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Heavy Smokers with Low Mortality

A 141/~-S'crrr Tes( of Me Cignreffe Lbpo6resis
01 Lung Gntcer Cuttsntion

This paper extends mortality rates of cigarette

division employees of The American Tobacco
Company to eoocr the period ]957-19G0 . Previous
mcrtality studies of the s me Pepulation weve
' made by Dorn and Baum Of the National lnsti-
tutes Of Health, embrzring October, 1946,
through 1952.' and by Haag and Hanmer, for
the years 1953 through 195GF An Inlensive ip-

vestigation Of this population's smoking habits
as ntade in't956 by Finkncr et al a of the In-

stilute Of $tatistics Of the University of North
Carolina .

The 1957-19UD data aonOrm the findfngs of
DDrn-Haum and AaaS-ganmer that the age .,
color-, and sex-adjusted morlality rate for all-
causeslfor cancer, for respiratory cancer, and
for cardiovasculnr disease in this population are
average or lower than average when compared
with the general population rates .

The significance Of this Gnding relates to
the determinatlons Of Finkner et el ." rvho
found that the population under study had a
markedly higher perrcentage of regular cigerette
smokers than the gcneral U . S, population. Fink-
ner i study also indicated lhat the percentage
of these factory eaWlopees consuming upo'ards
Of 20 cigarettes daily was lrvice that in lhe
¢cneral population .

This series ol studies thus establishes a dis-
tinetl> hearVer-thaoarerage smoking populxtion
r.hich has, over a period of 147 :] years, manL
fested fower deaths of all kinds, and fewer draths
from cznceq lung caneer, and heart disease, than
the espectancy for an average population of its
ace, sex, and racial compusition . These results are

-n,. eon n ~ . .w . ..w ,taWe oe~ r a . .•.2s
.nd Dntloan.en/ er Ne Amenu .na<a Gn.uanr.

in direct opposition to the hypothesis that ciga-
rette smoking per Se causes higher mortality
rates generatl,r and for lung cancer and-or h¢art
disease .
The three consecutice longeeity investigations

covered 70,532, 45,455 and 41,9G7 person-years
respectively,'or a total of 157,954 . The average
size of the-population during the 171 months
under atudy"tias slightly over 11,000 .

Mor/ality Rates for 1957 through 1960

Table I compares the obserced deaths (n the
population studied Y<ith the expected number
based on age-sex-calor-specific death rates fur
the general C . S. population . This table end the
method nf its calculation are patterned after
thosc published by Ilorn-Baum and ifaag-HZm
mcr .
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Table I indicates that the nbxen'ed number
of deaths during the 1957-19G0 period was 76a
of the number that would be expected to occur
in an average U . S . population similarly stratified
as to age, aex, nnd color . The number of cnncer
dcaths was G3'F of the expeclancy . Rrspiratory
cancer deaths were 439, of the expectancy, car-
diocscular deaths 8G ;} of the expectmley, and
eoronary dcalhs 8G!i of the expcctancy . No
deatbs frum primary lung eancer uc rred dur-
ing this perind, although an expectancy of
acven such deaths rvas derived from vital staUs-
tics far, lthe U . S. as a ahole .

Previcus Merlality galer for the Same Population

Similar perventages of obscr.ed-lo-cxpecbed
denths l the eral clac5i8cations Are
obeervedby Dorrr-Raum for .the period October
1D1G-1D52 and by Ilzag-tianmer far 1953-1956 .
PercenLges of absmred-to-expMed deaths cov-
ering the results of all three studies as well as
the complete time span of 14% years are a
rzyd in Table ir. Allowing for the random
fluctuation in the number of particular cause3
of death that is observed in most population sub-
grcvps.and especially fur thosecausesfrom which
thc number of deaths is small respiratory
cancer/, the results of the three investigations
ehaa iuternal ronsistevcy. Except for the afore-
rticn6uned cause involving few deaths, the per-
ecntages from one study to the next show no
radi<al v ation . The over-all percentages in Colmnn 4ariTable 11

. characterizing the observed-
to-expected ratio for the several cause cate-
gories during the entire 141p year period, fall
wilhin a range of nine percentage points . Ob-

ved deaths ranged from 7096 to 79°b of the
rxpectaney for all causes, for cancer, for respira-
tory cancer, for cardiovascular and for coronary
disease.

Since Dorn-Eaum did not compute a separate
expectancy cxlegory for primary lung cancer as
distinct from the general category of respiratory
cancer both primary and secondary, this cate-
gory does not appear in Table II . In the two

TABLE II .
PrnrsNrmE OF Oascavrn To ExeECTEn DEArns IN
Trmrx Svccecslve SrvmES a' FuoUTrmE ANe

FtErlam EMrluvsrs ue Cmaaerre PLAnis
ANn STCMMEa1C3 or TISE AMERIGAN
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lalter studies c ing eight years, four deaths

from this cause were recorded, represenling 3Gre
of the normal ecpoalapcy of 11 .

Smoking Habits of the Populatlon under Study -
As previously reported by Finkner et al ., the

proportion of regular cigarette smokers r ong
the tobacco emplo-rccs studied was much grealer,
than that in the general U . S. population. Among
white males, 77.2 ;i• of the tobacco omployees
were regular cigarette smakers, compared wilh
49.9% for the general U . S . populalion ; for
nonwhite males, 84.1 % cunlpared with 4 8 .4 % ;
for white females, 44 .4% compared with 236ki ;
and for nonwhite females . G1.75i compared with
22.9 % .

The tobacco employee population also included
a considerably higher percentage of smokers
consuming more than 20 cigarettes'daily than
the general U . S . population . Among white males,
32.856 of the tobacco employees smukcd more
than 20 cigarettes a day as against 13 .3% for
the general U. S. population . Nonwhite males
among the tobacco employees included 16.54
smoking more than 20 cigaretles a day as against
6.9% in the general U . S. population. For white
fcmales the proportion was 6 .9^6 among tobacco
emplnyees as against 2 .4% in the general popu-
lalion, and for nonwhite females 4 .O:fq as against
1.7% . In each calegory, the proportion of tobacco
worke"rs smoking more than 20 cigarettes a day
is of the order of two and a half times that of
the comparable segment of the U. S. populalion .

. Methodology

In all three mortality studies, observed deaths
re tabulated from reports of the Metropolitan

Life Insurance Company. which underwrites in-
surance policies on all employees of the group
studied, including those on leave, those retired
for disability, and those retired for age . Death
rates fur the general Ll S . population were com-
puted by dividing total deaths, as reported in
Vital Statistics of the U. S . . Valarnc 11,4 by the
population estimates issued by the Bureau of
the Census for July 1 of each year (Seriea

For the 1957-1960 period, rates for the year
1958 were used to compute expectancies for 1957
and 1958, and rates for the year 1959 were used
to compute expectancies for 1959 and 1960 .
Rates were computed separately for male white,
male nonwhite, female white, and female non-
white, and for all the age groups 1524, 25-34 . 35-
44, 45-54, 5564, 65-74, 75 and over. These rates
were applied to the number of person-years u(
exposore in each age, colar, and sex category of
the population under study. The roster of em-
ployees (including retired employees and those
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on leave) was taken as of July I in each year.
Expectancies lhrnugymut were calculated for
each single year and summed for the period
studied .

Mcasurmoenl of the subject populatiori s smok-
ing habits by Finkner et al . was melhodological-
ly similar . Independent investigators recorded
individual smoking histories and classified them
by age, sex, cnlor, and rate of cigarette consump-
lion. These were ranged against the correspond-
ing findings for the general population of the
U. S. by subqrovp, as reported by Ilaenszel,
Shimkin, and Miller of the U. S. Department
of llealth, Education and Wclfare,^ based on a
Census Bureau study .

The above procedure follows that of Ifaag and
Hznrner, who compared employee smoking habits
with lhose of the U . S. population, and employee
mortality rates with those of the U . S. popula-
tlOn, both straHlied by age, sez, and color .

Nn sampling or estimating was involved in
any of these studies. Smoking habits were
measured by applying pretested procedures in-
dividually to virtually every member of the
population under study (98 .1%) . Data on age,
colnq sex, and mortality were available for each
individual member of the population and were
sunmied as above described .

~ Characferhtkr of the Population

The population under study was that defined
by Dorn and Raum of the National Institutes of
Health. It consists of full-time employees i
factories and leaf deparlments of The American
Tobacco Company in Virginia, North Carolina,
and Kentucky. Turnover in this employee group
is negligible . On July 1, 1960, approximately
GG% of the population had service records of
ten years or more, and 20 % had service records
of 25 years or more. On August 1, 1953, 48%
had been employed ten or more years, and 10%,
25 or more ycars .
As reported by Dorn and Baum, employees

who are unable to work eventually are carried on
the payroll as on leave without pay but remain
covered by insurancE so that they r main part
of the population for purposes of these studies .
Retired employees retain insurance coveraEe and
also are included .

Thus the population is a coherent group for
purposes of mortality investigation . The degree
of this coherence is indicated by its average age,
which increaved almost preciscly three years
between July 1, 1957, and July 1, 19G0 - from
42.8 years to 45.7 years, respectively .

White males accounted for 43% to 46% of the
population during this period, these percentages
being minimum and maximum. Males white and
nonwhite accounted far 57% to 61°h of the sub

jecl population . Men over 45 accounted for H1 ,
of the employee group on July 1, 1960 .

Commenl
The health histo ry of this Populntion of heavy-

smoking lubacco company employees tends to
disprove the hypothesis that cigarette smoking
causes higher mortality from all causes, from
cancer, from lung cancer, or from heart disease .
This interpretation Is strengthened by the fol-
lowing data of observalion :

1. The substantial degree to which the
studied population's cigarette cu ,umption
exceeds the national average : In the per-
entage smoking more than 20 cigarettes
daily, the Finkner study group recorded
the ratio as 2 :1 or more in every subgroup
and i virtually every age group . In view
of the population's vocationalinlerest in the
product it manufactures, and the provision
of a free package of cigarettes each work-
ing day, this characteristic of the group
studied is not astonishing

. 2. The unusually stable nature of this
employee group, as Indicated under "Char-
acteristica of the Population" above : Sta-
bility of the population for purposes of
these studies is also insured by the fact that
employees on leave, retired for disability,
or retired for age, continue to be covered
under the group insurance plan . These em-
ployees or former employees were included
on the July 1 rosters used to compute ex-
pected deaths ; and actual deaths a ong
them were reported by the Metropolitan
Life Insurance Company .

S. The extended nature of the mortality
research, covering e continuous lime span
of 14y Scars .

4 . The consistently lower-than-average
mortality oflhe studied population for each
of the three mortality studies (Table 111 .

6. The consistency of the degree to which
this mortality for the entire 14r/s year
period is lower than the national rate, as
between the various causes of deaths (Ta-
ble 11, Column 4) .

Other StaBs/ical Studies

A number of studies, of which those of Dolb
Hillr and Hammond-Horn are representative.
have yielded a statisticalassociationinindividuals
between cigarette smoking and higher mortality
rates. Other studies, including Eastcott, Dean,
and the present sludy, have shown no such s
socixtion. A number of distinctions may be noted
io connection with the diametric opposition be .
twcen the resulta of the two groups of studies .

Statistical association studies of the llam-
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ond-Ilurn. Dull-Ilill type wnrpule expected
dcalhs an Ihc basis of murtality rates shuwn by
yrufesved nonsmokers. The professed nonsmoker
is taken as the noror or "average" against whieh
various types of smokcrs are compared . This
raises two questions : (1) whether those smok-
a whu manifest higher mortality rates do s0
n di rect result of the efrects of .smoking, o

whclhcr the smoking habits of some of these
hiRher-mortality snrokers are diaCnaslic of
LLher factors that predispose to shorter life, and
(2) whether the professed nunsmoker with his
lua morizlily rate can be taken a,s a norm

.Tho formerquestion cannot be answered from
the sbrttstics themsehes, s nce this rrould ro
quire that all relevant or predisposing factors

other than smoking be held conslant- No attempt

was made in the DoIlJfill, Ilammond-Hom, o
their a untcrpart studies to do this, since all
relevant facturs affecting nmrtality and~or can-

morlality are not knoan, and since some of
the suspected factors - previous medical bis-
toq, genotypic dilferences, c nstitulional pre-

disposition, exposure to various environmental

agtnts, "rate of living;" the "slress" factor, ete.
-- are difficult if not impossible to reduce to

mathematical terms, even if they could be gath-
ercd for populations large enough for statistical
study.

Touching on the latter yueslion,Berkson° has
noted that •

. persons who are nonsmokers, or rela-
tively~light smokers, are of a constitutional .
type that is biologically disposed to self-
protective habits . . . It is not implausible
that they should be, oa the areragg rela-
tivelyJongevnns, avd this implies that the
death rates generally in this segment of the
population will be relatively low.
The extent of this difference between death

ratcs of Profe.sed nonsmukers and average U . S .
citizens was indicated by Ilammond-}{orn, who
computed mortality rates of'777, 1,253, 1,781,
and 3.280 per 100,000 for novsmokinq white
males in their 50-54, 55-59, 60-64 and 65-69 age
groups, compared with rates of 1,439, 2,210,
3.402, and 4,895 per 100,000 for white males of
the same age groups in the general population .
These mortality diHerences between the professed
nonsmoker and the "average" white male reported
bYsllammond-Horn were great - 85%, 'l6s/~,
91/, and 49%. Should Rerksan's eharacterizs-
tion of n smokers be correct even fur a nurn-
her of persons in that category, the Hammond-
Horn interpretatiun that cigarette smokers incur

ortnlity rates becomes meaningless .
Thatsis, the associalion their data showed re-
eects only the choice of an abnormally longevovs
group as a criterion of what is "normal ." The

ould be true of a number of other stmi=ti-
otl a acintion studies patlerned un the 1)ull-
fiill model .

The in0uence of this choice of rriterion un
their final calculationa is evident from Hnm-
mond-Horny own compnrison of death rates
mong their "heavy cigarette smokers" with

death rates among U. S. rvhite males generdl,
In n 20-month period these rates were 1,222 ;
2,140 ; 2.707 : and 3.85G per 100,000 for "heavy
cigaretle smokers" against 1,288 ; 2,00G ; 2,091 ;
and 4,354 per 100,000 for U . S. white males in
the four nge groups . These rates hardly differ .

)n a subsequent 2i.monlh period the "heaqv
cigarette smokers" showed sliWhtly higher death
rates than the U. S. average .
Apart from the Vuestion whether nonsmokers

onstitute s valid criterion of ", maP" mur-
tality-and Hemmond-Hurn's figures strikingly
suggest they do nut - a basic difference exists
between lhe two types of studies n entioned .
Those patterned after the Doll-Hill model (in-
cluding Hammond-Hon) attempt a correlation
between mortality rates and smoking habits in
individuals . This requires the assumption that
no unmeasured other factors exist that might
account for or explain any correlation that is
found. The number of such factors in restigated .
alone or in conjunction with smoking habits, is
thus far small - the so-called "urban factor"
(assumed by some to be air pollution), certain
special_occupatidnal exposures, and alcohol con
sumption

. By contrast, studies of population subgroups
including this series, those by Fvstaott,"' and
that by Dean," deal with mortality rates and
smoking habits of groups. Dean comVared native
white male South Africans with British male
immigrants to South Africa 45-64 years of sge .
Between 1947 and 1956 the death rate from
lung cancer among the former was 50 per 100 ;
000, snd amnng the laller, 112 . At the same
time, white South Africans are among the
world's heaviest cigarette consumers, with a per
capita usage reported 68% above that in the
United Kingdom in 1950 and 40% higher than
the U, %, figure in 1055 . Deao found urLan resi-
dence to c rrelate with lung cancer incidence
among South African whites, and concluded
that "bronchial carcinoma must result from the
total eHect of genetic and environmental feo

Source: https://www.industrydocuments.ucsf.edu/docs/flkf0000



tastcott found a parallel diRerence in Imrg
r:mrer rnortality betereen immigranls from Great
Hritain to Tew Zealand and native-Lorn Sew
Lcslanders ; at the sume time lobnceo enn .sump-
tinn for the lrro kroups uvss observed to be curo-
parablc. F.astcutt concluded that ~'DiRerenees in
habits of toLacvo-snoking n unlikely to von-
tributo to this piclure/' and ^The eneironmenlal
factors concerned are unlikely too to be of a
pereanal kind relatcd to the uay af life of tbe
mniixrant ." In 1960, his data were extended to

cover ten years' cumparison of the mortality ex-
pericnee of 250,000 immigrants from the U . K .
against that of 2,600,000 native-born New Zea-
I :mdcrs .

Neither Dean nor F.aslcott nor the present
study olfers a correlation between a single fae-
(or and mortality rates . They merely indicate
that the higher mortalit., whether from lung

r alone or from this and other causes, does
net assoriale with higher tobacco consumplion .
Rigorous interpretation of these findings as op-
posing the tobacco theoq does riot require the
assmnptiun that other factors remained constant .

Actually, the results indicated that other factoms
did not remain conslant- since inipurlant death

rate differences were recorded despite similar or
contrnhypothetical rates of smoking, although
the precise identification of these other faetors
is not germane to this inqui ry. -
P.caring on both types of study is the obscrved

tendency of many selected population subgroups

to manifest lower mortality rates than the popu-
lation as a hole . Ifammond-Horn, for example,

estimatMth
..~ho le

.at "the death rate of o study

population would stabilize at about 8156 to 85':
of the rate for white males in the general United
States population;' attributing this favorable
comparison to selection of subjects from eaun-
ties with lower death rates and to "a slight de-
gree of s oeeonomic selectioN"

Employee populations, such as the one studied
by Dorn-Baum, Haag-Hanmcr and the writers,
nlso represent a degree of selection resulting
from the Initial mcdical "screcning" of appli-
cants for employment . This e0'ect, according to
Hammovd-Ilorn, "diminishes rapidly with timg,
is relatirely slight after the third year, and for

:ru prarHcal parwses wears oR withln Aveyears."
Although the exact duration of this scrttning
eRect would not be important in a study exlend-
ing 144i Tears, the signi6rance of the present

stutly does not lie in the fact that the tobacco

employee population (like other selected groupsi
shows lower-than-aveeage mortality . Rather

. it lies in Ihe fact that this Imver-lhan-average mor-
lnlity exists concurrent with a pattern of dis
tinctly heavy smoking and In the fact that
rezpiratory cancer mortnlily - alleged to tre
apecifc,lly nad causnlly linked to cigarette con-
sumption - is es much below average in this
heavy-smoking population a is mortality from
other causes or from all causes .

It has been pointed aut that employee groups
enjoy better-than-average medical cn and for
this reason a e likely to manifest lower-than .
avcrage mmtality rates . In the first mortalitv
study in this series, Dmn-Baum noted the Ond-
ings "ore net <uryrising in ciew of the medical
re program provided by the .company for its

employees" To the extent that medical c
favorably alfecls the mortalily rates of the cme
ployee population, the postulate is denied that
cigarette smoking in and of itself is a major
cause of respiratory cancer, or heart disease, or
decreased longerity .

The previous study in this series .' was criti-
cizcd nn aeveral irnunds by Caser- who, Itturn,
wasquoted by Cornfield et aVs This criticism
if valid, also would apply to the present report :

1.Case questions the comparability of
the tobacco workers with the general popu-
lation i regard to characteristics other
than smoking (znd ape-sex-eolor, which is
alloaed for in lhe determination of expected
rales) . On grounds such -as these all sta .
tistical studies in this area may be called
into question, but the presenl study less
than mast, sinee it represents a cross-sec-
tional population with regard to socioeco-
nomie-occupational levels. Further, the '
basis of Case's argument, that mortality,
particularly frum primary lung csncer, is
associated with ntLer factors, calls into
question the speciGCity of the tobacco Aypo-
thesis .

2. Case applies a Hammond-Horn factor
for increased lung cancer mortality expec-
tation (based on the tobacco workers' great-
er smoking rate) of 1 .7 to the previous
study and a es at an expected number
of lung cancer deaths of seven. He then
demonstrates that the sampling error of
this study is such that 0-8 such deaths
could .. .. r at the P== .05 level, and that
since this includes the adjusted frequency
of s ven, the results cannot refute the
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tobacco hypothcsis . Ustng
macily tTis re.vsnninx or the cumulative
19e3-19G0 result; the expected frequency
i: It ((nur in 1953-195G and seven in the
urrent 1'criod), the .05 conLdence interval

la I I m 2 r'II which provides a range of 4 .4
to 1'L0. Appiying the I{ammond-llorn fac-
tor of 1 .9 to the expected ralue of 11 te-
sults in a hypothctical expectancy of 18 .7
Ivng caucer deaths, a value that falis uut-
side aud above ronee o( the confidence io-
terral. Allhough the writers have serious
reserralions about lhe procedure suhgesled
by Case, its application tu the extended
serirs results in a rejection of the Ilam-
lnond-llorn tobacc0 F}'polM1CSls .

3. 9'he additional points made by Case
are hypothatieal ones rcparding the possible
unrepresentativeness of lhe population and
shortncss of the periad studied . Data with
>c8ard to somc of these issuos were lacking
in the paag and Ilanmer= report, but have
been included above . They indicate that the
represcnlatieeness of this population, and
the length of time over which relevant data
havec now heen gathered, cannot be called
into serious question .

Summary

This sfudy extends to 14Y~ years montaliq
data of approximately 11,000 employees of
ciCarette factnries and slemmeries In Richmond,
Virginia ; Durham and Reidsville, North Caro-
lina ; Louisville, Kentucky ; and other locatlons .
It conBnns the findings of previous studies that
this peplatlon shows lowcr mortal/ty rates for
all <auses .fnr can<er,far respiratoe5'cancer,f6r
heart and coronsry disease, than the e*pectancy
for x population of its zgc, sex, and color com-
posilton based un mortality rates o( the U . S .
population in geucral . For the full perfod studled,
the degree to which its mortality is lower than
average is similar for all death causes men-
tioned. Independcnt meaaarement has indicated
that the subject population includes more than
twice as mnny more than 20-per-day cigarelte
smokers as the percentage in the general U . S .
population. These findings, obtained without re-
course to sampling or estimates, are con4radic-
tory to the hypothesis that cigarette smoking
;wr so is esusa)ly reiatcd to increascd mortaJity,
from all causes, from respiratory tract canceq
sr from henrt disease . .
The fow turnover of this employee group, and

he inclusion of retired and disabled personnel

on the inautance rusters make this e rclutieely
ntable yopulalion suitable for an extendM roor-
lality study. The margin by which its cigarCtle
consumption exceeda the U . S. average raakes It
fnrther suitcd to a test of the cigarette theory .

Analysis of statistical association studies on
which the cigarelte theory ta largely based in-
dicates cerlain assvmytions and criteria m to
"normaP" death rates which influence the final
calculations of lhcse sludies .The validity ofthcse
asemmptions acd criteria is called into question
by the results of this and other studies that do
not confirm the eigarette theory.

9'he negative findings of these data with re-
sprct to the cigarette theory parallel und cnn-

' firm the neeative findings of other ectcnded tests
of the same hypothesis : that of Eastaotl, who
studied cancer mortality of the entire census
popnlation of New Zealand and of immigrants
af similar stock from the U . K. over x 10-yesr
pcriodt and that of Dean, who studied lung can-
cer mortality among male white native South
Africans and male white immigrants from the
U. K. to Soulh Africa, also over a 10-year period .

Re(eren<es
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