self-
selection of families fluoridating their own
supplies. The test of Snow’s conclusions on
_cholera (J9), which required imnplementation
through administrative decisions on methods

for control of public water supplies, occurred

>
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much later, more than 10 years after he had

- formulated them.

The right combinations of circumstances ta
permit such straight forward tests of most of the
proposed lung cancer ¢tiologies are not present
now. Thus, the immediate lines for further
work on the nature and meaning of the sinoking-
lung cancer associations are to develop reason-
able facsimiles to tests by controt measures and
to assemble supporting, corroborative details
fromn population studies, not overlooking any
negative evidence which may appear.

Substitutes for Ditect Tests

As a substitute for a direct test by control
measures of the smoking-lung cancer model oue
may Yook for groups in which smoking is cither
proscribed for religious reasons or does not’
otherwise form'part of the cultural pattern.

Two of the four basic study elements required
are at hand : data on the distribution of smoking
habits in the United States population (col-
lected as part of the Current Population Survey
for February 1953), and data on lung cancer
mortality (from publications of vital statistics
offices). The major problems would Le to
secyre the cooperation of the groups selected
and to develop procedures to obtain the coun-
terparts of these data for their memberships.
To avoid artifacts which might be introduced
by classification procedures, the primary test
must be whether the overall lung cancer mor-
tality in the group studied was markedly less
than for an appropriate segment of thie popula-
tion of the United States and commensurate
witlt differences in the smoking patterns. To
this, ather refinements may be added, such as
observing swhether mortality differences be-
tween the study and control populations dis-
appear when specific comparisons are made by
amount of tobacco sinoked.

The limited number of countries which ecan
provide reliable diagnostic data on causes of
illness and death has discournged similar stud-
ies of groups abroad which have unusual smok-
ing patterns. ITowever, special study situations
may be encountered. One illustration is cited,
without judgment as to its intrinsic merit. The

. director of the IIndassah medical organization

recently reported the absencs of a single case

" Public Health Reporss
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during the nast 15 years, and he further ob-

werved that they did not smoio cigarettes bue
needd ¢ form of Oviental water pipe (27). Isracl
is o country with western standards of medical
care and this lead aiay De worth pursuing. In
these matters, the importance of reviewing (ho
primary sources of population, morbidity, :md

mortality data should be stresved. - = ~—

Other clues may lead indirectly to popu]ncion
groups with unusual smoking histories. For
example, Steiner (€), on the basis of necropsy
evidence in Los AAngeles, has found a possible .
exception among Mexicans to the usual sex ratio
for lung cancer; tho proportion of Mexican
wonien with lung cancer at autopsy approaches
the proportion for Mexican men. This suggests
the need for further studies among Alexicans
to confirm the facts and to uncover possible
reasons for the aberrant sex ratio for Jung can-
cer. This might conceivably lead to the finding
of 1 group of unusually heavy smokers among
wonten, o useful contrast to the experience of
abstainers,

Corroborutive Details

-\ddirional details ou the nature of the smok--
ing-lung cancer relatiouship should be assem-
bleld from large-scale forward studies. These
possibilities were obviously in the minds of
these who planned the .\aeriean Cancer Society
and the National Cancer Institute-Veterans
Administration studies. Both study groups
consist wainly of men between the ages of 50
and 69, the ages of highest lung cancer inci-
denew,

One appreach is to expand the evidence on
the nature of the association by detailed cross-
clussification. Epidenmiologists hava long ac-
cepled the prineiple that the etiological signifi-
canee of an association is enhanced if it can be
shown to persist within a variety of sub-uni-
verses. The National Cancer Institufe-Veter-
ans Administration cohort can be subdivided
with respect to occupation and industry. By
lengthening the observation period to several
yeurs, further tests can be applied in both
studies, including checks on the consistency of
regression relationships between lung cancer
mortality and amounts of tobacco smoked for

Vol. 71, Neo. 2, February 1956
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Additionad wests can e pursaed Dy velating
age ab dewth to “age started .~.|ur)1'\'iu*_,_r'~ to see if
ANY CONSISteNt paltern e1ierges,

Studies Among Women

Unfortunately for study purposes, tie spread __,
of “age started smoking™ is not too great among
men, aml it may be hard to assemble sizable
cohiorts for the mare unusual combinations of
year of birth and “age started smoking.”
Women would he more promising ¢ subjects, since
women of all ages begun \mukm-f in large wume-
bers duriag the 1950 decude, and duration of
smoking by wonien is not so closely tied to
chrouolo«u"zl age. For this reason, more pro-
speetive and retrospective studies on smoking
and Tung eancer aumonyg women would Le re-
warding, In addition to the one series of
studies on smoking aniong wonen rotarted by
Doll and 1Ll (28), two v juetive stiiiies
are known (o be awdee way, “The relative rarity
of lung cancer amoug wommen imposes severe
study handicups and has undoubtedly deterred
other eflorts. :

Potentinl voborts for follown p would include .

employed wowen covered by group life insur-
ance policies. To minimize turnaver and loss
to observation it would be desirable to restriet
the cohort to employees with several years

- Service, -

Stadies of lung sancer among women should
establish what part, if any. of the sex ditferen-
tial in lung cancee mortality (or incidence) dis-
appears when comparisons are made specific for
smoking class. The fragmentary Doll-ITill dats
suggest that a1 good paet, but not all, of the sex
differential may be accounted for in this
wmanser,

indirect Checks

Retrosprective and prospective studies may be
viewed us efforts to sceure ctialogically menn-
mngful datx, which oflicial vital statistics sources
canuot provide, since they are limited to classi-
fication by standard demographic variables,
There is another transitional bridge by whiclh
vital statistics data on lung cancer deaths can
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be compated by sex, urban ov rural residence,
weagraphic region. and broad occuputional
wroups, on the assimuption that visks by smoking
rlass in the groups studied hold also in the
tutal population. Comparison of the observed
and “expecied” numbers of deaths would then
~how how much of the prevailing variation in
fung cancer mortality cun be accounted for by
considering smoking histories. In this manner,
=ome nseful consistency checks on the smoking-
inng eancer model wauld bo provided.

Such conststeney checks need not be confined
to sinoking histovies, The Current Population
Survey material illustrates an econtomically
feasible means for remedying some deficiencies
in standard population classifieations.  Al-
though many investigators have expressed the

newed for proeuring infurmation on the popula-.
tion distribution of characteristics under study, -

they have often been deterred by the cost
Probabitity sampling mmethods for gathering
such data can provide a powerful tool to the
epitemiciogist.

Other Possible Fadorz

Turning  frowt  suspecied  envirotmmental
«agents with propertivs which permit direct con-
tact with lung tissue, several possible causes
of Jung cancer remain.  There is the cluss of
enviromuuntal agents which do not come in di-
rect contact with lung tissue, Climely related
would be possible tissue changes induced by
virus and other infectious ageats,  Constitu-
tional susceptibility wmight also e cousidered.
[f some persons have & predisposition to attacks
on lung tissue by snme morbid process, the rise
in Jung cancer might be due to the suppression
of “competitive” respiratory causes, such as
tuberculosis and pneumounia.  Finally, there is
the possibility of the association of smoking
with other physical, psychologieal, and emo-

vestigation will be useful. If results ave posi-
tive, unother elfect of lung cancer will have
been discovered; if negative, they will buttress
the interpretations applied to effects already
known.

Gilliam, in a general discussion of chronic

disease epidemiology, alluded bLriefly to u va-
riety of items investigated by him in u study
of Jung cancer patients and controls, using the
retrospective, case-history method (37). These
itemns ranged from calor of eves and use of den-
tures to histovies of illnesses and use of weneral
anesthetics. As he hastens to say, such indi-
vidual lindings eannot be used for any weneral-
jzations. Tlowever, it may be worth while to
inquire systematically into other findings col-
lected but never deemed worthy of repoct.
Several of the other early retrospective studies
were “shotgun™ inquiriee and collected informa-
tion an a variety of suspected agents and ex-
posures. Collectively, these results might prove
useful for testing and discriminating hetween
hypotheses and the planning of further studies.

Several studies exploring characteristies dif-
ferentiating sinokers and nonsmokers may be
expected. ” The question of differences liotween
the two groups arises because smokers select
themselves; smoking is uot a treatment which
can be studied experimentally by randomized
application to a population. There is a wide
range of possibilities for retrospective studies
on the physical, psychological, and ematianal
attributes of smokers and nonsmokers. The
demonstration of an item as being associated
with smoking history is essentially a screening
device. The further test is whether the item.
when applied to a population, prodnces ditfer-
ences in lung cancer risks equal in magnitude to
thosa yvielded by smoking history classifications
(if smoking history is uncontrolled), or whether
an eflect is observed when smoking history is
controlled by classification.

Public Health Repoets
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Associgtion With Other llinesses

sate theories on the subsequent inerensed
Fia of jung cancer amony persons with histortes
of espivatory Hlnesses such as influenza, puens
monia, bronchitis,Mad tuberculosis, based usu-

ally on ciinical and pathological impressions, .

have heen reviewed by Doll (82), who continues
on {0 point out some observatious inconsistent
with these theories. No associations of lung
cancer with the presence or absence of an ante-
cedent illness iave yet been established by oleer-
vations on populations through the use of
retvaspective or prospective studies. Retro-
~pective stuies are handicapped in this field,
becanse patients with lung cancer and other
respiratory disovrders apparently recall previ-
ous respiratory ailments more readily than do
ather persans. Theve are some possibilities for
forward studies on coharts known to have re-
covered from specific illnesses, free from the
“recall™ bins in the retrospective approach,
whicl iy be exploited. For example, records
ean be assembled of World War I veferuns
who had influenza and/or pneumonia in 1918,
These veterans can be traced forward in time to
deterinine their lung eancer mortality exye-
vience. (A study of British veterans (40) has
beent published recently.) From civilian life,
one could draw on recovered pneumonia cuses
reported to health departments in the 1930 dec-
ade, when these agencies had active programs
based ou paeumococeus typing and distribution
of serum. .

1€ excess lung cancer mortality among such
aronps woere Jdemmotsst rateds this would not neces-
~arily be a result of eifects of antecedent ill-

nessex, 1f constitutional predisposition of lung

tissue were a factor, the rise in lung cancer
martality might be due to the suppression of
tubercutlosis and pneumonia as causes of death.
I{ a wenetic basis for constitutional predisposi-
tien to lung cancer were postulated, other tests
vould Ie devised. One approach would be to
assemible lists of relatives of dingnosed cases of
hur cancer for followup to determine lung
caneer mortality. Lists of {amilial contacts
coukd be asseinbled from records maintained in
wnberculosis control programs. Investigations
of this character might be undertaken move

readily in some Europenn countries, wheve pop-
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Retrospective and Forward Studies

The preceding seetions lve emphasized the

—-widue range of possibilities for the use of retrn-

spectivo and forward study technigues.  Retro-
spective, case-lustory studies use ax their poing
of departure diagnosed vasex of 1 disease and
matched  controls  and  comparve  antecedent
events in their previous histaries,  Prospective,
or forward, studies start with the asserubly at
a fixed point in time of delined colwrts clussified
with respecet. to certain attributes, trace them
forward in Ltime, and note evends oceurring
subsequently.

Perhaps the major critici=m of retraspective
studies for lung caneer has been that disgnosed
cases have generaily been denwn from hospitud
populations.  Positive assaciation be(ween two
diseases, not present in the general populatiop,
may be praduced when hospital adimissions
alone ave stwdied, hecanse persous with a com-
bination of complaints are more likely to ye-
quire hospital trestment (.4 Jf). Smoking is
not an illness; and for lung cancer it is diflicult

to see how the smoking history could have any

influence on hospital admission.  Lung cneer
is a serious dixease normally requiring haspital-
ization. and roughly four-lifths of all diagnosed
sises ave hospitalized {(235). The proportion is
even higher when micvoscapically  confirnel
eases alone are considered,  There would have
to be extraanlinary differences in smoking lis-
tories hetween hospitalized and nouhiospitalized
prtionts and controls fo apeeloinfersnees dmwn,

* from hospitalized cases (.6). So far, the re-

sults of forward population studies on excess
Inng cancer risks among simokers as compared
to nonsiokers have agreed in gener] witl fiose
of the retrospective studies,  This sugreeonts tha
biases entering indo the selection of hospital-
izeel cusex and controls studisd retrospectively
are probably not the souree of the associations
noted. :

The fundamental assanyption underiying ne-
raspective studies and the estination therefram
of differences in rvisks between population
groups is that the dingnesed enses and controls
cuch be representative of the q‘uiwrse cliemen

109




: Sy X pie 2 AT R
TN DR AR 0
‘-%}.\-'ﬁ"-‘,h,';};..' AN S
A e

el - e
b S ot skl s S G

guaranteed merely from internal examination
of 2 single set of duta. Onc must be zuided on
this point by the compatrison of resalts from
several studies and judgment as to the possible
biuses operating in any setting.

Forward population studies have been ques-
tioned on the grounds that the cohorts have not
hween celected v probability sanpling inethods
e dhat tndivivss ~tudy results cannot be gen-
sealized to Lhe tozal population. The expense
tvalved in {racing coborts drawn from the gen-
eral popudation by probability sampling meth-
ol would be great aud meost investigators have
been forced to lock for papulations followed
rontinely for other purposes, such as persons
covered by emplovinent ar insuranee benefits,

The criticising of unrepresentative sunpling
would appear to disvegmrd the experience avails
able from actuarinl sources. There are two
rommon types of insurance: “ordinary” poli-
cies, which require spplicants to pass a pliysieal
examination, and “industrinl” policies, which
widorgo some umderwriting selection but re-
quire no physical examination. Polievhulders
woulil searcely meet. the usual criteria for rep-
reseniative samples. The ~Metrapolitan Tife
Insurunce Co. has published exteusive data
ou the mortality experience of their indus-
trial policyholders and finds rather eloxe agree-

ment. with the mortality experience of the gen«-

eral population, after apprapriate adjustiments
for sgre, sex. and race camgeition (37).  Data
dewwn frong actuariad experienee aud reported
in sugh sonrees as Tength of Life (29) and The
Ntatistioal Dulletin, 1 monthly publication of
the Metropolitan Life Insurauce Co., indieate
that the relative patterns of wortality with re-
st (0 CANSe, age, sexX, race, and geographical
region in insured populations have their coun.
terparts in general mortality experience despite
some Jiderences nrnagnitude of rates. The co-
harts assembled for smoking and lung cancer
investizations 4o not appear to have been sub-

jerted {0 more rigorous selection than that en-

countered by industrial policvholders, nov is
there reason to believe that the selection eflects
which did exist discriminnted between smokers
and nonsmokers. Fyen wlen stronger selection

i
L . :
‘ i
far investigation.  Although there are precau- etlects on mortality experience exist, as in the :
f rions which can be taken in devising a sumpling ease of ordinary policyholders, it is well known - €
‘ plan, this representative property cannot be that the selection effects of physical examina- =7 1

tions on mortality experience wear off quickly;
very conservatively, in 10 xears or less (37),
usually in about 5 years. If there is any ques-
tion about the prospective study results on the

. association of smoking and lung cancer being

affected by seclection, the conservative course
would be to discount the first few years® experi-
ence and to require that the early results be con-
firmed by laler experience after selection effects

 have worn off.

The collation of esperience from several
studies is also 2 safeguard against errur in gen-
eralizing from forward studies on lung cancer.
Duta from prospective studies may be sub-
classified by other population characteristics
and further checked for internal counsistency.
With these precautions, the dangers of drawing
inferences from forward ‘and retrospective
studies inapplicable to the general population
scem rather remote, :

Summary

.The size of the lung cancer problem, as indi-
cated by the number of lives at stake and the
economic implications of any potential control
mensures which might luter be advanced, should
not blind investigators to the many possibilities.
for studies similar to those on other. chronic

diseases which have yielded sonte of theirsecrets .
_to the epidemiological approach.

Diseases
shouwing pronounced variations in risk amoug
population subgroups are the more amenable
to epidemiological study; and Jung cancer falls
into this category. Studies on human popuia-
tious should continue to play an important role
in delineating passible etiological relationships
for lung cancer, the mechanisms for which could

then be elnborated by animal experimentation.

Progress must come by the cross-checking of
the several results of epidemiological studies,
animal experimentation. and other laboratory
findings. The issues will probably bae settled by
an evolutionary process, as was the fluoride-
dental cories relationship. Gradually, the
meaning of certain associations will become
accepted. Dissant will die off and the debate
will shift to the many other points in any .
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New York,

Ninth Annual Seminar on Seafood Sanitation

The nimh annual Seminar an Seafood Sani-
tation, sponsared by the Vieginis and Mary.
tand State Health Deparunents. was held in
Solomons, Md., Septemdbier 27-29. 1935, More
than 30 persons attended the 3 sessions, which
included ant inspection of an avstespacking
hause and a visit by beat to a softclam harvest.
ing area on the Patuxent River.

The first Seminar on Scafood Sanitation was
held in 1946 bevause seafood saunitation spe-
cialists found that their work required broad
up-to-date technical knowledge. In addition
ta the connon food plant sanitation problews.
they were concerned with the cunstruction and
operation of manicipal and private sewage

dixposal works; they had to make hacteriologi-
cal. hvdrographic, and sanitary surveys of
shellfish-growing areas; and they were obliged
to apply the results of these studies to decisions

s vn the suitability of an area foe shellfish cul-
ture. The seminar has provided a forum
where bacteriologists, sanitarions. and sani-
ey engineers woeking with scalowd sauitation
in the Chesapeske Bay area can exchange ine
formation on such problems of mutual
inlerest.

Many scalood sanitation peoblems en-
cogutered hy county, State, and Federal per-
sonnel were discussed at the 3.day meeting.
These included canitary surveys of shellfish-
growing arcas, general food plant sanitatioa,
sanitation of oyster-shucking plants, sanitation
problems in the crabwcat indusiry, sanitary
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problews in the new Chesapeake Bay soft-clam

industry, preservation of foed by radicactive

sterilization. and a discussion of the relative
merits of State certification of processors of
breaded scafood,

Included in the agencies represented in the
discussions were State health depariments
of Marviand, Virginia, South Carolina.
Georgia. and the DAstrict of Columbia; New
York State Department of Conservation;
Maryland county health deparunents which
have seafood sanitation programs; the Food
and Drug Administration and the Public
Health Service; and the Fish and Wildliic
Service. The seafood industry was cepre-
sented by officials of the Nativnal Fisheries
Institute, the Oyster Instituie of North Auer-
ica, and the Oyster Geowers and Dealers Asso-
ciation of North America, Inc.

‘William Ballard, president of the Ovster
Growers and Dealers Association of North
America, Inc, and operator of one of the
world's Jargest oyster-shucking and packing
plants, told of his industry’s dependence ou
sanitation and expressed the opinion that the
future of the seafood industry rested with the
accomplishmenis of the fisheries research
scientists and
specialists. R

The participants recomnmended that the
health departments of Maryland and Virginia

sponsor another seafood sanitation seminar

in 1936,

‘ Public Health Reports
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