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Asbestos :rsulation workers, as a group, have a high
nisn @f cging of bronchagenic carcinoma (about seven or
e'ght times expected). We have observed 370 such work-
men ‘rom Jan 1. 1963 to April 30, 1967, Qur findings
ingicate that asbestos exposure alone is not the entire
esplanation. Of 87 noncigarette smokers, none died of
broncnoagenic carcinoma. Of 283 workmen with a history
of reguiar cigarette smoking, 24 died of bronchogenic
carcinoma. although only three were expected to die of
this disease. Calculations suggest that asbestos workers
wno smoke have about 92 times the risk of dying of
bronchogenic carcinoma as men who neither work with
asbestos nor smoke cigarettes. We conclude that asbestos
exposurc shouid be minimized, that asbestos workers who
do rot smoke shouid never start, and that those now
smoking should stop immediately.

In 1964, we reported on deaths occurring between
Jan 1. 1943. and Dec 31. 1962, among 332
memners of the International Association of Heat
and Frost Insulators and Asbestos Workers.' All
of these men had been occupationally exposed to
ashestos dust for many years. Their death rate
from lung cancer was found to be 6.8 times as high
as taat reported for the zeneral white male popu-
.ation of the United States during the same years,
with age taken into consideration. Three of the
men died of diffuse pleural mesothelioma and one
dicd of a neoplasm histologically suggestive of peri-
ioncai mesothelioma. This was of interest since
mesothelioma is a very rare disease in the general
population but is reported to be associated with
exposure to asbestos dust.’ In addition, their death
sate fiom cancer of the stomach, colon, and rectum
was mizier than expected: but this may have been
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due to chance, the number of such deaths being
smail. During the latter part of the study, we cb-
tained information on the smoking habits of most
of the survivors, but we could not obtain reliable
information on the smoking habits of those who
had died at an carlier date. Therefore, we could
not at that time investigate death rates in rela-
tion to smoking habits and exposure to ashestod
dust which were considered both separately and
jointly. -

There is abundant evidence that cigarette smok-
ing lecads to a high rate of death {rom lung cancer
in the absence of occupational exposure to ashestos
dust.'* Qur findings outlined above suggested (but
did not prove) that exposure to asbestos dust may
lead to a high rate of death from lung cancer in
the absence of cigarette smoking. If the latter be
so, then the combined eflect of both types of ex-
posure might or might not be equal to or greater
than the sum of the two edects. On the other hand,
it was possible that exposure to asbestos dust in-
creases the risk of lung cancer among cigarette
smolkers but does not lead to lung cancer among
nonsmolkers.

The present study was undertaken primarily
to investigate these possibilities. In addition, we
wished to obtain more information on the occur-
rence of mesothelioma and gastrointestinal cancer
among asbestos workers.

Materiat

From records of New York Local 12 and Newark.
NJ. Local 32 of the International Association of
Heat and Frost Insulators and Asbestos Workers.
a list was made of every man who was a member
of cither one of these locals on Dec 31, 1942. or
who joined between that date and Dec 31. 1962.
No one was omitted regardless of his subsequent
work history.

Personrel data irom union records indicated that
of the 632 on the union rolls on Jan 1, 1943. 339
oi the men had first been occupationally exposed
i0 asbestos dust prior to i922, ana an acditional
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293 men had first been ex-
posed between the be-

Table 1.—Subjects Classited by 4 -2 3s ¢! Jan 1, 1963, and by Years From First Cecuzational
Zxposure to Asbestos Oust up to Jan 1, 1963

sinming of 1023 and the

Total Ne. of Years Since First Espesure to Asdestes Ne. of

2. < Ane, Neo. of - < e — —— —— Duaths,

;:‘:1""[“_13:- n}}:lc::s:t‘lz;: ¥e Subiects 2020 2529 3034 3539 4044 4549 80s  S7Me
! § 3 %39 2 2
traced throuzh Dec 31, ::4‘; 13 ;2 : 1
1962, and 262 of them 1084 l:; ‘7 f :g s x:
were found 1o have died =330 e 1 16 34 ' ! 1
: ime. the €964 4 1 3 It 19 ] 18
o that time. Of t! 55.69 r] 1 10 1 12 2 17
262 deaths. seven oc- 557, 3 : 12 s H "
curred prior to the 20th 7579 2 . 1 s is s
anniversary of the man's 0¥ _4 o - e 9 1 1 2 3
first exposure to asbestos Total 170 31 s 'TE) s 59 3 36 *

dust and 253 occurred

after the 20th anniver-
sary. Thus, of the 632

Tadle 2.—~Subjects Classified by Age and by Smoking Habits on o- about Jan |, 1963

men, 370 were still living

Current Cigarette Smeners®

Age. Yol Smoned Gl cigareme 13 1019 039 60+
1{
on Jan 1, 1963. " Ne. l:::u.:y Ogl.y' s‘.&'.m- s Oay s Day a Day s Day
These 370 men were 3;3 ‘; ! ; . ey “
the subjeczs of the pres- (243 3 2 Y s . . 12 2 P
ent investigation. Table 1  sose 109 12 s 26 3 s n 2¢ —4
snows their age distribu- :;:: :g : ] 1 3 f? ““ o
tion as of Jan 1, 1963, 4o P ¢ . pH L s ’ s O
and the lapsed time from 707 3 7 7 12 1 . . ] -
first exposure up to that %79 2 1 ? s } ¥ Ve
204 .

date. All of them have y _ 2 2 2 Z = = L oen
been traced, and 94 of Total 370 « 3 101 ) 17 »” o
them were found to have *InCiuges cigareatie smoners who 3/50 SMoked Pipes or CigHrs. wn

died during the four-year
and four-month interval from Jan 1, 1963, to April
30, 1967,

Beginning in October 1962, we made arrange-
ments to examine these men periodically, once
every six to twelve months; the interval depended
upon age and physical condition. The examinations
include chest x-ray films as well as physical ex-
amination and cover past and present smoking
habits, occupational history, medical history, and
current physical complaints. Altogether, we have
examined 338 (91.4=) of the men at least once
and have repeatedly examined most of those who
are still living.

Information on smoking habits was obtained by
personal interview with the 338 men who were ex-
amined. Of the 32 men who were not examined,
six told us their smoking habits by telephone and
five gave us the information by mail. The local
union secretaries (who personally knew these men
weil) ascertained the smoking habits of 18 men,
and family members supplied the information on
the remaining three men. This accounts for all of
the 370 men. Table 2 shows their smoking habits
on or about Jan 1, 1963, the men being classified
by their azes on that date, even though some
chanzed their smoking habits between 1963 and
1967,

Of the 370 men, 48 never smoked regularly, 39
smoked or had smoked pipes or cigars but never
smoked cizarettes regularly, and 283 had smoked
crznrettes regularly. Some of those with history o
vizarette smoking aiso smoxed pipes or cigars. Of
the 233 with 3 history of roguiar cigaretie smoking,
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101 were excigarette smokers, five currently smoked
onc to nine cigarottes a day, 17 smoked 10 to 19
cigarettes a day, 97 smoked 20 to 39 cigarcttes a
day, and 63 smoked 40 or more cigarettes a day:

The smoking habits of the 370 subjocts were
compared with the smoking habits of a large num-
ber of men selected from the gencral population.’
There were proportionally more cigarette smokers
among the 370 subjects than were found in the
general population sample; age was taken into
consideration.

Causes of Death.—A copy of the death certificate
was obtained for cach of the 94 deaths. In addi-
tion, we examined hospital records, postmortem
findings (41 cases), as well as the surgical and
pathologic reports when surgery was performed (39
cases). We aiso reexamined histologic specimens.
It was found that the death certificate was inac-
curate in 14 instances. However, this did not alter
the picture as much as might have been expected
since there were several compensating errors. For
example, in one instance the death certificate in-
dicated bronchogenic carcinoma as the cause of
death while a review of the histologic specimen
showed that death was due to pleural mesothe-
lioma; but in another instance exactly the reverse
was found. Likewise, review in one instance re-
sulted in changing the reported cause of death
from bronchogenic carcinoma to cancer of the
stomach with metastasis to the lungs while review
in another instance resulted ir exactly tiie oposite
change. The 94 deaths were ascribed to the follow-
ing causes: bronchogemic carcinoma, 24: pieural
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o ang Expeeted Mumber of Oeaths Among
T Seacsics workers Duning the 52:-\Month Periog

TAas &= '

QLserved  Capectics
cvuw of ODesth Jeasthy Deaths*
Taral gomees cu s i) .9 36
rmgc st lure Digurs. DMCRU‘.
PRI 7 <3
GrINg 12EME CIFTINOMS o8
Pleutm mesotnehioms 3 H
Feriiong 1 MEIOINENOMS 7 :
Croger of stamach 3 vé
Cancer of oA Ing rectum s 1.2
~ancer of all OthEr sites coOmMBined 7 49
aspestony 18 Les
Meart 3nd CirCUINTTY G180%e NCiudiIng
strone a2 3s
A other causes Of aeath ] 13.4
Tetal, atl causes 94 47.8

Bases woOn US mertdity Gula disregaraing smoning hadits.

‘Unitee Stales data nat avarable, but hgure shouid Be only sightly
fess thanm 2:3.

UNites States Gata not avaiabla, but these 8ra 7are causes of doath
N genaerdl popuidtion.

mesothelioma. three; peritoneal mesothelioma, sev-
en: carcer of the colon, four; cancer of the rectum,
one: caacer of the stomach, three; cancer of the
pancreas, two: cancer of buccal cavity and pharynx,
two: cancer of Lladder, one; cancer of undeter-
muned primary site, two; asbestosis, 13; cor pul-
monale. one; cornary heart disease, 17; congestive
heart ‘failure. one; cerebral vascular lesion, two;
sortic ancurysm, one; cirrhosis of the liver, three;
broncitopncumonia, one: encephalopathy, one;
acute pancreatitis, one; Wegener's granulomatosis,
one: aud accidental fall, one.

Expected Deagths.—For purposes oi comparison,
we wished to ascertain how many of the 370 sub-
;jects would have died during the 52-month period
tJan 1, 1963. 1o April 30, 1967) if their age-specific
death rates had been exactly the same ¢. for the
~cneral white male population of the United States.
For this purpose, we made use of the United States
1964 life table for white males; this provided the
most stable basis for comparison. It should be
roted that for white males total death rates and
death rates {rom respiratory cancer were slightly
higher in the industrial states of New York and
New Jerscy than in the United States as a whole.”’
On the other hand, respiratory cancer decath rates in
white men aged 20 to 64 are reported to be a tride
iower than average among laborers, not elsewhere
classifed employed in construction work."

From the life table we determined for each of the
370 men the probability of his dying within a pe-
riod of 52 months, considering his age on Jan 1,
1963, and assuming that the life table probability
applied to him. Summing these probabilities for the
370 men yielded an estimate of the “‘expected”
number of deaths under the null hypothesis that
the age-specific death rates oi these asbestos work-
ers arc the same as for United States white males
in general. The computation indicated that 47.3
deaths would have been expected.

Next, we wished to estimate the expected nume-

ber of deaths from each of several causes. For this, .

we made use of the percentage cistribution of
deaths by cause of death among United States

white males of vaiious azes during the vear 1064
as reported by the Nauonal Center for iicalth Sta-
tistics. These percentazes were then standardized
1or ase according Lo the age distnibution at time
of the 47.5 expected deaths. The results are shown
in Tub]e 3.

E.‘pcctcd vs Ghserved Deatis.-As shown in

Table 3. there were 94 observed deaths (ie, 94 of

the 370 asbestos workers died) as compared with
47.5 deaths expected on the basis of the age-specific
death rates of all white males in the United States
in 1964. Thus, there were 94 minus 47.5 = 46.5
excess deaths. The excess dcaths were due to bron.
chogenic carcinoma, mesothelioma of the pleura
and peritoneum, asbestosis, and cancer of the
stomach, colon, and rectum,

Cancer of Lung, Pleurs, and Troches.—In pub-
lished mortality data for the United States show-
ing deaths each year from various causes by age,
sex, and race, the following diseases are combined:
—cancer of the lung (including sarcoma of tae lung),
cancer of the bronchus, cancer of the pleura, and
cancer of the trachea. For this group of diseases,
there were 27 ooserved deaths and only 2.3 ex.
pected deaths, a ratio of nearly 12 to 1.

It is well known that, for the United States as
a whole, all except a very few of the deaths .re-
ported in the combined category are due to ron-
__thogenic carcinoma. Thus, it may be assumed that
~thete were Close to 2.3 expected deaths from this

cause as compared thh 24 observed deaths, a ratio
of over 10 to 1.

Mesothelioma.=Ten of the 94 observed deaths
were due to mcesothelioma, thrce were due to
pleural mesothclioma, and seven were duc to peri-
toneal mesotheliomas. This is such a rare disease
that if the 370 subjects had heen selected as a
random sample from the general population, one
would not have expected any of them to die of
mesothelioma within a period of 52 montns.

All three of the men who died of pleural meso-
thelioma had a history of regular cigarette smoking.
Of the seven who died of peritoneal mesothelioma,
one never smoked regularly, one smoked only pipes
and cigars, and five had a history of regular ciga-
rette smoking.

Cancer of Stomach, Colon, and Rectum.—In our
earlier study of asbestos workers,' there were more

deaths than expected from cancer of the stamach,
_colon, and rectum (9.4 expected, 29 observed). As

compared with a total of 1.8 expected deaths from
these causes, there were eight observed deaths in
this study, due to cancer of the following sites:
stomach, three; colon, four; and rectum, one. Al
though this bears out our earlier findings, the num.
ber of deaths from these causes was so small that
we still refrain from drawing any conclusion at
this time.

Asbestosis.—Asbestosis accounted for 15 of the
94 deaths. While it is not surprising that ceaths
from :his disease occur amonz men exposed 2
asbeswos dust, attention must be cailed to the fact
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that these subjects were
primarily insulation work-
ers. While all of them
were occupationally ex-
poted to asbestos dust,
their degree of exposure
was light 3s compared

with the degree of ex-

posure of asbestos miners,
processors, and weavers
in earlier times.
Bronchogenic Carei.
noma.~Bronchogenic cat-
cinoma accounted for 24
dezths while only about
2.3 were expected on the

basis of general United States mortality data for
white males. However, as previously mentioned,
evidence at hand suggests that there were propor-
tionally somewhat more cigarette smokers among
the 370 subjects than among white males in the
United States as a whole, age being taken into
consideration. This might have partially accounted
for the high bronchogenic carcinoma death raze of
the subjects. For this and other reasons we made
estimates of the expoected number of bronchogenic
carcinoma deaths, the smoking habits of the men
being taken into consideration. This was done as

fallows:

Data are available on lung cancer deaths in re-
lation to the smoking habits of 440,000 men en-
rolled by American Cancer Society volunteers in
a prospective cpidemiological study between Oc-
tober 1959 and March 1960 and traced through
Sept 30, 1964. Causes of death were ascertzined from
death certificates, but whenever cancer was men-
tioned on a death certificate inquiry was made of
the physician who signed the certificate. In case
of disagreement between the two sources of infor-
mation, the physician’s statement was acceptad.
For the purpose at hand, we only made use of data
covering the 32-month period beginning on June 1,
1960, and ending on Sept 30, 1961. The number of
lung cancer deaths occurring during the 52-month
period was divided by the number of men alive at
the beginning of the period. This was done by five-
year age groups for men in each of the following
smoking categories: (1) never smoked regularly
(nonsmokers and occasional smokers being com-
bined); (2) history of regular pipe or cigar smok-
ing. past or present, but never smoked cigarettes
regularly; (3) excigarette smokers (including those
who had smoked or currently smoked pipes or
cizars); and (4) current regular cigarette smokers
(including those who also had smoked or currently
smoked pipes or cigars). The last of these cate-
gories was further divided by current number of
cigarettes smoked per day: (4a) one to nine ciga-
rettes a day; (4b) 10 to 19 cigarettes a day; (4c)
20 to 39 cigarettes a day; and (4d) 40 or more
cizarettes & day. Since the men were divided im0
seven groups by smoking habits and further sub-
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Table «.—Estimated Number of Lung Cancer Deatns Expected to Occur Durirnt 3 Perod
of 52 Months cer 10.000 Men Living at the Start of Period: by Ace ang by szruok-rig mauits®

Age, Yo S:!':l.o'i ;’i"'

N 3

Uan i, 1963) Reguiacly OM‘;
15-39 -] [
30-44 2 P
4549 2 H
$0.54 7 12
$8.59 [} M ]
60-64 16 3
65-69 ié 32
70-74 2 LH
7879 ] 3 83
1084 28 32

Current Cizarette Smonerss

—— s

Tacirarette ) 10.1 R Y ~

Smeaerss a Oay a Oc; : 0023 a‘g:y
7% 15 ]

W9 ee v 9 46

22 28 &% 9 90

53 vee L 1} H Y 188

n 80 .o 190 256
[ 24 en 137 303 1s0°*
1¢0 103 206 280 «SQ*
1¢0 ces 188 4] 3129
148 v vee s

“Sased upon cata 17em 3 prospective study with 3d;ustment far US mortainy ezperience.
TTilipses inorcate rates omitied (or catagaries with NO SudIeCts 1N this Study. See Tabdle

inciuaes Ccigaretts smanery whe sise amened
smaking nave higher lung cancer rates then shewn

§Rates oBle:new By sMOONING the sata.

208 o Cigss. Wi 3 Nistory et enly cigarstie
nere.

divided into many five-year age groups, some of the
subgroups contained only, a small number of men.
In consequence, the lung cancer death rate was
statistically unstable in some of the very small sub-
groups. In three instances where the observed rate
in a smail subgroup appeared to be badly out of
line, we arbitrarily made an adjustment to bring it
more into line with adjacent figures in the table.
These adjusted figures which are indicated with
symbols in Table 4 carry very little weight in the
final calculation. All of the rates were then ad-
justed as follows: -

Lung cancer death rates in the United States

have risen steadily year by ycar and were higher
in 1964 than during the period 1960 to 1964 as a
whole. Furthermore, in the study described above,
we avoided enrolling scriously ill people and. as of
the cut-ofl date for preparing the computer tape,
we had not yet received death certificates for all
of the men now known to have dicd during the
specified period of time. For these rcasons. lung
cancer death rates in the study population were
appreciably lower than those rcported [or white
males in the United States in 1964. To compensate
for this, we raised the rate of each individual smok-
ing category so that the total lung cancer dueath
rate (disregarding smoking habits) in cach tives
year age group would be the samc as that ol all
United States white males (basced upon the 19614
life table and the 1964 distribuzion of duaths by
' eauscs of death). The results of thuse computations
are shown in Table 4. (It should he nuted that
Table 4 shows only such rates as were reuired for
further calculations.)
The rates shown in Table 4 were then applicd to
the number of asbestos workers shown in vach of
the corresponding internal cells of Table 2. This

vielded an estimate of the number of b cancer
deaths expected to occur during a 52-munth perind
among the 370 ashestos workers clussaicd by :.iu-ir
smoking habits. By “uxpected” nuaner, we Sete
mean an estimate of the number ol lung eancer
deaths which would Rave accurrod wnddios e nuil

hypothesis that asiestos warkers du rot el Jrom
oTher men in ©espect A hUIP Gl e
razes, VOth agze and smoking bLiiinls buing laxkea

Luh
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i S.=Coltrvee ang Expected Sreachcgenie Carcinsms
Jeatns oy Shwong Habitse for 370 Asdasios VWerkers

. Obscrved  Tadected
Smemng Habits Jeatns Dastns
“.¢ver smosed regulany Q 0.08
~3t0rv 8f Dipe. CiEar SMORiNG anly 0 o.i3
hstory of regular cigaretts smoringt 24 293
Tetal -:: 3.16

*8ased upon oate in Tadle 2 and Tadle 4.
11FC.UEES CiZTONE SMOAErS WNO 350 3MONSd PIDE Of CIEST,

Table 6.—Zxzected ang Observed Ceaths Ameng 632 Asdes-
tos Workers Expaosed to Asbesto Dust 20 years or Longar

Totsl
1943-1562 1983-1967 1943..987
Total caathe: sil causes

Lzcectee 203.3 419 25

Ovserves 288 9% M
Total canzer: sil sites

Eapected 368 8.6 5.1

Observed 1] 49 144
Cancar of lung. tracheds. pleura

Expectes (¥ § 23 L 2 ]

Qbssrved 49 27 bz
Cancer ct 110MetA. colon, rectum

Eapecten 9.4 1.3 112

Coserves 29 [ 3?7
Cancer ail other sitss comiuned

Eipecten 0.8 ¥ 2

Odserved 21 14 35
AsBestons

Expectes 0 [ [}

Observed 12 18 27
All cther causes

Expecies 167 HRJ 89

Odserved 148 39 78

into consideration. The results are summarized in
Table 5 which shows the expected and obscrved
number of lung cancer deaths in cach of three
smoking categories. '

Taking smoking habits as well as aze into con-
sideration (Table 5) a wtal of 3.2 bronchogenic
carcinoma deaths were cxpected whereas taking
only age into consideration 2.3 deaths were ex-
pecied from this cause (Table 3). Tlus, perhaps
one of the excess bronchogenic carcinoma deatns
mignt be a:tributed 0 the fact that there appear
to have Leen proportionally somewnat more ciga-
rette smokers among the 370 subjccts than among
men of the same ages in the gencral population.

The following statements are based upon the -

data shown in Table 3. Twenty-{our ceaths irom
bronchogenic carcinoma occurred among the 370
subjects compared with only 3.16 expected. a razio
of about 7.6 to 1. This is slightly higher than {ound
in our earlier study which indicated a ratio of 6.8
to 1 (not taking smoking habits into considera-
tion). It should be noted in this connection that the
370 subjects in this study had been exposed to
asbestos dust somewhat longer than the subjects of
our previous study (the present 370 subjects are
survivors as of Jan 1, 1963, of subjects in the
previous study).

Oi the sudjects who never smoked regulzariy and
those who smoked only pipes or cigars. none cied
of broncnnzenic carcinoma whereas 0.15 oi these
men were cxnected W odie of lung cancer. This sug-
sls WAL iRt Ly Lodaestos QST S908 mas e

crease tne risk ol broncaoiunic careinoma among

ASSESTOS IKAPUSURE=SELIKOFF ET AL

Inen Who nover smoikcd cizarettes regulariv. How.
ever, considering the smail number of such subjects
in this study, we only ccnclude that exposure to
asbestcs dust does not greatly increase the risk of
bronchogenic carcinoma among men who never
smoked cigarettcs regulacly.

Twenty-iour of the men with a history of regular

izarette smoiking died of bronchogenic carcinoma
wheraas only 2.63 were expecied to die of it, a ratio
of 5.03 to 1. From this it appears that exposure to
asbestos dust Jreatly increases the risk of lung
cancar among cizaretie smokers,

Now we may ask Sow greatly is the risk of bron-
chogenic carcinoma increased by the combined ef-
fects of cigarette smoking and exposure to asbestos
dust. To answer this question, we applied rates
shown in Table 4 for nonasbesios workers who
never smoked regularly to the number of subjects
with a history of regular cigareste smoking as shown
in Table 2. This indicated that only 0.26 of the
subjects with a history of regular ¢i;arette smoking
would have been expecied to die of kronchogenic
carcinoma if they had never smoked regularly and
had never been occupationally exposed to asbestos
dust. Since 24 of them actually died of this cause,
the ratio of observed to expected deaths is 92 to 1
(ie, 24 divided by 0.26=92). Thais appears- to in-
dicate that cigarette smoking plus occupational
exposure to asbestos dust incrocses the risk of
bronchogenic carcinoma by a factor in the order of
magnitude of 92 to 1. It should be noted that this
estimate Joes not take current amount of cigarctte
smoking into consideration.

Comparison With Earlicr Findings.—As explained,
we started with a cohort of 632 asbestos insulation
workers, the entire membership of the union locals
on Jan 1, 1943. We have now traced each man
through April 30, 1967. Table 6 shows the observed
and. expected number of deaths lor each of two
periods (the fArst, 1943 to 1962, being previously
reported’') and for the entire period. In respect to
respiratory cancer (lung, tracnea, and pleura) and
in respect to cancer of the stomach, colon, and
rectum, the findings in the two periods are in close
agreement.

' Comment
 The increased risk of neoplasia (mainly broncho-

88S11001S

Jenic carcinoma and mesothelioma) among insula- °

tion workers reported here should be evaluated in
the knowledge that these men have comparatively
light exposure as asbesios trades zo. Primarily em-
ployed in construction work, many of the materials
they use contain little or no asbestos and others
have only 5% to 15%. Condizions of work vary;
these men often work outdoors unlike asbestos
operators in iactory work. Comparatively few dust-
exposure surveys have been made in this trade but
their resuits have gerersily been within the 3 mil-
\ion particles per cubic foot permissible limits cur-
rently acceptaé by tze American Conicrence of
Governmentai Industrial Hygienists.”'* Nor have

JAMA. Apri 8. . 988 e Vol 204, No 2
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adeiltionzl paten:
icdentified armnnz -
ifeavier or o

R R R B LA M B0 STTLAT SR .. .
Cxpsure I b 28T s 1 st L TRNSTS ..a.....:d
'.' el .. OLAETA, DATGe
e <. DCCoUSEE Aae

i s9 -c\ ere as to cause

Tosteonis \\.‘I\ SO COMTON
foath ai the epaser .\n' T8 Loonse faey oot iive
ony - "n"'h to deveion lung canter. Unce expasure

was peduead by improved indusinal yvgiene prac-
tices, carly cicath {rom asbestos.s s.:.arpiy <imine
s ana lursg cancer beczme common.”

in zny case, zeavy exposur? s not lilieiy to e
she most impertant probiem 1n ihe future, unless
there he sheer careiessness or uncorcera. Rathesr,
fizst exposure, similar zo that in insulation work,
will be much more common, both ir direct asbestos
working trades and as the result of indirect occupa.
tionai exposure, as in txe construction and ship-
hui.di.—.g industries.

T nare is another type of “lizht exgosure” which
may 2flect many more peopie than :nose indusiriale
I+ exposed. In the past several vears. it has been
lemonstrated that asbestos bodies can be found in
the ungs of 25% to 30 of adults examined at
autopsy in large cities, such as Belfast. Northemn
Irceland, Capetown, Republic of South Africa,
Miami. Fla, Pittsburgh, and Montreal. This is
presumably due to “asbestos air pollution” by
fibers derived from industrial “spiilover” (as dust
from construction sites or factory wastes) or from
end-product use. Such community asbestos air
pollution may be important since tiwre is already
evidence that in certain circumstances, as living
within half mile of an asbestos plant or in the
houschold of an asbestos worker, intimate environ-
mental contamination can be associated with some
risk of mesothelioma.'* What is not now known is
whether the minimal amounts innaled by the gen-
eral public carry a similar risk.'*

Nor do we know whether inhalation of the very
small 2zmounts of asbestos present in the air of some
communities is associated with a special lung
cancer risk in cigarette smokers (or. conversely,
whnether cigarette smoking makes the inhalation of
very small amounts of asbestos particularly hazard-
ous). It will be important to ascertain whether such
cocarcinogenic or potentiating or precipitating rela-
tionships exist because, wuh the rapid growth of
asbestos use (500,000 tons' per vear world produc-
tion in 1930 has risen to over 4.000.000 tons per
vear now), it may be difficult for cigarette smokers
1o avoid inhaling air contaminarted with asbestos.

I: mayv not be easy to unravel tke interrelation.
ships which might exist between community as-
bestos air pollution and cigarctte smoking. Both
asbestos exposure and cigarette smoking have a
long-lapsed period between onset oi exposure and
accurrence of neoplasia, yet for current smakers
these two cxposures may not have begun simulta.
Guevamy; Lhere was much (ess asoestos used 20 to

JAMA, Aprii 8. 1968 ¢ Vol 204, No 2

. IaFSSURE=3CILIKOFF &7 AL ST OO ‘ l 389 1

0 vears 2700 YOUNS D ra e SiaT0 SMORKINE now
Love a mSel o arealer chamee o) having both ex-

';:neu:-cs simuitaneousiv,

Siuniicance of Findmnzs jur Sshestos \Warkers. =
The import of the data reported here srems clear.
There is an extraowdinary risk o] deveinping and
dring from lung cancer iar :.iwstns warkers who
smolke cizarettes rezularly. I the zroup studied,
siie comnination of ashestos exposure and cizarette
smoking ircreased the risk approximately 90 times
compared with men who neitiier worjs with asbestos
nor smoke!

Of 283 asbestos workers who had a history of
cigarette smoking, 78 died within a period of 52
months whereas only 32.4 would have been ex.
pected to die within that length of time if their age
specific death rates had been the same as for the
general white male population of the United States.
Of the 78 deaths, 24 (531%) were due to broncho-
genic carcinoma. It is estimated that if these men
had smoked cigarettes but had not been exposed to
asbestos dust, oniy 2.96 would have died of bron-.
chogenic carcinoma within the same length of time.
If they had neither smoked nor been exposed to
asbestos dust, only 0.26 would have been expected
to die of the disease within a period of 52 months.

Of 87 asbestos workers who never smoked ciga-
rettes regularly, none died of lung canéer within the
52-month period (although three died of asbestosis
and one died of peritoncal mesothelioma). This:
finding, being based upon the experience of only
87 men, docs not prove that exposure to asbestos
dust has no influence on the risk of lung cancer
among nonsmokers. However. it suggests that exe
posure to ashestos dust doces not lead to an ex-
tremely high risk of lung cancer among nonsmokers.

The conclusions are evident:

1. Occupational exposure to asbestos dust should
be reduced to as low a level as possible: but there
may be an irreducible minimum levei if asvbestos, a
very useful material, is to be used at all. Such
reduction in exposure will benefit asbestos workers
of the future. However. we are also concerned with
workers who have already been exposed at signifi-
cant levels for many vears. Ashestos fibers will re-
main in their tissues for the iemainder of their lives.

2. All people incur a great increase in risk of lung
cancer if they smoke cigarettes: for asbestos wotk-
ers the increase in risk is tremencious. Ashestos
workers wno ¢lo not now smoke cigarettes should
never begin. Those who do smoke, should stop
immediately. \We may hope that the decrease in
risk which results irom cessation of smoking among
the general public’ will be the good fortune ot the
asbestos woriers as well,

Thin investigation was supported by the Health Researen Coun-
cil of the Ciiy of New York.
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