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MORTALITY FROM LUNG CANCER IN
ASBESTOS WORKERS

ny
RICHARD DOLL

From the Statisticul Reseurch Unit, Medical Research Council, London
(RECLIVID }OR PUBLICATION AUGUST 10, 1954.)

Sixty-one cascs of Jung cancer have been recorded
in persons with asbestosis {Buemke, 1953 ¢ Hucper,
1952) since Lynch and Smith (1935) reporied the
fired case. In view of the infrequency of asbestosis,
this large number of cases suggests—but docs not
prove—that lung cancer is an occuputional hazard
of asbestos workers. The strongest cvidence that it
may be a hazard has been produced by Merewethier
T Gloyne. Mcerewether (l94‘)) found that lung
- s reported at necropsy in 1329, of cascs

tosis (31 out of 235) but in only 1:3% of
st of silicosis (91 out of 6,884) and Gloyne (1951).
on personal examination, found lung cancer in
14:1% of necropsies on subiccts with asbestosis (17
out of 121) against 6-9*, in silicotics (55 out of 796).
Neither author gave Iull details of the sex compo-
sition of the groups cxamined, but since women
form a higher proportion of asbestos workers than
of persons employed in occnpations liable to give
sise 10 silicosis (coal-mingrs, stoncmasons, puttery
workers, foundrymen, metal grinders) and since lung
Catnat I8 less common among women, the ditlercnces
in the proportions ol cancer cascs cannot be
accounted for by differences in sex distribution. In
-fact th:e proportions which are more properly com.
parable with the findings in silicotic subjects aie the
propovtions of lung cancer found among men with
zsbcstos:s, 172% in Merewether's scrics and
19-6% in Gloyne's.

Ammal experiments are inconclusive. A positive
result was reported by Nordmann and Sorue (1941)
wha found that of 10 mice which had been cxposed
1o asbestos dust and survived for 240 days, two
developed lung carcinoma. Simith (1952). ho“cvcr,
zonsiders that one of the * carcinomas *° was, in
{act, an example of squamous metaplasia and that
the oxhcr an adenocarcinoma, may have developed
ipontancously from the common mouse adenoma.
A ncgative result has been reported by Varwald and
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Hucper, 1952) consider that a causal relationship

between asbestosis and lung cancer is cither proved

ur is highly probuble and the reality of the relation-
ship was agreed at the recent lnternational Sym-
posium on the Endemiology of Lung Cancer
(Council of the Intcrnational Organizations of
Medical Sciences, 1953}, A minority, howszver,
remains sceptical (Cartier, 1952 ; Warren, 1948),
and, yccording 10 1 lueper (1952), Lanza and Voowald,
so that it was thought dwrablc to undertake a
fresh investigation,

Necropsy Data

Since 1935, records have been collected of all the
coroncrs’ necropsics on persons known to have
been employed at a large asbestos works.® Patho-
fogical diagnoses in 105 consecutive cascs are
summarized in Table 1. Details of the cases in

Tane {

CAUSES OF DEATH DIAGNQSED AT NECROPSY AMONG
PLRSONS EMPLOYED AT AN ASDESTOS WORNKS (1913-52)

Asderionis | Asbestosis; Al
Cause of Death Presens | Absent | Cases

“Hleass failurs . K | 1 a3

Pulmonary tuberculonis . 12 ] 2t

Lung cancer (1] 3 1]
Other dincares of the unroum

aystem . . ve s 10 4 14

Quher Jicares .. . RN 4 3 | ?

All causes e we b 1 1 30 | 108

which lung cancer was found are shown ia Table 2.
During the first half of the period ecight deaths
occurred in which lung cancer was found in asso-
ciation with asbestosis, while w1 the sccond hall of
the period there were scven such cases and a fucther
thice in which lung cancer was found without
asbestosis. The number of asbestos workers
cmployed at the works increased steadily from 1914,

“e \r.unmu_w\ nbulm “‘\:Lcu are nnku--l b) 1he coroner -mn
in his apimun, there may e a qQuentmn of sabesions bring & cantns
butary cause of deah,
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! Tante 2
11 OCCUPATIONAL HISTORY AND NECROFSY DATA OF ASOESTOS WORKERS WITIH PRIMARY LUNG CANCER
»
e ‘ Yeanof |  Years Pathological R
‘. : Yesr | Sen o Rvi‘od Y:;u Eapowre t;pl;l ":":'c“ e 'M'ﬁ..
R of and Occupation - of ! befors iyt Evporwe * ;] Hisnlogicat Tepe of
N l! Ouath | Age Experure | Expusure i "‘""‘,;‘ 5:"6':::: © Dcatn  AWSHONY By Lung Cancer
113 1935 | M.62 | Weaver 1919-32 [} Y} B 1Y 3 ; Prevemt | = Carcinoma ®
j . 4 3 198 | M.54 | Weaver 1909-33 b1] 2] 6 3 i » Epithelial carcinnmy
SR ] 19% | M.65 | Fiderizer 1903-36 n ” b Lesthant | Endothelioma of plewr,
4 - H
i~ 1908 | Ma7 | Weaver ot ) " n V| e | “Carcinome=
e \\ 199 | M.49 | Disiniegraver EEE?::,: 0l n ? | Lesthanl i - | ®Carcinoms=
Jisge 1940 | M.32 | Disiosegrerer  ff 1919-20 u 1 ? | temtant i . | *Caxinoma®
14N - - !
1 % 3 1941 | M52 | Weaver B 2 " u 3 . o | Osterlied coninema
- ‘ 1942 | M. 39 | Bag carvier 1913-41 k] 4] 2 1 I OQutcelled  Gartisumy
M L]
:1 'i 1948 | M.39 | Weaver :;:::1: n 1% 16 Lewthant - Ansplastis  tarcinem,s
4t 1948 | M.93 | Weaver 192233 3 | w 2 3 . | *Cocinoma™
- 1 1948 | M.48 | Spinner 1912 & * 0w 2 Lruthanl . | “Cixicoma™
” 1948 | M. €S Maintenance man | 1919-48 2 }] b ] Less than ) ) - Ostcelled caccinomy
Sy 1930 | £ 01 | Spinner w2 n n » 8 ! o | *Covcinoma®
e B ,' 195 | M.7¢ | Fiberiner 19174 W 13 1) s v, Adenocarcinoma
i ‘]‘ 194 | M0 | Wearer g4 ¥ n $ ' a4 | *Carinome”
3 1944 | M.J6 | Weaver 194244 2 [ 2 Lessthan | Abscat | Oatcolled CarSinaus
‘e 1950 | M.43 | Fibericer 190948 ! ° 12 s Ansplasiic corsinoms
- . . .
Q 1932 | M.S1 | Weaves {gwgim ' . u Lemchant * Cascinoma * .
‘Y N
; ’\ * Also puimonary tubsiculosis.
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and a great increase in the number of lung cancer
deaths was also recorded among the whole popu-
lation of England and Walcs over the same period.
It might, therefore, have becn anticipated that a
farger number of cases in which the two conditions
were associated would have becn found in the last
10 years. National regulations for the control of
asbestos dust were, however, introduced in 1931
(Asbestos  Industry Regulations, 1931) and the
precautions taken to prevent dust dissemination-in--
the works had become cfiective by the end of the*
following year. Al the subjects in whom the two
discases were found together had been employed
for at least nine years under the old conditions, and
although Il of the 15 mcn and womcen dicd within
30 years of their first exposure, the association of
the two conditions has not yet been found in any
person taken into cmployment during the last 30
years {1923--53). It is, thercfore, possible that the
geason more cases were not found in the second half
of the petiod is that reduced exposurc to dust has
already begun to lessen the incidence and severity
of asbestosis.

Mcthod of Estimation of Risk

Although the nccropsy data shown in Tables 1
and 2 suggest (1) that some groups of asbestos
workers have suffered an increased risk of lune
cancer, and (2) that the risk may now have decrcised,
it is not possible 1o be certain of cither of these
progrsitions without 2 more desailed knowledye of
the whole mortality expericnce of the workers. The
first proposition has, therefore, bLeen tested by
comparing the monality expericnéed by that sectivn
of the male cmployces of the works rcferred 0
above, who had worked for at Jeast 20 years in
* scheduled aceas **®, with the mortality vecorded lof
all men in England and Wales; and the sccomd
proposition by comparing the incidcnce of lung
cancer among men employed for different periods
under the pre-1933 conditions. The investigaticn
was limited (o the small croup of men who had boen
cmployed for at least 20 ycars, since the labour
involved in searching out the individual records of

By **swcheduled ateas ™ iy meant those Areas where proceswt
were catried on which were scheduied under the Asdestos laduuin
Keguiations of (931 83 being dusl).
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employed for shorter periods would be dine
~tionately gicat and, so fur as was huown
Table 2, wuuld be coinpaiatively unicwanding.
€ dute of hirth, date of completing 20 years’
.in the * scheduled arcas *, and, where applice
date of ceusing employnient and date and cause
:ath were obtuined, for cach man, from the
¥y of the finm's Personnel Officer. FFull details
. inmostinstances, already available fur the men
had ccased employinent as weil as for the greater
ver who continucd to be eniployed, since some
wae who had left were: registered at having
tenis and the attention of the firm had been
" n to tho deathh of athers, in view of the
lility of the causc of death being industrial in
1. Al the remaining men were sucvessfully
A4 and the relevant details obtained.- This was
Lificult since, by limiting the study to mien who
Ieen employed in one place for 20 yeirs, fow
found to have changed their job or to have
-d out of the region,
om the data the numbers of mien alive in cach
.caf age group were counted separitcly for cach
¢ from 1922 (the first in which a ntan was
)aving had 20 years® service) to 1953, A
completed the 20 yeass before the begine
ort year and who was alive at the end of it was
ted, (or that ycar, as onc unit ; 3 man who
Meted the period before the beginning of a year
«ho dicd during it, and a man who completed the
) during a year and who survived to theend of
r¢ cach counted, for that year, as half a unit ; the
an who died the samie year as he completed his
sar period was counted as a quarter of a unit.
1e causcs of death were recorded as they were
1 or the death certificate of, when aviulable, as
were finally determined by necropsy. The causes
classificd in five catepories (sce Table 4), and the
twrs in cach category were then compuired with
.+ which might have been expected (o occue by
iplying the numbers of men alive in cach five.
age group by the conesponding moitality rates
wen in Cngland and Wales over the same period,
vse of the small numbers, however, the popula.
1 were not considered separately for cach year,
were added together 1o form fise groups. living
¢ periods 1922-33, 193438, 1939-43, 194418,
1919-53, and the mortality rates used for cach
p were those for the ycars 1931, 1936, 1941,
«and 1951, The rates for 1931 were uscd for the
W] 1922-33, rather than those for the mid-ycars,
s disproportionatcly few men were under
tvation during the cardy part of the period, As
ample of the method, the mortatity rate for all
ollier than lung cancer among men in

England and Wales aged 55 1o 59 in 1951 was 2-778
pee 1,000, The numnbers of years lived in this age
group in the dive years 1949-53 were respectively
15 years, 15 years, 17] yeurs, 1Y years, and 19 years.
The number of deaths expecied in the period was,
therefore, estimated to be (15 + 15 4+ 174 + 19 4
19) ¢ 2.778/1,000 == 0-:238. The total number of
deaths expected from cach category of disenscs was
obtained Ly adding the numbers thus calculated for
cach age group for cach of the five periods.

‘I'he great majority of the men lived and, when they
dicd, dicd in the town in which the works was
situated, su that it would have becn prefecable to
have based the calculation of the expected deaths on
the death rates observed in that town rather than on
tie rates for all England and Wales. These, however,
were not known in sullicient detail. Little error in
the expected number of deaths from lung cancer is
likely to have been inteodueed on this account since,
according to Stocks (1952), the age-adjusied death
ratc {or lung cancer among men in the town cone
cerned was 96%, of the rate {or England and Wales,
Stucks's figure was calculated only for the period
1946-49, but the proportion is unlikely to have

varied greatly over the loager period of the investi- -

gation, The expected number of deaths from all
causcs is, however, likely to be somewhat under-
estimated since the age-adjusted death rate from all
ciuscs foc the town is about 2525 higher thaa the
England and Wales rate (/.. the excess was 229, in
1950, 289% in 1954, and 229, in 1952),

Results

The aumber of men studicd was 113 3 the numbers
of man-years lived in each of the five periods in cach
age group are shown in Table 3. The total number

Tante 3

NUMHFR OF MAN-YEAKRS LIVED AY MEN WiTH 20 OR
MORLE YEARS OF WORK IN A “SCHCECDULED ARLA "™

Asc Yeriod Al
Oean) [ 192733 | 1934=u | 1939-43 | 194448 | 194933 | Fesiods
T30~ 0 03 15| o 0 )

182 4 H t s | 9 «“

- o3| 1§ sl 4y 't 3]

43 93 18] 0 73 " 1B ]

30+ sl 238 ) o8| s ses | 383

., u ¢ n (33 1893

w. ) 3 sl 33| 3 PrAT)

PrO B TCRE ] i0 ns "

70- o 1 H ) 3 173

naw| o H ' t3)- o8 )
Alager| 38 L ev | 7)o | 1918 | 10422

of deaths from all causcs and the number of Jdeaths
observed in each of the five discuse categorics,
together with the cxpected number of deaths, are
shown in Table 4. FFrom Table 4 it appcars that the
men who had becir exposcd:to asbestos dust sullered
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- CAUNLS OF DEATH AMONG MALE ASI SI0S WORKILRS

COMPARED WILHE MORLTALILY LNPLRIENCE O

ALL
MUN IN ENGLAND AND WALKS
No. of Deains Test of
o - v mmnne o = e | Sigmoficancs
Eapesied! o .I:llrum
on tween
Cause of Death Ne. | England] Obwrved
Observed, and and
Wales Tapected
Rates {(Value of P)
Lung cancer® : .
with mentiva of ssbestosis. . 1] ] -— } <0 000001
withuut mentiva uf srbeumis [} (2]
Orher iapizatury diseasas linclud.
ng puimunary tuberiuiosis) and
CAIIDN J0Culal dised ey
with mcnina of asdevionis ., 14 - <0008
without MENWA uf S borlrnsis 76
Neoplasms othes than luny cancer 4 23 >0
All othae dincasesf. . .o . 4 4
Allcsutes .. .. .. ..} 9 |"se | <ooooout

® fncluding one cawe with puimonary tuberculons,

finchuhing 190 caves {benign wriciure of orwphagus and wtie
Cacrmial in whuh st was prevent butl was e gl to
have been o contubutory cause uf Jeath,
an inctcased mortality from lung cancer, other
respiratory discascs and cardiovasculae diseascs, in
association with asbestosis, but that theic mortality
from other discases was closc to that expected,

Four explanations of the findings are possible ¢
(1) that all the men who had died of lung cancer were
recorded because of interest in the condition, but
that some of he recornds of other men dying of other
diseases or still alive were omitted, with conscquent
underestimation of the expected number of deaths ;
(2) that lung cancer was incorrectly and excessively
diagnoscd among the asbestos workers 3 (3) that
lung cancer was insulliciently diagnoscd among the
general population of England and Wales ; or (4)
that the asbestos workers studicd suficred an cxcess
mortality from lung cancer.

Jt centainly cannot be claimed that the records of
the 'ersonnet Oflice were necessarily complete, but
they were belicved to be complete and no deficiency
on this scorc would account for the totul excess of
deaths unlcss it were so gross that nore than hall the
defined poputation had been omitted. Moreover, the
number of deaths duc to conditions uwsclated to
asbestosis wis cluse to the cstimated number and this
is unlikcly to have happencd unless the pupualation
had been estimated approximately correctly and the
deaths from all causes fully reported.

All the 11 deaths attributed to lunp cancer were
conticaed by necropsy and histological examination
30 thit the excess number cannot be attribuied to
incorrect Jiagnosis among the group of asbestos
workers, Some of the excess may well be die to an
underestimation of the expected deadhs sincs patt of
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the increase in mortality attributed to lung cancer
over the past 30 ycars is ceriainty duc (0 improve.
ments in diagnosis and in therapy (Doll, 1954,
Even, however, if it were postulated that the whele
of the recorded increase between 1931 and 1958 was
spurious and that the real mortality from the discaw

. throughout was that ascribed to it in 1951, 1ts

expected aumber of deaths is increased to only It
and the obscrved cxcess is still grossly signilicaar,
For the actual number of lung cancer cascs 1o be s
little in excess of the expected as to be reasonabls
attributable to chance, it would be nceessary {oe the
expected cascs to be 6-2, that is 5-6 timics the number
estimated on (951 rates. In other words, it would tz
necessary 1o postulate that in 1951 (and throughot
the prcvious 20 ycars) there was 5.6 limes as
much cancer of the lung as was fecognized in 194,
which would mean that the condition would have
to have been present and capable of detection i
over 209, of all men at dcath. Maorcover, even i
this were so, it would still not account for the fuu
that all the cascs of lung cancer were found i:
association with asbestosis,

s 1t is, therelore, concluded that the fourth explan- -
ation is the most reasonable ane and thatthe asbests
workers who had worked for 20 or more years in the

. *scheduled arcas ” suffcred a notably hichiee nsd

frem lung cancer than the rest of the popul.ation.
To test if the risk has altered since the 9%

regutations were inwroduced, il is not only ncessan
to make allowance for duration of cmploymee:
belore the end of 1932, but also to allow for the wen's
ages and fur the total durations of their cmploywwent
in the * scheduled arcas *, since the men emploscd
in the carlier periods can also have been employsd
Jonger and lived to te older. On the other hand,
there is no need to consider the changing incidence
of lung cancer in the total population of England and
Wales since the non-industrial risk has beei showa
to te small in comparison with the industrial o,
The datar required for comparing the rishs amoag mea
cuployed fue under 10 years, for 10 to 14 years, ard
for 15 ycars and aver in the pre-1933 conditions a:e
shown in Table 5. The ages shown are the ages &t
death of the men who hasve dicd and the ages in nud-
1953 for the men who arge still alive. The expecied
numbers of men in cach pre-1933 cmployineat peovp
found 10 have asbestosis or asbestosis and lue;
cancer are cstimated by multiplying the numbers @
cach ape, total emiployment, and pre-1933 emphan-
wment subgroup by the proportions of mien wih
asbuestosis or with asbestosis and lung cancer in 1>
samie aze and total enployment geoup for alf tenesine
of pre-193) employment combined, For evatp'.
three out of the nine men aged 50 10 54 years who i
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\ LUNG CANCER IN ASBESTOS WORKERS
TasLe § ]
IMBLRS OF MEN EMPLOYED FOR I FLRENT 11 RIODS BELORE 1931 AND NUMBERS KNOWN TO HAVE ASDESTOSIS : Y
'V LUNG CANCER IN ASSOCIATION WITIE ANIESLOUNMS DIVIDLD UY TOTAL DURATION OF EMPLOYMENT IN A , s
SCHLOULLD AREA AND BY AGE , )
Toned l § ength o“ mploymtnl bemn Januaey t, 19)) All Lengihs of Employ= '
ensels of A~¢ M o s wmmmmemc - e . e cewme g > m— ment before 4
4l-'--.mu " ’30. . 0-9 Years ) 10-44 Ycan 134 Years Junvary 1, 19)) :
or at . No,of | No. of Nn, of | No. of No. of | Na. of No. of | No, of
)':'"o;luh‘ ":“n., N“',‘ M;n.:uh'M‘:n with; N"" 'Mm b:':lhiblm with! P;‘:{l- Menb:ltb'hlcm with ’:?' Men h;:m!M“' withh : .
(1) shese cer As 4 A Incer Asl Cancer .
Gan) Men | “ions u:.l'.'ung : Mea ' s o‘.l‘.‘:u Mea | 2508 | ofLung | Men | “ione | of Lung '
HE | 5 [ - - 1 1 - 0 - - 2 s - .
40w 4 -~ - 1 1 - [} - —— F | | - ° i
43 7 1 - 0 ° - ' ' 1 ' 32 t . .
20- 3 2 -— 3 3 ' 3 3 2 ] ¢ 3
-3¢ 33~ ] 3 - 2 i - 0 0 0 7 ¢ [
60 3 1 -— 1 1 — 1 ] o 3 3 9 . R
63= 3 0 - 0 - - ) ] | ] 3 ) 1]
0. ° 0 - 0 - - 1 : - 1 1 -
13-9 ] [} - (] - - ('] -— - 3 [ - - .
40- 3 —-— - [} - ey 9 oy - 3 [} - - %
. g« |10 2 -~ 2 1 t 0 - - 12 3 1 e -
30- 6 1 1 0 ) ° e - - . 2 i 2
33= ¢ (] - '] 4 0 1 1 - 13 ¢ 0 L
-2 . 3 - - i 1 ° 3 3 1 7 bt 1 2
6. I i ] 1 0 ° 0 2 | { .
7 0 - - 0 - — 1 i 1 t 1 i f . . .
W4 0 - - ] - — 1 (] — ] Q - hN ..
45 3 - - o - pan— [ ] — - 3 0 - T d " '.‘.'-
”0 2 - -— ’ - - 1 - Eand ’ 0 - .5' :
0-M 33~ i - - i - - 3 2 ' 3 2 \ )
- ] - - 0 -— -— 2 ] - ] ] -— i
63~ ] - - [} -— - (] (] - ] ] - ,I— A
35~ | 0 | — - | 0| — - 1| — - 1 0 - SR
3 &= 0 — -— ] - - ] —-— - ] 0 - k {'
@9 | o | = - o | = = ]3] = - |2 0 - xR
3Se ] - — [] ] — (] — -— 2 [} - oo~
{ 40~ 7 - - 1 1 - 0 - -— s .1 - - W
- s |19 3 - 2 1 | $ 1 | 2 s 2 e
tengibs of 0- | 1t 4 ] s 3 1 3 3 2 24 10 4 g ¥
actymemt| 33— | 12 4 - 1 3 0 3 3 i n 12 1 3
-a 0= 7 N - 2 2 0 7 3 ' 13 't ] -
wicdaled | 63 3 0 - 1 ] 1 3 1 1 7 2 2 e
N I oAl I I A= I i - N N O 38 (O B I a4
Xy - -— — - R A
Aloges [ 6 | 1 R NN ED o | 7 w4 | on )
xen employed for 20 to 24 years in the ureas in  ficant (total asbestosis, x3 w= 7-52, n = 2, P == 0-025 ;
hich they might be exposed to asbestos dust were  asbestosis and lung cancer, x3 == 874, n =2,
wna 10 have asbestosis and lung cancer. Since P = 0:01°*). They are highly so if the trend, that is, AS
wee men had worked for under 10 ycars in the pre- ‘ }
133 conditions, three had worked for 10 to L4 years, C -
ad three had worked for 15 or more ycars, the l.cn‘i’:nf‘:mp:o).l;\ﬂ“ befors e e
wrected number of cases in each of the pre-1933 o DR T
nployment gxoup; would have been the sam:. I.e;i - oder | 13 yan T:' s
R AN LRk
x 3,9, or 1. In fact, the numbers of cuses found  eeeree—mrmm— e = ™ m i
¢re 0, 1, and 2, The total numbers expected in cach wih mbesiosis  J expecied 21 ie3 108 R :
re-1933 employment group are obtained by adding  yymier of men with obserned ' s 1 - ;v
e numbers calculated for cach of the age and total ::l;:t;mund lung J evpecied §$ 24 34 o
e T
uployment groups within it. The resulls are as &
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the biologically important reduction in the propor-
tion between observed and expected nisnbers as the
length of pre<1933 cmployment is reduced, is also
taken into consideration. It is clear, therefore, that
the incidences both of asbestosis and of lung cancer
associated with asbestosis have become progressively
less as the number of years during which men were
exposcd to the pre-1933 conditions has decreased. Y
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 times that experienced by s
other men. This agrces well with the data reported
by Merewcther (1949), but it is somewhat greater
than that suggested by Gloyne's data (1951). The
great reduction in the amount of dust produced in
asbestos works during the petiod has been accoms
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One hundred and thirtcen men who had workes
foe at lcast 20 years in plices where they were liahls
to be exposed to asbestos dust were (ollowed up an?
the mortality among thcm compared with that which
would have been expected on the basis of the
morality expericnce of the whole male population.
Thirty-ninc deaths occurred in the group wherea:
15-4 were expected.  The excess was entirely due
to excess deaths from Jung cancer (1! againe
0-8 expected) and from other respiratory am!
cardiovascular discases (22 against 7-6 expectar).
All the cases of lung cancer were confirmed histo-
logically and all were associated with the preseace
of asbestosis,

From the data it can be concluded that lung cancer
was a specific industrial hazard of certain asbestos

panicd by a reduction in the incidence of lung cancer
among the workinen so that the risk before 1933 is
likely to have been considerably greater—perhaps 20 o
times the gencral risk, Whether the specific industrial
risk of Jung cancer has yct been completely climinated
cannot be determinced with certainty ; the number of
men at risk, who have becn exposed to the new
conditions only and who have been employed for a
suflicient length of time, is at present too small for
confidence to be placed in their expericnce. It is
clear, however, that the risk has for some tinw been
preatly reduced. The cxtent of the reduction is
particularly striking when it is recalled that between
1933 and 1933 the incidence of the discase among
men in the country at lasge has increased sixfold.

workers and that the average risk among nwn
employcd for 20 or more years has been of the onler
of 10 times that expcrienced by the general populz.
tion. The risk has become progressively less as the
duration of employment undcr the old dusty con-
ditions has decreased.
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1 would like to offer my thanks to the management
the firm concerned for permission 1o carry ont this wory
and to the Medical Qfficcr.and membe:s of the stafl of
the works where the men were employed, who casried -
out l:c greater pare of the work on which this report o
based.
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Summary

The cause of death, as dctermined at necropsy, is
feported for 105 persons who had been employed at
onc asbestos works. Lung cancer was found in 18
instances, IS times in association with asbestosis.
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