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MORTALITY FROM LUNG CANCER IN
ASBESTOS WORKERS
BY .
- RICHARD DOLL
From the Statistical Research Unit, Medical Research Council, London
(rzcuIviD ron mmmu AUGUST 10, 1954.)

e

Smy-one cases of lunz cancer have been recorded
in persons with asbestwosis (Boemke, 1953 ; Hueper,
1952) since Lynch and Smith (1935) reponed the
first case. In view of the infrequency of asbestosis,
this Jarge number of cases suggesis—but does not
prove—that lung cancer is an occupational hazard
of asbestos workers. The strongest evidence that it
may be a hazard has been produced by Merewether
and by Gloyne. Merewether (1949) found that lung
cancer was reported at necropsy i 13-2% of cases
of asbestosis (31 out of 235) but in only 1:3% of
cases of silicosis (91 out of 6,884) and Gloyne (1951),
on personal examination, found lung cancer in
14-19% of necropsies - on subjects with asbestosis (17
out of 121) against 6-99% in silicotcs (55 out of 796).
Neither author gave full details of the sex compo-
sition of the groups examined, but since women
form a higher proportion of asbestos workers than
of persons employed in occupations liable to give
rise to silicosis (coal-miners, stonemasons, pottery
workers, foundrymen, metal grinders) and since lung
cancer is less common among women, the differences
in the proportions of cancer cases .cannot be
accounted for by differences in sex distribution. In
fact the proportions which are more properly com-
parable with the findings in silicotic subjects are the
proportions of lung cancer found among men with
asbestosis, 17-2% in Metemhu‘s series and
19-6% in Gloyne's.

Animal expetiments are inconclusive. A positive
resuit was reported by Nordmann and Sorge (1941)
who found that of 10 mice which had been exposed
to asbestos dust and survived for 240 days, two
developed lung carcinoma. Smith (1952), however,
considers that one of the * carcinomas ™ was, in
fact, an example of squamous metaplasia and that
the other, an adenocarcinoma, may have developed
spontaneously from the common mouse adenoma.
A negative result has been reported by Vorwaid and
Karr (1938). The majority of workers (cited by

I3

Hueper, 1952) oonsd:r that a causal rthuomh:p
berween asbestosis and lung cancer is either proved
or is highly probable and the reality of the relation-
ship was agreed at the recent International Sym-

-posium on the Endemiology of Lung Cancer

(Council of the International Organizations of -

Medical Sciences, 1953). A minority, however,
remains sceptical (Cartier, 1952 ; Warren, 1948),
and,according to Hueper(l952). Lanza and Vorwald, -
so that it was thought desirablé to undeftake a
fresh investigation. -

Necropsy Data
Since 1935, records have been collected of all the
coroners’ necropsies on persons known to have
been employed at a large asbestos works.* Patho-
logical - dxagnosa in 105 consecutive cases are
summarized in Table 1. Details of the cases m

Tanz 1

CAUSES OF DEATH DIAGNOSED AT NECROPSY AMONG

PERSONS EMPLOYED AT AN ASBESTOS WORKS (19)3-3D

Cause of Deneh Prosamt | Abmnt C-lAn-
* Heart (ailure ™ . . 34 1 43
Pulaonary rubsreuicss . 12 9 b3l
Lung cances 15 3 18
ou-cd——dmm\
Systerm .o 10 4 14
Other dissases .. .. .e 4 ) . 7
Alaue .. .. | 1 | » 103 .

which lung cancer was found are shown-in Table 2.
Dunnztheﬁmhalfofthcpmodexdudam
ocumadmwhxd\lungmwu found in asso-
ciation with asbestosis, while in the second half of
thepenod there were seven such cases and a further
three in which lung cancer was found without
asbestosis. The number of asbestos workers
employed at the works increased steadily from 1914,
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i‘ 3 Tante 2 .
Ea% OCCUPATIONAL IISTORY AND NECROVSY DATA OF ASBESTOS WORKERS WITH PRIMARY LUNG CANCER
Iy "
T K= 7 g T : ; "
Y Yearnof | Yeain Patholozical Repon
: Yc?( : ﬁ i Puli_od : Ya'u : Eg;:'a.«m: : ‘l“‘m ,":nﬂaq i
it o a Occupation [ of . - e | Exposare © . Hutdwul
o th Ase ; . Exposure ; Evposure . }:;s’\hl. ;&Mc to Death .As‘bcswm Primary L‘NFC
- 193 | L& | Warer ) ) 16 3 (Prewwt | “Caicoma
53 1933 | M54 | Wener e {0 23 26 3. ¢ o | Epitheial carcinoo
a4 - 1936 | M6 | Fatwrizer 1913-36 2 19 2 Lestthan l - Eadothelionn of pleura
% 1932 | pL4T | Wesver gt 19 3% n 3}« | “ceinoman
o 199 | M4 | Didntegrner 191014 24 0 » | Lesouat E - | =carinoman
- £ 1911-1¢ . .
v %‘"} ) 1940 | M.52 | Disintegrater 191921 n Y » | lessthaal | * Carcinoma %
. §%. 1023-39 ) !
: 22 1941 | ML | Weaaver i 2 - H 2 i 1 . | Caoled cardeom
< [ 3 c 1
< fes 1942 | M9 | Bagcamier 191341 ® 19 » 1 - Oateclied  earcinoma
?.g 1348 | 2159 | weaver LT n 15 36 | Lestant .} Ansplastc carcinoma
- = “1s4s.] M5 | Weaver 152203 13 10 2 S13 « | *caciaaman
¥ A K 14e { s, Spinner " 192248 26 ‘10 2 Lessthan | -, g} " Cumsinoma®
= fg;{ { 1938 | M.65 | Maintemancasnan| 191948 > 1 » lesthand »* " | Oatcxlied carciooam
3 t=F “ 195 | ¥. 21 | Sptacer ms-e 27 ) 3 s - * Carcinoma =
- -an, S / . N .
= EAS 195t | ALs [ Fverizer 191743 25 13 M s - Adenocarcinoma
= = 3" ; . 1915-25 - Carc ‘
. X4 1921 60 | Weaver 7 S p ? - Carcingma ™
i % : % M. K - 1929-50 .
? fe 1934 [ .36 | Weawes 194244 2 ) 2 | Lesthan) | Absent | Qaterlied carcinoms
z : 1931 | M6 | Fidesieer 193548 9 ° 2 3 - Amplaitic cardnoma
z &z : 1B0an ¢« 1 : . = Carcinoma ™
b4 ?_Q: , <1952 ] BLSU | Weaver Gl | ° 1 Lesthand & . Carcinoma
:f $ ; oon ’ ’ ) *Alo pulmonary wherculoss. -
& 3 . .
2 i} and a great increase in the number of lung cancer . Method of Estimation of Risk
2 = ' dsaths was also recorded among the whole popu-  Aphough the necropsy data shown in Tables |
£ .-y lauo:‘x of England and Wales over the same peciod.  gpg 2 suggest (1) that some “groups of ‘asbestos
2. : It might, thecefore, have beea anticipated that a
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A N d workess: have- sulered 'an increased. risk of lung
& larger number of cases in which the two conditions anq:r,and (2) that the risk may now have decreased,
Ec‘ & were associated would have been found in the last _ It is not possible o be certain of cither of these

B = 10 years. National regulations for the control of propositions without 8 more detailed knowledge of
% 3 - asbestos dust were, however, intcoduced in 1931 ¢ \yhole mortality experience of the workers. The

- P (Asbestos Industry Regulations, 1931) and the g proposition has, therefore, been fested by
FS 2 § precautions taken to prevent 'dust dissemination in comparing the mortality experienced by that section
EE i the works had become effective by the end of the 51 ¢he male employees of the works réferred 1o
= E ; follewing year. Al the subjects in whom the two  gyove, who had worked for at lcast 20 years in
5% b diseases werc found together had been employed  « gy 4.1ed preas ***, with the mortality recorded for °
oA =k for at least ninc years under the old conditions, and all men in England and Wales; and the s=cond
f;; 23 -although 11 of the 15 men and women died within proposition by comparing the incidence of Jung
5 HH3 30 yeacs ‘of theic first exposure,“the nssociation 8f  peer among men employed for- different periods -

Iz 21 4 . the two conditions’ has nof"yet ‘been ‘found in aily under the pre-1933 conditions. The investization
= 3 ] petson taken ino! er_np\o)-mgnt :guring the Yast 31 (o ¢ yimited to the small group of men who had been
7 s ¥ years (1923-53). 1t is, therefore, _possxb!e that the employed for at least 20 years, since the Jabour
v g reason morc cascs were not found in the second half involved in scarching out the individual records of
¥, - of the period is that reduced exposure to dust has
B I . - 2. .
;.‘ i 8 already begun to lessen the incidense and severity ‘mném mtch‘h s mn& those .a&ux-‘btz-mw
= b of asbestosis. Regalations ol 1931 a5 betng dusry.
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men employed for shorier periods would be dis-
propottionately great and, so far as was known
from Table 2, would be comparatively unrewarding.

The date of birth, date of completing 20 years’
work in the ** scheduled areas **, and, where applic-
able, date of ceasing empioyment and date and cause
of death were obtained, for each man, from the
records of the firm’s Personnel Officer. Full details
were, in most instances, already available for the men
who had ceased employment as well as for the greater
number who contnued to be employed, since some
of those who had left were registered as having
asbestosis and the attention of the firm had been

drawn to the death of others, in view of the -

possibility of the cause of death being industrial in
onigin, All the remaining men were successfully
traced and the relevant details obtained. This was
not difficuit since, by limiting the study to men who
bad .been employed in one place for 20 years, few
were found to have changed their job or to have
moved out of the region.

From the data the numbers of men alive in each
five-year age group were counted separately for each
of the years from 1922 (the first in which a2 man was
recorded as having had 20 years® service) to 1953. A
man who had compieted the 20 years before the begin-
ning of a year and who was alive at the end of it was

counted, for that year, as one unit; a man who -

compieted the period before the beginning of a year
but who died during it, and 2 man who compieted the
period during a year and who survived to theend of
it, were each counted, {or that year, as half a unit ; the
one man who died the same year as he completed his
20~vear period was counted as a quarter of a unit.
The causes of death were recorded as they were
given on the death certificate or, when available, as
they were finally determined by necropsy. The causes
were classified in five categoties (see Tabdie 4), and the
numbers in each category were then compared with
those which might have been expected to occur by
multiplying the numbers of men alive in each five-
year age group by the corresponding mortality rates

‘for men in England and Wales over the same period.

Because of the small numbers, however, the popula-
tions were not considered separately for each year,
but were added together to form five groups living
in the periods 1922-33, 1934-38, 193943, 1944-48,
and 1949-33, and the mortality rates used for each
group were those for the years 1931, 1936, 1941,
1946, and 1951. The rates for 1931 were used for the
period 1922-33, rather than those for the mid-years,

-since disproportionately few men were under

ohservation during the early part of the period. As
an example of the method, the mortality rate for all
neoplasms other than lung cancer among men in

England and Wales aged 55 to 59 in 1951 was 2-778
per 1,000. The numbers of years lived in this age
group in the five years 194353 were respectively
15 years, 15 years, 174 years, 19 years, and 19 years,
The number of deaths expected in the period was,
therefore, estimated to be (15 + 15 + 17§ + 19 +
19) x 2-778/1,000 = 0-238. The total number of
deaths expected from each category of diseases was
obtained by adding the numbers thus calculated for
each age group for each of the five periods. )
The great majority of the men lived and, when they
died, died in the town in which the works was
situated, so tbat it would have been preferable to
have based the caiculation of the expected deaths on
the death rates observed in that town rather than on
the rates for all England and Wales. These, however,
were not known in sufficient detail. Little error in
the expected number of deaths from lung cancer is
likely to have been introduced on this account since,
according to Stocks (1952), the age-adjusted death
rate for lung cancer among men in the town con-
cermed was 96% of the rate for England and Wales.
Stocks's figure was calculated only for the period
1946-49, but.the proportion is unlikely to have

varied greatly over the longer period of the investi- _

gation. The expected number of deaths from all
causes is, however, likely to be somewhat under-
estimated since the age-adjusted death rate from all
causes for the town is about 25% higher than the
England and Wales rate (i.e. the excess was 129% in
1950, 28% in 1951, and 229% in 1952).

Results

The number of men studied was 113 ; the numbers
of man-years lived in each of the five periods in each

‘age group are shown in Table 3. The total aumber

Tawee 3

NUMBER OF MAN-YEARS LIVED BY MEN WITH 20 OR
MORE YEARS OF WORK IN A “ SCHEDULED AREA ™

Ao | Period Al
Cream) 1192313 | 1934-38 | 193943 | 194448 | 194553
- 0 03] 18] o a 2
bl od 43 1 1 118 9 ad
- o3| 16 Ns | a 33 192
45— 9-5 19-2 50 3 84 24\-3
0- 63| 23| Js| n %3 3
13- 12 3 30 2 853 | 1833
- 1 3 s13) 238} 3 5473
e | .1 s 3 0 213
70- 0 H H ) 33| 128
| o ] t > s 03 3
Allsgss | 8 " 18373) 3 - M8 | 104228

of deaths from all causes and the number of deaths
observed in each of the five disease categories,
together with the expected number of deaths, are
shown in Table 4. From Table 4 it appears that the
men who had been exposed 10 asbestos dust suffered
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Tavte 4 :
CAUSES OF DEATH AMONG MALE ASBESTOS WORKERS
COMPAKED WITH MORYALITY EXPERIENCE OF ALL
MEN IN ENGLAND AND WALES

No. of Deaths l ol
Expected! dgﬂerm
on ween
Cause of Death Ne. t England; Observed
‘ baerved, \;n.'i‘ and .
2 Expecie
_ Rates | (Valic oI P)
Lung concer® : . -
with mention of ubcslm.. 111 — <0-00000]1
o ’ . S 0 Py y
Other scases (inchud :
ing uﬂmonuy lubemu!odx) a0d
with n-eaﬁon a!ubeacds o 14 —_
witbout smeation of asbestosis [ 16 } <edot
Neoplasras ather than luns cancer ) 4 23 5
Al cthar discasest. . e R iR dad
Allcuses .. .. .. ..] 97| 14-| <0000001

® Jocludiag cat case with pulmonary-tuberculosis
Hncluding two cates (benign siricture of ocsophagus Bad 2ept-

cacmiz) ja which mbostosis but was nol thought 1o
haubuan;mln'buxoq “’m

an ‘inéréased { {mpitality from " lung cancer, other

crespiratory: :distascs'and cardiovascular discases, in
association With'#@sbestosis, but that their mortality
from other discaseswas close 0 that expected.

- Four .explanationas<of the findings arc :possible :
(i) that all the men who had dizd of lungcancerwere

‘recorded because of interest in the condition, but
that some of the records of other men dying of other
discases or stilt alive were omitted, with consequent
underestimation of the expetted number of deaths ;
(2) that lung cancer was incocsectly and excessively
dizgnosed .among the asbestos workers; (3) that
lung cancer was insufficiently diagnosed among the
geaeral population of England and Wales; or (4)
that the asbestos workers studied suffered an excess
mortality from Jung cancer.

It certainly cannot be claimed that the records of
the Personnet Office were necessarily complete, but
they were believed to be complete and no deficiency
on this score would account for.the total excess of
‘deaths unless it were 50 gross that more thaa half the
defined population had been omitted. Moreover, the
number of deaths due to conditions uarelated to
asbestosis was close to the estimated number and this
is unlikely to have happened unless the population
had been estimated approximately correctly and the
deaths from all causes fully reported.

All-the 1t deaths attributed to Jung cancer were

confirmed by necropsy-and histological examination ™

50 that the excess number cannot be attributed to
incorrect diagnosis among the group of asbestos
workers. Some of the excess may well be dus to an
underestimation of the expected deaths since part of

the mcrcase in momhly axmbutcd to )ung canoer
over the past 30 years is certainly due to improve-
ments in diagnosis and in therapy (Doll, 1953).

_Even, however, if it were postulated that the whole
‘of the recorded increase between 1931 and 1951 was

spurious and that the real mortality from the disease
throughout was that ascribed to it in 1951, the
expected number of deaths Is increased to on!y 141
and the observed excess is still grossly significant.
For the actual number of lung cancer cases to be 50
Tittle in excess of the expcc(cd as to be reasonably
attributable to chance, it would be necessary for the
expected cases to be 6:2, that is 5-6 times the number
estimated on 1951 rates. In other words, it would be
necessary 10 postulate that in 195} (and throughout
the previous 20 years) therc was 5.6 times as
much cancer of the lung as was recognized in 1931,
which would mean that the condition would hA\e
to have been present aad capable of detection in
over 20%, of all men at death. Moreover, even if
this were so, it would still not account for the fact
that all the: cases of Jung cancer were found in
association with asbestosis. |

Jtis, thereforc,’concludeﬂ{hat the fourth explan-
ation is the most reasonable one and that the dsbstos
workers who had wérled for 20 br more yearsin the
*t scheduled areas “:suffiered a notably. highefsisk
from lung cancer, than the rest of the popu!ahon-

To test il the sisk has altered since the 1931
regulations were introduced, it is not only necessary
to make allowanee for duration of employment
before the end 0f 1932, but also to atlow for the men's
ages and for the total dumuons of their employment
in the ** scheduled ateas ”, since the men employed
in the earlier periods can a‘Lso have been employed
jonger and lived to be older. On the other hand,
there is no need 1o consider the changing incidenec
of lung cancer in the totat population of England and
Wales since the non-industrial risk has been shown
to be small in comparison with the industrial one.
The data required for comparing the risks amongmen
employed foc under 10 years, for 10 lo 14 years, and
for 15 years and over in the pre-1933 conditions are
shown in Table 5. The ages shown are the ages at
death of the men who have died and the ages in mid-
1953 for the men who are still alive. The expected
numbers of men in cach pre-1933 employnient group
found to have asbestosis or asbsstosis aad lung
cancer are estimated by multiplying the numbers in

< each age, total coployment, and pre-1933 employ-
. ment subgroup by the proportions of men with

asbestosis or with asbestosis and lung cancer in the
same age and totul employment group for alt lengths
of pre-1933 employment combined. For example,
three out of the nine men aged 50 to 54 years who had
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Tame §

NUMBERS OF MEN EMPLOYED FOR DIFFERENT PERIODS BEFORE 1913 AND NUMBERS KNOWN TO HAVE ASBESTOS(S
AND LUNG CANCER IN ASSOCIATION WITH ASBESTOSIS DIVIDED BY TOTAL DURATION OF EMPLOYMENT IN A
SCHEDULED AREA AND BY AGE

Touwl : Length of Empioymens before January 4, 193) All Lenguss of Empioye
Agtd of Ags at ownt balore
sLm; «'; Jujv;" iw 09 Years 10~14 Years | 1S4+ Years Jaauary |, 1933
'n or at Na. of | No. of No. of | No. of No. of | No.of No. of | Ne. of
Scheduled ) No. Mea, wilh.Mva No- IMen -ith!Mn witn} M- ‘Mu wihiMan wiil N IMen v with
Oears, sbus- | Cancer Asbes- | Cancer Asbas- | Cancer Asbes~ | Cancer
wean) Mo | “ioss | of Lung | Men | A0 | SRS | Mea | “tosis | of Luag | M| “i0iy | of Lung
35— ) - - 1 1 - 0| = - 2 1. -
40 4 - — 1 1 - 0 - - s 1 -
43- 7 1 - 0 0 - 1 1 1 s 2 1
. 0= 3 2 - 3 3 1 3 3 2 9 1 3
2014 $5- 3 3 - 2 1 - '3 0 0 7 4 0
60- 3 1 - 1 1 - 1 1 0 s 3 [
68= 2 |-.0: - 0 - - 1. t | ) 1 1
70— 0 0 - 0 - - 1 1 - 1 1 -
759 3 ) - 0 - — 0 - ‘- 1 t -
0= 3 - -— 0 -— — 0 . pu 3 0 -
43 10 2 - 2 1 1 0 - - 12 3 1
50~ 6 2 ! 0 0 [ [ - -— 6 2 1
33- ¢ 1 - s 4 0 1 1 - 13 6 (1]
25.29 . 60— 3 O S 1 1 0 ] ) 1 7 . 1
63— 1 - ] - 1. t 1 [} 0 0 2 1 ]
0= 0 - - 0 - -_— 1 [ [ 1 0 °
18- 0 - ~a— o - - 1 1 1 1 1 t
804 0 -— -_ ] - - t [} - 1 ] -
- 2 - - 0 - - 0 - - 2 [ -—
30~ 2 — - s — -— 2 - — 9 0 -
30-34 38 1 - - i —_ -— 3 2 1 s 2 1
60— 1 -— — 0 - — 2 1 - 3 1 -—
65~ 0 — —_ 0 - — 0 0 - 0 0 -
| 70-4 [] —-— -_— (-] - — ] ] e ] 1 -—
$5- [ - - [ - J 1 -— - 1 0 -—
8+ 60— 0 - - 0 —_ -— 1 - — | ° -
65-9 o — - ° - - 2 - - 2 ° -
33~ 1 -— - 1 1 _ 0 - - 2 i —
40— 7 — - 1 1 - 0 - - .3 1 —_
Al e 19 3 — 2 1 t t 1 1 z k| 2
leogihs of 50- 1 4 1 s 3 1 s 3 2 24 10 4
employment 45— 12 4 -_— 1 s [} s 3 1 28 12 H
in a 60— 7 ) - 2 2 0 7 5 1 16 s 1
= schaduled 65— 3 0 - 1 1 ) 3 1 ] 7 2 2
S A R IR =S 2 - I I O R A O I O O B
{ s+ — — — 3 1 |}
$0-4 [ — —_— (4] -— — 1. [ — [} [ -
All ozms | 61 B o1l | e | 3 2 16 T |13 | e 1

been employed for 20 to 24 years in the areas in
which they might be exposed to asbestos dust were
found to have asbesiosis and lung cancer. . Since
threemnhadworkedforunde':wyanmthepm
1933 conditions, three had worked for 10 1o 14 years,
and three had worked for 15 or more years, the
expected number of cases in each of the pre-1933
cmployment groups would have been the same, i.c.,
3 X 3/9, or 1. In fact, the numbers of cases found
were 0, 1, and 2. The total numbers expected in each
pre-1933 employment group are obtained by adding
the numbers calculated for each of the age and total
employment groups within it. The results are as
follows : .

The differences between the numbers of men
observed and the numbers expected in each employ-
ment group, had the incidence of the conditions
remained steady throughout, are statistically signi-

ficant (total asbestosis, x? == 7-52,n = 2, P = 0025 ;
asbestosis and lung cancer, x* =874, n =2,
P == 0-01*). They are highly so if the trend, that is,

Languh of Empioyment batare
January 1, 1903
Under 10-14 13 Years
10 Years Yesrs and Over
Total number of obrved 13 14 16
with ssoumous ) erpeered | 419 103 04
Number of men with\ obmrved 1 'y -7
asbestosis and lung | ezpecred 3-8 2.4 31
* The 4 bers of lung are small aod !ht vn’nuhy
that 1he differences could arise by ch has been

somewhas, but not seriously, mimnod.p“:f all n: ;i:‘vm
than L0 years pre-191) empioyment are groy toges e’
mmb:lm.zfaumumx‘ =382 aw) P = 00L
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the biologically important reduction in the propor-
tion between obscrved and expected numbers as the
Jength of pre-1933 employment is reduced, is also
taken into consideration. It is clear, thercfore, that
the incidences both of asbestosis and of lung cancer
associated with asbestosis have become progressively
less es the number of years during which men were
exposed to the pre-1933 conditions has decreased.
-The extent of the risk of lung cancer over the

" whole period among the men studied appears to have

been of the order of 10 tinws that experienced .by
other men. This agrees well with the data reported
by Mecrewether (1949), but it is somewhat greater
than that suggested by Gloyne™s data (1951). The
great reduction ia the amount of dust produced in
asbestos works during the period has been accom-
panied by a-reduction in the incidence of lung cancer
among the workmen so that the risk before 1933 is
Iikely to have been considerably greater—perhaps 20

7 times the genecal risk. Whether the specificindustrial

risk of lung cencer has yet been completely eliminated
cannot be determined with certainty ; the number of
men at risk, who have been exposed to the new
conditions only and who have been employed for a
sufficient length of tune, is at present too small for
confidence to be placed in their experience. It is
clear, however, that the risk has for some time been
greatly reduced. The extent of the reducdon is
particularly striking when it is recalled that between
1933 and 1953 the incidence of the disease among
en in the country at large has increased sixfold.

. Summary

- The cause of death, as determined at necropsy, is
reponcd for 105 persons who had been employed at
one asbestos works. Lamng cancer was found-in 18
instances, 15 times in éssociation with asbestosis.

"All the subjects in whom both conditions were found

had started employment in the industcy before 1923.
and had worked in the industry at least nine years
before the regulations for the contro! of dust had
bccome effective.

TR LG A2 ST ey 2 € e N ATCNSS A TR e KV, 3025

AT Bty

One hundred and thirteen men who had worked
for at least 20 yeacs ia places where they were liable
to bz exposed to asbestos dust were followed up and
the mortality among them compared with that which
would have been expected on the basis of the

“morlality expericnce of the whole mate popalation.
Thirty:pins deaths occurred in the group whereas
15-4 wete expecied, The exoess was entirely due
to excess deaths {rom lung cancer (11 against
0-8 expected) and from other respiratory and
cardiovascular diseases (22 against 7-6 expected),
All the cases of lung cancer were confirmed histo-
logically and ell were assoctatcd ‘with the presence

- of asbestosis.

Fromthe data it canbeconcluded that lung cancer, N
wesa specific mdusma] hazard of certain asbeswr
worh:ts and that the average risk among men®

. emp!oyed for 20 or more years has been of the order -
of 10.times that experienced by the general popula-”
tion. The risk has become progressively Jess as the
duration of employment under the old dusty con-
ditions has decreased. s

1 would fike to offer ray thanks to the management of
the fitm concerned for permission (o carry out this work
and to the Mcdical Officer and rmembers of the staff of
the works where the men were employed, who carried .
out the greater part of the work on which this report is
based. .
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