Asbestos Exposure,
Smoking, and Neoplasia

Iruing ], Selikof], MD: E. Cuyler ~Hmnmond, SeD; and Jacob Churg, MD .

Asbestos insulation workers, as_a_group, have_a_high
risk _of_dying ot bronchogenic_carcinoma_(about seven_or
eight times.expecied). We have observed 370 such “work-
men from Jan }, 1963 to April 30, 1967. Qur findings
indicate that asbestos exposure_aione_is_pot_the entire
explapatign. Of 87 noncigarette_smckers, none died of
bronchogenic carcinoma. Of 283 workmen w«th a hnstory
of. regular, cxgarette smokmg, 24 d:ed ot bronchogemq, -
carcinpma,_although only three were expected to_ die_of \
this_diseass, Calculations suggest that asbestos workers

ﬂ
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due to chance, the number of sueh deaths heirs.) |
small. During the latter part of the study. we ob.'.
tained information on the smwking habits of mos: -
of the survivors, but we could not obtain reliatie -
information on the smoking habits of thuse who«
had died at an earlier date. Thereiore, we could.:
not at that time investizate death rates in relsiZ
tion to smoking habits and expnsure to ashesws,
dust which were considered bor,h scparately and-
jointly. = .
There_is abundant evidence that cisarette smo~.-- o

bronchopenjc carcinoma as men who neither work with m_g leads to a high rate of death from luny cance: .
asbestos nor smoke cigarettes. ~We conclude that asbestos m the abqem,e of occupational exposure ta ashestos -
. exposure should be minimized, that asbestos workers who dust Qur findings. qgllined abave suggested . (bu.. -
« _ do not smoke should never start, and that those now  did’riot prove) thatexposure. to.asbestos dust map, ;;
~ . " smoking should stop immediately. lead to a high rate of death from lung cancer in-. "
e the absence of cigarette smokiag, If the—futier beily .
n 1964 we reported on o deaths occurring between SO, then the combined ellect of buth types of cs-2 »
Jan 1,"1943, and Dec 31, 1962, among 632 posure might or might not be equal to ar greaters: ‘..
members of the Iaternational ‘Association-of Heat  than the sum of the two cifects. Qn the other hand,: o
and Frost Insulators and Asbestos Workers.! All  itwas possible that exposure o asbestos dust.ine< ar

—of~thesa.men had-been—oceupationally-exposed to
asbestos dust for many vears. Their death rate
from lung cancer was {ound to be 6.8 times as high
as that reported f{or the general white male popu-
lation of the United States during the same years,
with age taken into consideration. Three of the
men died of diffuse pleural mesothelioma and one
died of a neoplasm histologically suggestive of peri-
toneal mesothelioma. This was of intcrest since

= mesothelioma is a very rare discase in the general
population but is reported to be associated with
exposure to asbestos dust.? In addition, their death
rate from cancer.of the stomach, colon, and rectum

\was hxgher than expected; but this may have been
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creases..the risk of lung cancer among cigarcties
smokers but does not lvad to lung cancer amoag:r-
nonsmokers. w o
The preseut study was undedtaken primarily
to investigate these pussibilities. [n addition, wes
\Hshed to obtain more information on the wecur~
rénce of mesothelioma and gastrointestinal cancer,:
among ashestos workers. o

Material

From records of New York Laca, i2 and Nowseki

NJ, Lacal 12 of the [ntemational Association ol-2
Heat and Frost Insulators and Asbustos Warkeszs
a list was made of every man who was a memuer®
uf cither one of these locals-on D-c 31, 1042, Of-‘{{
who joined between that date and Dec 31, 19525
No one was omitted regardless of his subxc-luant«
work history. vz
Personnel data from union recoris indicated tmt.
of the 632 on the union rolls on Jan 1, 1943, 339X
of the men had f'r..t Izen oceupationally (-\,.u:r.d\
to n\h("d(h chig-r price= t . N L) g b 'L&
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293 men had first been ex-
posed between the be-

Table 1.~-Subjects Classiti~d by Age as of Jan 1, 1963, and by Yedrs #ro.n First Occupatic -
Exposure to Asbestos Dust up to Jan !, 1963 o

:‘:”ming nf 1923 nnd. the Tatal No. ot Years Since First Exposure (0 Asdestus . Na. of
end of 1942, All of these  Age Subjects 2026 2529 3034 I8 aeee s T e
men were successfully 3539 2 2 oy ke
traced through Dec 31, 1044 13 1z, 1 T
065, and 262 of them Lo @ @@ B S
were found to have died  ssse 60 r 16 3 s ) e :f
up to that time. Of the 32 - ! f n i b 16
162 deaths, seven oc- ;974 18 1 12 ” . 1‘:
curred prior to the 20th 7579 21 . 1 s 1S 3
anniversary of the man’s  %08%¢ it P a4 o e 2 A 2 3
first exposure to asbestos Total 370 31 5 113 86 9 39 36 94

dust and 255 occurred

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

Table 2.—-Subjects Classified by Age and by Smoking Habits on or about Jan 1, 1963

men. 370 were still living Never
on Jan 1, 1963. AY‘r.' TP:::.‘ Rs::::l:rll’y
These 370 men were ‘33‘33 ‘§ ;
the .subjer_:ts gf the pres- oo 12 2
ent investigation. Table 1  so.s¢ 109 12
shows their age distribu- 2;:22 fg g
tion as of Jan 1, 1963, cgg « s
and the lapsed time from  70.74 38 7
first exposure up to that 737 4 3

date. All "of them have — -
been traced, and 94 of Total 170 P

Current Cigarstte Smokers®
Pioe, Ex- — e

Cigar cigarerte 19 10.19 20-39 404
Qnty Smokers® a Day a Day a Day s Day
1 cee aee P
2 vee vee s 4
i S ve P 12 L ¥4
6 26 3 5 33 24 -
5 16 PR 3 0 10
4 1S 13 ees 13 4
8 17 e .4 9 S
7 12 H 4 4 3
7 6 . e 1 3 1
1 1 en
39 101 H 17 92 63

them were found to have
died during the four-year
and four-month interval from Jan 1, 1963, to Aprl
J0, 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-
anination 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 stil] living. .

Information on smoking habits was obtained by
personal interview with the 333 men wha were ex-
amined. Of the 32 men who were not examined,
stx told us their smoking habits by telephone and
5"? gave us the information by mail. The local
union sccretaries {who personally kiuew these men
%ell) 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
Y their ages on that date, even though some
fhﬂ_l}ged their smoking habits between 1963 and

Of the 370 men, 48_never_smoked regularly, 39
Smoked or had_smoked pipes or cigars but never

sMoked_cigacettes_regularly, and "283 had smoKed
Sgarettes regularly. Some of thosé with hisfory ot

‘Raretle smoking also smoked pipes or cigars. Of
¢ 283 with a history of regular cizarctte wnoling

*includes cigarette smokers who 3iso smoked pipes or Cigars.

101 were excigarette smokers, five currently smoked
one to nine cigarcttes a day, 17 smoked 10 to 19
cigarettes a day, 97 sgaked 20 {e-39 cigarettes a
day, and 63 smoked-48. or more cigarettes a day.

The smoking habits of the 370 subjects were
compared with the smoking habits &+ a large num-
ber of men selected [rom the general population.’
There were_proportionally more cigarctte smokers
among the 370 subjects than were found in the
general population sample; age was taken into
consideration. ST

Causes of Death.—A copy of the death certificate
was obtained for each of the 94 deaths. In addi-
tion, we cxamined hospital recacds, postenortem
findings (41 cases), as well as the surgical and
pathologic reports when surgery was performed (39
cases). We also reexamined histologic specimens,
It was found that the death certificate was inac-
curate in 14 instances. However, this did not alter
the picture as mmuch as mizht have heen 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 anaother 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 in exactly the oposite
change. The 94, deaths were ascribed o ti o Inllow.
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108 ASBESTOS EXPOSURE—SELIKOFF ET AL

Tabie 3.—~Observed and Expected Number of Deathis Among
370 Asbestos Workers Dunng the 52-Month Period

. QObsery Ezpected
Cause of Death Oeatr.. Coatns®
Tatal, canccer (ail wies) 49 9.6
Cancer of wyng, pleurs, bronchus,
and trachea 27 2.3
Srgnchegenie carcinéma 24 :
Pleural mosathehioma 3 ¢
Pertoneal mesothelioma 7 t
Cancer of stomach 3 9.6
Cancer of colon and rectum S 12
Cancer of ail other sites combined 7 48
Asblstosu 15 ..
Heart and circulatory disease including
stroke 22 28.5
All other causes of death 8 10.4
Total, all causes 94 47.5

*Based upon US mortality duta sisregarding smoking habits.
tUnited Statas data not availabie, bul figure shouid be only sligntly

less than 2.3,
$United States data not availabie, but these are rare causes of death

in ganeral population.

mesothelioma, three; peritoneal mesothelioma, sev-_
en;-cancer. of .the colon, four; cancer ol the rectum,
ane; cancer of the stomach, three; cancer of the
pancreas, ,_two; cancér of biiccal cavity and _pharynz,
two; cancer of bladder, one; cancer of undeter-

mined_pritaary_site, two; asbestosis, 15; cor pul:‘
monale, one; cornary heart disease, 17; congestwe\/
heart. _ faxlure, one; cerebral” vascular_ lesmn, twn; i

aortic aneurysm, one; cirrhosis of the lwcr, thrce
bronchopneumoma, ~one; encephalopnthy, one;
aCULE pancreatitis, one; Wegener's granulomatosis,
one;_and accidental fall, one.

Txpectef Deaths.<For purposes of comparison,
we wished to ascertain how many of the 370 sub-
jects would have died during the 52-month period
(Jan 1, 1963, to April 30, 1967) if their age-specific
death rates had been exactly the same as for the
general 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
noted that for white males total death rates and
death rates from respiratory cancer were slightly
higher in the industrial states of New York and
New Jersey than in theé United States as a whole.*’
On the other hand, respiratory cancer death rates in
white men aged 20 to 64 are reported to be a trifle
lower than average among laboress, not elsewhere
classified employed in construction worl.”

From the life table we determined for cach 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 of these asbestos work-
ers are the same as for United States white males
in general. The computation indigated that 475
deaths would have heen expected. \¥5. ‘\t(

Next, we wished té estimate the expected num-
ber of deaths from cach of several causes. For this,
we made use of the percentage distribution of
deaths by cause of death amoung United States

*a whole, all except a vury fow uf t.h:. d(.aths re- o

- \\\7 <
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white males of various ages duriag the year ]ﬁr’(
as reported by the \'ntmndl Center for Heaith NP
tistics. These percentages wure then wtanunrd.ycc;
for age according to the age dnstnbutzon at s
of the 47.5 expected deaths. The tesults are show
in Table 3. .
Expected vs Observed Deaths.—As shown ik
Table 3, there wete 94 observed deaths (i, 94 o »
the 370 ashestos workers dicd) as compared wity ! ‘s
47.5 deaths expected on the hasis of the age-speciic-
death rates of all white males in the United Stater.
in 1964. Thus, there were 94 minus 47.5 = 4533
excess cleaths, The excess deaths were due to brog.a
chogenic carcinoma, mesothelioma "ol the pleuraiy
and peritoneum, ashestosis, und cancer of_ theg
stomach, colen, and rectum. R
C'ancer of Lung, Pleura, and Trachea.~In pui-g
lished mortalizz data for the United States SRfKee-,
ing deaths e’tch year from various causes by age;:.
sex, and race, the following diseases are combinan:-
cancer of the lung (including sarcoma of the lung)
cancer of the bronchus cancer of the pleum and ~
cancer of the trachea. F or_this_group of QIbC'l‘Ic‘S
there were 27 observed deaths and_only 2.3 e‘-‘
pected, dcaths, a r'mo of nearly 1‘7 to 1.

ported in the combined categoury are duc to bran"t
chogenic carcitnoma. Thus, it may be assumed that 3
there were close to 2.3 expected deaths from this =
causeascompared with 24 observed deaths, a ratio
of over 10 to 1. .

Mesothelioma.—Jen of the94 observed deaths
were due _to--mesethelioma, {hiree. were _due, 1o @
pleuml mesothelioma, and seven were due to peri-¢
toneal mesotheliomas. This is such a rare disease =
that if the 370 subjects had been sclected as a -
random sample from the "cru.ml population, o‘e -E
would not have cxpected any of them to die ol
mesothelioma within a pcnod of 52 months. i

All three of the men who died of pleural meso---
theliorma had a histery of regular cigarette simoking. -4
Of the seven who. dicd of peritoneal mesothelioma, -
one never smoked regularly, one smoked only pipes
and.cigars, and five had a history of regular ciga--:
rette smaoking.

Cancer 'of Stomach, Colon, and [eciwm.=1o ous”
carlier study of asbesios workers,' there were moress:
deaths than expectud from cancer of the stomach,
colon, and rectum (9.4 expected, 29 abserved). As
compared with a lotal of 1.8 expected deaths from -
those causes, there were ecight observed deaths in.
this study, due to cancer of the following sites: -J

stomach, three; colon, four; and rectum, one. A2
though this bears gut our earlier findinys, the num—~-'
ber of deaths from these causes was so small thatss{
we still refrain Erom drawing any conclusion at---
this time. -

Asbestosis.—Asbestosis accounted for 15 of theim
94..deaths, Whilé it is not surprsing that deaths- :'.
from this  disease occur amony nen e\posed to

ashestos dust, aitention must he called to the e
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1 thflt U}‘-‘S? Slle‘:’Cts ) e;;e Table 4.—Estimated Number of Lung Cancer Ueaths Cxpected to- Occur During a Period
ﬂmanly‘ insulation worck- of 52 Months per 10,000 Men Living at the Start of Periad: by Aze and by Smoking Haluts®
+ ers. While all of them Current Cigarelte Smok .
- . . n ipareite Smokerst
X . cx- Never Pipe, —— — S
- A were OccuPatm“a"y < Ape. Yr Smoked Ci‘g:r Excigareite 1.9 m.mvd 2019 404
pDSEd to asbestos dust, {Jan 1, 1963) Regutariy Onily Smokers$ a Day » Day a Day a Day
it [heir degtee Of exposure. i;i: g ....! ;’5 e vee .I.r. PN
7if  was light as compared e5.49 : b 10 o o B - e
- with the degree of ex- 50-54 7 12 22 28 44 (4] 50
23 posure of ashestos miners, o5 S 15 53 91 117 135
ok " X 30 . t170 256
R processors, and weavers 65-69 14 32 37 157 3as 3s0*
o in earlier times. 7074 12 52 100 103 206 783 aso*
"~ ) . . 75, 28 513 100 “en 185 341 329
P BfO"ChOB’et’:‘C Carci- 8084 25 32 148
‘_‘:! nf)ma.~B._f0nC OEFEIC E-al'- *8ased upon data trom 3 prospective study with adjustment for US mortality experianca.
e cinoma accountsd for 24 :Isni saes mcuucauureues o:mﬂld *l'ar clal:gom: vith na sudjects n this study, See Talle 2.
— P piiihhege g neludes cigare smokers who als: ma 0 . M
‘\Q deaﬂis Whne OUIY about smﬁa‘;mg have mgnobr lyng cancu‘;‘-\uds ma,n m:\:‘nph‘::c." cigar. Men with 3 history of oniy cigarette
., ates obt ¢ by g the data.

Ly
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9.3 were expécted on the-
hasis_of_zeneral United_States mortality data for
white_males. However, as previousiy 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

divided into many five-year age groups, some of the
subgroups contained only a small nwnber of men.
In consequence, the lung cancer death rate was
statistically unstable in some of the very'small sub-
groups. [n three instances where the oliserved rate
in a small subgroup appeared to be badly out of

b consideration. This might have partially accounted line, we arbitrarily made an adjustment to bring it
*é’ for the high bronchogenic carcinoma death rate of  more into line-with adjacent figures in the table.
* the subjects. For this and other reasons we made  These adjusted figures which are indicated with
o estimates of the expected number of bronchogenic  symbals in Table 4 carry very little weight in the
S carcinoma deaths, the smoking habits of the men  final calculation. All-of the rates were then ad:
& being taken into consideration. This was done as  justed as follows:

lows: - Lung cancer death rates in the United States

Data are available on lung cancer deaths in re-  have risen steadily year by ycar and were higher
& lation to the smoking habits of 440,000 men en.  in 1964 than during the period 1960 to 1964 as a
A rolled by American Cancer Society volunteers in whole. Furthermore, in the study- descrited ahove,
™ § .a prospective epidemiological- study—between Oc-  we avoided enrolling ser#isly ill pedple and, as of
Z§ .tober 1959 and March 1960 and traced through  the cut-off date for fréParing th& computer tape,
3 Sept 30, 1964. Causes of death were ascertained from  we had not yet received death certificates for all
“ef death certificates,.but whenever cancer was men-.. of the men now known to have died during the
z tioned on a death certificate inquiry was made of— specified period of time. For these reasoas, lung
¥} . the physician who sizned the certificate. In case . cancer death rates in the study population were
b of disagreement between the two sources of infor- appreciably lower than those reposted for white
A mation,. the physician’s statement was accepted.  males in the United States in 1964. “I'o compensate
% For the purpose at hand, we only made use of data for this, we raiscd the rate of cach individual smok-
b covering the 52-month period beginning on June 1, ing category so that the total lung cancer death
K 1960, and ending on Sept 30, 1964. The number of rate (disregarding smoking habits) in each five-
- lung cancer cleaths occurring during the 52-month year age group would be the suune as that of all
I pertodt was divided by the number of men alive at United States white males (based upon the 1964
< the beminning of the period. This was done by five- life table and the 1964 distribution of deaths by
s Year age groups for men in each of the following causes of death). The resulds of these computations
< smoking categories: (1) never smoked regularly are shown in Table 4. (It should he noted that
3 Inonsmokers and occasional smokers being com-  Table 4 shows only such rates as were required for
> bined); (2) history of regular pipe or cigar smak-  further calculations.)
K ing, past or present, hut never smoked cigarcttes The rates shown in Table 4 were then applied to
i fegularly; (3) excigarette smokers (including those the number of asbestos workers shown in each gf
- *ho had smoked or currently smoked pipes or  the corresponding internal cells of Table 2. This
L§  Ugars); and (4) current regular cigarette smokers  yielded an estimate of the number of lung cancer
}'1 lincluding those who also had smoked or currently  deaths cxpected to occur during a 52-month period
~ “ed pipes or cigars). The last of these cate- among the 370 ashestos workers classilied by theic

-.wws was further divided by current number of
Ogarettes smoked per day: (4a) one to nine ciga-
fettes a day; (4b) 10 to 19 cigarettes a day; (dc)
B to 39 cigarettes a day; and (4d) 40 or more
Gisarcttes a day. Since the men were divided into
ven groups by smoking habits and further sub-

smoking habits. By “expected” number, we here
mean an estimate of the number of lunz cancer
deaths which would have occurred under the null
hypothesis that asbestos workers do not differ from
other men in respect to their lune cancer death
rates, both age amd smobine Labite beine taken
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Table 5.-—Observed and Expected Bronchopenic Carcinoma
Deaths by Smoking Habits® for 370 Asbestas Warkers

Observad  Exzpected
Smoking Habits Qeaths Deaths
Never smahked regularly 4] 0.05
MHistary of pipe. ¢3gdr smaking only Q 0.13
Histary of reguler cigaretls smoking? rd 3 2.98
Totsl 24 118

*Based upon data ih Table 2 and Tabie 4.
tincludes cigarette smaokers who also smoked pipe or cigar.

Table 6.—Expected and Observed Deaths Among 632 Asbes-
tos Workers Exposed to Asbesto Dust 20 years ar Longer

Totsi
1943.1362 1963-1957 1943-1967°
Total deaths: all causes

Exoected 203.5 47.5 251

Observed 255 94 349
Tatal cancer: all sites

Expected 368 8.6 45.1

Observed 95 49 144
Cancer of lung, trachea, pleura

Expected 6.6 2.3 3.9

QObserved 45 27 72
Cancer of h, colon, s

Expected 9.4 1.8 112

Observed . 29 8 37
Cancer ail other sites combined -

Expected 20.5 4.5 s

Observed 2l 14 35
Asbestasis

Expected [\] 0 ]

Observed 12 15 27
All other causes

Expected 167 38.9 205.9

QObserved 148 30 178

into consideration. The results are summarized in
Table 5 which shows the expected and observed
number of lung cancer deaths in each of three
smoking categnries. )

Taking smoking habits as-well as age into con-
sideration (Table 5) a total of 3.2 bronchogenic
carcinoma deaths were expected whereas taking
only age into consideration.. 2.3 deaths were ex-
pected from this cause (Table 3). Thus, perhaps
one of the excess bronchogenic carcinoma deaths
might be attributed to the fact that there appear
to have been proportionally somewhat more ciga-
rette smolkers among the 370 subjects than among
men of the same ages in the gencral popuiation.

The following statements are based upon the
data shown in Table 5. Twenty-four deaths from
bronchogenic carcinoma occurred amonyg the 370
subjects compared with only 3.16 expectnd, a ratio
of about 7.6 to 1. This is slightly higher than {ound
in our earlier study which indicated a ratio ol 6.3
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 cust 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).

Of the subjects who never smoked regularly and
those wha smoked only pipes or cigars, none died
of bronchogenic carcinoma whereas 0.18 of these

gests that gxposure to asbestos dust does not . ind

nien were expected to die of lung cancer. This SlleL

ASBESTOS EXPOSURE-SELIKOFF T AL

men who never smoked ¢ iarettes regulacly. How. -
ever, considering the small munber of such subjects .
in this study, we only_conclide that exposuca_tg
ashestus dust dues not greatly increase the, risk of-
' anchogenic carcinoma. wnong. men who_.never
smoked cigarcttes rogularly.

‘Twenty-four of the men with a history of regular
cigarette smoking died of hronchogenic carcinoma -
whereas only 2.98 were expected to die of it, a ratio

*of 8.05 to 1. From this it appears that exposure to

ashestos dust greatly increases the risk of lung
cancer among cigarelte stokers. -

Now we may ask how greatly is the risk of bron--
chogenic carcinoma increased by the combined of.
fects of cigarette smoking and exposure to asbestns ;.
dust. To answer this question, we applied rates -
shown in Table 4 for nonasbestos workers who. -
naver smoked regularly to the number of subjects =
with a history of regular cigarette smoking as shown . =
in Table 2. This indicated thac only 0.26 of the -
subjects with a history of regular cizarette saonving .
would have been expected to die of bronchogzenic .
carcinoma if they had never smoked régularly 2nd -.
had never been occupationally exposed to ashestos - -
dust. Since 24 of them actually died of this cause, -
the ratio of observed to expectud deaths is 92 to 1
(ie, 24 divided by 0.26=92). This appeats to in-
dicate that- cigarctte smoking plus occupational
exposure to ashestos dust increases the risk of -
bronchagenic carcinoma by a factor in the order of
magnitude of 92 to 1. It should be noted that this
estimate does not take current amount of cigarette
smoking into consideration. :
. Camparison With Earlier Findings.—\s explained,
we started with f®ohort of 632 asbestes insulation
workers, the entire snembership of the union locals
on Jan 1, 1943. We have now traced ecach man
through April 30, 1967. Table 6 shows the observed
and expecied nunbers of deathis for each of two
periods (the first, 1943 to 1962, being previously
reported') and {nr the entire perod. In respect to
respivatory cancer (lung, tvachen, and pleura) and
in respect to cancer of the stomach, colon, and
rectum, the lindings in the twu periods are in close
agrecemant,

Comment

The increased visk of neoplasia (mainly broncho-
genic carcinoma and mesothelioma) amang insula-
tion workers reported here should be evaluated in
the knowledue that these men have cotaparatively
light exposure as ashestos trades go. Primarily em-
ployed in_construction wark, many of the waterials -
they. use contain. little or no ashestos and others
have ouly.5% .to_15%. Conditions of work vacy;
these men often work outdoors unlike asbestos
operators in factory work. Comparatively few dust-
exposure surveys have been inade in this trade but
their results have generally been within the 5 mil- - -
lion particles per cubic foot permissible limits cur-
rently accepted by the Ametican Conference of

crease the risk of bronchogenic carcinoma among M, Governmental Industrial Hygienists."'" Nor have -=

n
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448063




ASBESTOS EXPOSURE-SELIKGFF ET AL 1L

additional potentially carcinogenic substances been

40 years ago. Younester- who start smakine now

K o~

Miami, Fla, Pittsburgh, and Montreal. This is
presumably due to ‘“asbestos air pollution” by

-}{:c-: identiﬁgd among the other matedals used.”® ) have a much greater chuace of having buth ex-

¢ Heavier or cven lighter exposure may result in posures simultaneausly.
sh of dilferent degrees of nsk.o‘i neoplasia. Heavy factory  Sizmuficance of Findings for Asbestos Workors.—
uclever _*'3.’.9?.‘.':‘%,"?_gi‘f_lpfit_}_‘,{%?__‘_‘,‘j?ﬁi?rliﬂ,Sfiq_r.l;:es.resulted rI he import of the data reported here sveins clear.
P in considerahls ung cancer osx. ' o others, para-  There is an extraordinary risk of developing and
tular dosicully, little lung cancer was seen_because_as-  dying from lung cancer ior asbestos workars who
il Bestosis was_sa_common a_rlq_ SO severe as b cause  .smoke cigarettes regularly. In the group studied,
ratio death of the exposed workers before they.could live | - the combination of ashestas exposure and cizarette
te to long enough to _d_ev_elgg_]ngg cancer. Once exposurd\/, smoking increased Lhe risk approsimately 90 uimes
lung :- was_reduced b){_lrz_n'proye_g_l‘qux_xjg_t_gx_g_l Ahygiene prac—]~ compared with men who neither work with asbestas

. 3 tices, carly death “from “asbestosis sharply-dimin-  nor smoke!

 rome ished’ and lung zancer became gommon. ' Of 283 ashestos workers swho had a histury of
—] ef. . In any case, heavy exposure is not likely to be  cigarette smoking, 78 died within a period af 52
~istas i the most important problem in the future, unless months whereas anly 32.4 ‘would have been cx-
rates « 4 there be sheer cglrc;lessness or unconcern. Rather, pected to die within that leagth of time if their qee
wuWho &5 light exposure, similar to that in insulation work,  specific death rates had been the same as for the
. jects i witl b.e much more common, both in dx_rect asbestos  general white male population of the United Stntes.
own working trades and as the resuit of mghrect occupa-  Of the 78 deaths, 24 (315;) were due to broncho--
" the -. tio;xa.l expasure, as in the construction-and ship-  genic carcinoma. It is estimated that if thess men
king - building {ndustncs. . ) had smoked cigarettes but had not been exposed to
renie L There is another type of “light exposqre" wh.lch asbestns dust, only 2.98 would have died of bron-
Pand % may affect many more people than those industrial-  chogenic carcinoma within the same length of time.
Tistos = ly exposed. In the past several years, it has been  If they had neither smoked nor been exposed to
ause, demonstrated that asbestos hodies can be found in  asbestos dust, only 0.26 would have heen expected
tol k. the lungs of 25% to 50% of adults examined at  to die of the discase within a period of 52 mounths.
b in- autopsy in large cities, such as Belfast, Northern Of 87 asbestos workers who never smoked cija-
onal - Ireland, Capetown, Republic of South Africa, rettes regularly, none died of lung cancer within the

"52-month period {although three died of asbestosis

and one died of peritoneal inesnthelioma). This

Ty . . 2 . . h :
“this :fibers derived from industrial “spillover” (as dust finding, being based upon the experience of anly
from canstruction sites or factory wastes) or from 87 men, does not prove that exposure to asbestns

“ette ..

end-product use. Such community asbestos air
pollution may be important since there is already

dust has no influence_an-the risk of lung cancer
among nonsmok@: Howevér, it sugpests _that ¢x-

r:ieoi. - evidence that in certain circumstances, as living  posure to ashwitdsdust does not lexd—n-an ox.

cals «, within half mile of an asbestos plant or in the  tremely high risk'of lung cancer among nonsmakers.

nan household of an asbestos worker, intimate environ- The conclusions are evident:

ved mental contamination can he associated with some 1. Qccupational exposure to ashestos dust should
wo risk of mesothelicia.®* What is not now known is  be reduced 1o as low a’l.c.»v.e} as possible; but there
sly whether the minimal amounts inhaled by the gen-  may be an irreducible minimum lével it ashestos, a
to eral public carry a similar risk." vcry.nsefql material, is to be used_at all. Such
nd Nor do we know whether inhalation of the very  reduction in exposure will benefit asbestos workers
nd small amounts of ashestos present in the air of some  of the future. However, we are also concerned with
. communities is associated with a special lung  workers who have dlready been exposed atb sipnii-

cancer risk in cigarette smokers (or, conversely,
whether cigarette smoking makes the inbalation of
very small amounts of asbestos particularly hazard-

ous). It will be important to ascertain whether such’

cant levels for many vears. Asbestos {ibers will re.
main in their tissues {or the remainder of thetr Hvea.

2. All people tncur a great incrvase in sk of fung
cancer if they smaie cigarettes: for ashestos work-

g, cosarcinogenic or potuentiating or precipitating rela-  ers the incrense in risk is trememlous. Asbestos
in tiouships exist because, with the rapid growth ol  workers who do not new simoke cigarettes should
ly ashestos use (500,000 tons per year world produc-  uever begin, Those who do smoke, should scop
1- tion in 1930 has risen to over 4,000,000 tons per  immediately. We may hope that the ducrease in
Is vear now), it may be difficult’ for cigarctte smokers  risk which results from cessalion of smoking among
e te avoid inhaling air contaminated with asbestos. the general public’ will be the good fortune of the

a

It may not be easy to unravel the interrelation-
ships which might exist between community as-
bestos air pollution and cigarette smoking. Both
ashestos exposure and cigarette smoking have a
long-lapsed perind between onset of exposure and
occurrence of neoplasia, yet for current smokers
these two exposures may not have hegun simulta-
neously; there was much less ashestos used 20 to

asbestos workers as well.
Thivinvestigation was suppaortetd by the Health Hexeucch Caune
cil of the City of New York.
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Many, possibly most, of the words in the dictionary
stand there as representatives of a whole family of forms.
Not even the timidest of the linguistically timid will run
to the dictionary for encouragzement when, for instance,
they want to refer to a spell of “hiccupiny,” provided they
are certain that Webster does know “to hiccup.”

Allthe tense forms, the participles, the gerunds are asswined to be authorized
by implication the moment the infinitive is known to exist. The plurals of nouns
are similarly taken for granted, and the forms of compacison and the adverbial
forms of adjectives.

This phenomenon jis generally covered by the assertion that a dictionary is not
a grammar and that each individual entry in a dictionary stands simultaneously
for all its grammatically possible forms. (IFor details, consult your grammar.)

But is a gerund a grammatical form? Or is it / sullix-derived noun?

[ am not really looking for an answer. I ask those questions to supuest that the
dividing line between grammatical form and derived ncologism is both hard to de-
fine and artificial. If I distinguish—~among men~the “hunting” from the “hunted,”
I have done no more than form (grammatically) two nouns from two adjectives
which are forms (grammatically) implied in the existence of “to hunt.” But if
“hunting” is implied, why not “hunter”? Why not “huntee” ggd “huntable™ and
“huntabilize”? T a. .

The question of When a new word is a-new-word. and when it is merely an “im-
plied’” form of-T conventional term is-indced=mese~camplex-than is-grossly ap-
parent. Take “dehairability”™ 78 an example. Can’ Pebrim~the word is implied in
the existence of “hair,”” or must I assume the responsibility for having spawned

——h. .~ N

]

a monstee? .
Or take “unequivocably,” which indeed-was the_starting paint of all this rea-

soning and wondering-for it-ws=spotted-as a bold neologismy in JAM A in-the
sentence, “Resencch at the Public Health Service Hospital at Lexington, Ky, has-
unequivocably proven that methadone has all of the ecuphoric propecties of
moephine. . . . "

Now, clearly, the adverb “unequivacably™ is priummativally implied in the ad-
jective “unequivocable,” and this in tugn is implied —geammatically of femi-geam-
matically or otherwise—in “equivocable.” If we grant further that formations in
“.able” of “-ible” are likewise legitimate without special dispensaticn, we shall
conclude that "“unequivocabiy” is in no sense a bold depacture since "o equivo-
cate” is a firmly establisherd, standard Inglish word.

But there is a hitch and a flaw in the argument. “To cquivaente” means “ta
use ambiguous language” and (by extension) “to render ambipuous.”” ifence,
“equivacable” can only suggest the trait of “being apt or able to be made :unbig-
wous,” and that, I fear, was not iatended. Which meuans, by (nongrammatical)
implication, that the discrepancy between the cbviously intended meaning of “un-
equivocably” and its structurally suppacted significance was lhe cause of the un-
plensant jolt experienced by the spotting reader

PS.—It is of course possible, and even likely, that “unequivecably™ was just a

typo for “equivocally.” A G Pl
LEXANDER Gouk, Pi
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