etk s Doty Bt Bty Souliod 5y )

I must--apologize—to—you—rightat—the-outset—of-this—+aik. Belng-a
foreignor -l have -been -involved-in something eailed-FLEX - the
Federal of Licensing Examinations Board or something-and I just

ken

k.

twhiteh—indtcetes—to yotur—howmuch-I-knowabout-baste seiences—and
+this -scene since

I—graduated. The time I have had to prepare this talk has not been

very great and I apologize to you because whkat I am going to de

(Q d "
Jmsbedec 2 paper that was published this year in the British Journal

of Industrial Medicine of which I was a co-author. I was only a
EMP‘D\‘QJ
co-author by virtue of the fact that I was able—be-dse in a factory

in the United Kingdom which has preserved its personnel records

siues turn of the

smem the/last century emmesds and which has good medical records going
late “Trese

back to the/1940'se=early 1950's,awd=wiwiwh had previously been studied

by my redecessor, John Knox in association with Richard Doll who
Now «f‘nu\. Ov“..{
isAthe Professor of Medicine at Oxford University whom I am sure )mua
~ Siv
know of as a leading epidemiologist se—bite—fiedd. It wasARichard

Doll who,in 1955(based upon studies of the population I am about
to describe to you),m proved that there was

indeed an association between lung cancer and exposure to asbestos.
Wau(d be

Refars—wm=gtant, | think it ieeadweys worthwhile to go-thwewsh
d&Zcive

and give
is weiti-noi-enactiv—imt—iuvst—giving you some idea of whet we are

talking about. Undike—breo—oairmen—of—Sturrer—d—Newetiy—the

thre—wopid-laoludbmg—mirres-tTrturate;
and—Soutl Rbrod ‘ z ob( banz‘ound Ftr war W Fhen Be Be Fed than that of
f 1es/\ $he Son of

ADO3C
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. T ; 2
ot an yaltoination . cubeser compan,

Chairman’\who went out to Rhodesia to see for himself where the

L]
asbestos came from and after breakfast said lgt's go and look at
4

the plantationj H—wo—contd—jusi—heve—the—first—olide—eandt—tire—3ights
i—therf-eouit—titostrete—to-your—itust—briefiy-imt Asbestos is a

SLOE . fibrous mineral silicate and et there are a number of varii‘)ties

that are of commercial importance. I am not going to go into =& the

argumentf apdablro—debaids about the differences in biological effects
which exist between the various forms of asbestos. Chrysotile

asbestos whlch comes from Canada, Southern Rhodesia, the Soviet Union,
Swazlasd  art e
Cyprus, Seuwth—ffaies, United States,/the type of fiber which comp&ses

about 95% of the world's usage of this material. It is a hydrated Einian

magnesium silicate. Crocidolite/which is a blue pesbei fiber/@gnoe-
i

feem South Africa at the present time £#»em the Northwest Cape Province

and fsewm. the Northeast smd Transvaal. I/’gntused to be mined in

Australia but that mwdsg no longer takes place and there was a
He incidence

disastrous experience there with regard to aeeoun%s of mesothelioma

teo
among the miners. Amosite is not an~aeeep$abie mineralogical termf
" on abbe. ation A v
because it merely e%bemds for Asbestos %nes of South Africa

T A o Libes g
amd=thed is unique in that it only comes fro?Aone part of the world J.ec.

aRd—thtblidmiiees the Northeast Transvaal. The amosite and crocidolite

Codk
from the Northeast Transvaal oftened occurmed in the samqkseam r—tiee
aeek and therefore it isnﬂELaiwiys possible #e—wes= that amosite i€ may be

Grd wice velsa.

st contaminated with seme crocidolite; Thab—ie—possible. There are

depositsof amosite in India but I do think they have been commercially

I-tG-QM;:(L

exploited yet, e
belon bo cumminglonite - gruneate
x the i 9?7 series and just to

digress for a moment the importance of the CG series(or the fact
that amosite 1s part of that series)became apparent wher;@eserve

Mining éompanié‘ foum}! itself enbettied with EPA, the State of
e“ Da \\""
AD02AC4
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wire
Minnesota and various otherspeepie regarding the dumplng of talllngs,\\

acon. t€ ’"""—\
from its%mlnes in Silver Bayé nto Lake Supean //./

whote—eapaieot—there—amd—thatbattie—tsstiit—eoeing on-with Reserve
‘W\f Q'bew in hre *a\.rw{

Miming. I am sure you are familiar with that story. TRad~was—Go
or-d e talce appo dicwty
Wadinids is similar to commercially used amosite. Apars—from—tire—fact

t

Anthophyllite - isn't very widely used in industry. It's one of
know: W
the oldest -&‘s-e-d asbestos fibers particularlyAFinland where for

thousands of years it's been incorporated in the building of __Stuca

bathse Mﬁwmmm Howevar ,
Htar-t—terriviy—-imperbant. Biologically it is S\ VeTy ve-a-y-interesting

N
CI\)&( because no cases of mesothelioma have as yet been described wibd—the

\\II‘H‘
association e anthophyllite exposure, and—ve—eWe
a Gbte wiieh §
SLOE 2 ww%mﬁemolite whieh is often found in

commercial talc or industrial talec.  Fusb—bo—pive—you-some—idoaof
‘ 1eaddy

the—fact —thatchrysatile-epesidolitelie~piue—amosite—~ia-sori -of an
dan-lbetween—eeder. Those aras halh. irzon-—genbainingL£ibessthisa -is
: 3 . ophyliid e :

SUPE 3 m‘:-é_m,e—up—hr-eemdab Srenlpg-iibtbbrt—irrypedred—bo—tiho—aounbry

HuNE . whieh srows

N 08 wbde., This is a composite slide sméwbleiw—i® what we did with asbestos
,,)PO

P e 'S crushed and s(th‘

in Rochdale in England. ®wede—a rock, dsb—was—oponed at the mine ocd ke

- ; <+ is
0per 24 to some extent, 1t wes further opened at the factory in the process
. ¥y p
| Loy 5 formed iato

abtlpiiee called fiberizing, amd carding it

tw od spun into a yarn.&nd-—the-t—*s—tbe—p;meee—e&é——th%ﬁe yarn wolkid-ire— s

woven or sold to customers. Cloth weuld- be used for varipus purposes.mch
OS Wwiapp r\s odourd iasulatizg sec'y ol lomtahe, ix M ogesr, B Ridnon malegia's, sdbel covlane 2y o

Anether~thimis I think you should apprec1ate H—you—witi—read—in—the
paper if you bawve ii or wish-{o-—2eadmtt—te the fact that in the

United Kingdom, @egulations were made in 1931 which took affect
A2DACH

a sliver and then
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in 1933, weaid prior to the making of those regulations)which were
called the Asbestos Industry Regulations/&nd—wh&eh—%herefore—eﬁiy

appiy—bo—the—esbestos—tdustry-—and-that also is important from the
podnt—ef—view.nf what happens subsequently -hewever—those regulations

Peviwelhed

mesedbed—atias a study wiiek was conducted by Mﬁrywhe%her and Price
and 1+ becawe
in 1929 and published in 1930 wiwieh is ene—ef-the—moat—famons—study
the history of the

inthis field-and—bé a milestone in/zmxkxkm British asbestos industry.

What they found was that in people who had been employed for 20 or

more years,% - 81% had gu‘manMj fibrosis. We are talking about

asbestosis).

20th Century disease. The first case of asbestosis was not described

Mantague Mutos |

The

until the beginning of the Century in London by

first evidence that exposure to asbestos was going to cause a
problem to the health of w<swe workers was the finding of asbestosis
and the regulations that were made in 1931 and that took affect in
1933 were designed to reduce the incidence of pulmonary fibrosis.

then
Lung cancer was nosAassociated with asbestos exposure apart from

speculative case histories that first began appearing in 1935. No
eplidemiological study was done to confirm this suspected axxzEm

o
association until the work of Richard Doll in 1955) 4lthough the

Mev el
same Moppywkeswer in 1947 had shown that 13% of asbestosis cases

diagnosed in the United Kingdom we;g\§ying of lung cancer or had
died of lung cancer. That leads to  another speculation.adis—wiich

—  lhe deveopmait of
_Ls wirere asbestosis & a
can
prerequisite for the development of lung cancer or &metf lung cancer oocuf

in an asbestos workerx without asbestosis)ie—aeﬁeﬂthoieae—an
inbe

especially in view of the known _multiplicative effect which

cigarett%# xxm smoking has on lung cancer in asbestos wo&%ith(}6

UCC 010196
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Hewevery—I-showthatSimplIy to point—out-what—the-situation was

In 1229

—3930.wdth regard to-ashesiosis. fwkx Pulmonary fibrosis wee of .. ;

wotked,

crippling—andtidling-—poopie—and 814 of those with more than 20
years exposurs, we99~su££azing_ﬁnom—ahée—eenﬂéefﬂn. By comparison

" iz '\ \O"O

in 1975 onlyo0.770r0.8% of the group wese compared with 26. 2% vere

touf
found to have asbestosis and the 20 year and over, #vye incidence wepe
i €
down to 5%,wirteh obviously is still a=m unacceptable but Wi
N LYY Poru'aon

e
haveo—to—pomember—ta—tiras some of those cases, were in fact exposed
Fe 143! €nplinel as
befor%(regulations. They were still uoa&ing anqkthis ¥EX ® is a

table of prevalence not incidence mdimdthtaghakddd they were there

wee included .
andﬁeounted. It does indicate quite dramatically that those regulations

jdamindatebey had reduced the incidence of asbestosis. iieeeefituio—ire

whae modakfy erpetiaxe
¢Vpape! k”°“‘“°—“il"900-¢h0¢‘Iﬁis co-hort waeds we are describing do-the

aaper has been the subject of # 3 previous reports and the last of
these repmrts was published in 1968.1',he-eﬁe—p-1=§:or—¢e—t-h§5-ead-—ﬁley

from
dealt particulary with mortality =f lung cancer and respiratory
disease in workers exposed to the high dust 1é§2ﬁs which preceded the

1931 asbestos industry regulations. They aﬁgem ted to examine the

\ aspesta.
dependence of lung canier incidence on ﬁhé’age and duration of exposure.
pape
fE-u:tzst:sne:Ih 1968 the cohort was divided into 6 groups, widh-Ade g

befoce 1933 bu¥
g}oup 1 had more than 10 years of exposure Ll groups 1, 2, 3 and 4 hod
+olal expasuve A

all had more than 20 years b&t—-gwap—-}-hmm
exposurs-pefare 13933, Group 2 had between 5 and 10 years exposure
before 1933 when the regulations took affect. Group ; had less than
5 years exposure and Group 4% had had no exposure before 1933. Group
5 was all males and had had more than 10 years expogure but less
than 20 with no exposure prior to 1933 and group 6 was all females and
they hxx had all been exposed after 1933 for more than 10 years.

1S Corer wene sbora ! uhewe
W—e% Cancer of the lung and pleura

were Caprcled w

oh.s.e.zxed-—wao—l-s-a&d——%he—eﬁpee-%ed-l 6 £SO there s about /11 times
uCC 010197 ADDTCY




(n *CJ

6
e

excess incidence of lung cancer in &t group which kes had the

longest exposure prior to the improvements which came with regulations.

Whrea—you—get—bo—this—
witk out Son O,
group heme no exposure before 1933Awith than 20‘year§kthe

A
difference is not statistically signific ¢,/ That was very
sak S‘ywa dosesvaticn A
interesting but the authors were wise and=—bhey pointe® out that no
fxxihex firm conclusions could be drawn because little carcinogenic
effect wa would be expected for 20 years after first exposure and

some of the follow-up had not been for long encugh. *fwe—3ust-go

through-tuo more slides dealing with that cohort or with these -figures.

ln
hore—wens-have the men and women all exposed k= since 1933 améd—yeou

ean—-pee—bmed cancer of the lung and pleura wax there was no statistically

beluser Ghoevsc) and oxpecled
significance difference and #n the women there was.ihis difference—

and—&hai_uas—eﬁ}y 2 cases ;#5 it was not possible to state what the
becauns v| bmadl twmhis,
meaning cf that was, What we are dealing with here is men and

women employed 10 years or longer since 1933. This Ts—the—garwss-group

ce

cer.

of_move
In men emplo¥ed 20 years those who worked before 1933 as—we—have
H\G’ﬂ‘( W Wy 2 cancoy! sbiid FN Obsed ve:! p‘@wq
s&&é—beiase 11 to<38W¢fl to 1) and, all neoplasms 15 to 3 hd siaree
o Aot A
oo W€ e ot
1933 3’%0 2. 9 aad-eo'fﬁerefore it appeard from this 1nformationy

that people who had worked since 1933 were msw no longer at risk aud
because /
if you accepted this tha%ﬂthe dust levels t4mt had been brought

down:had been ach;ezegcgzgisappeaxce of the luﬂg~2253€§) Further-

more this was against a diminishing background of incidence of

asbestosis smd as yeswses in 1975 the prevalence of asbestosis
CON"J(& wih X6 % m 1429.

was only EC.8% in the factory population studied The report published

in 1977 is concerrefwith the powbmbbidmwopulatien the post-1932
population mainly which)ae—é-eeéd although exposed4aust levels vwimiarh

/
A303C8
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weee higher than the present dsmEXkX permitted levels, the
pepabathon was employed during the time of improving dust controls
and plant modernization. The study is based on 1,106 men and women
en&y(éBh wome& and the cohorts-ﬁﬁf been roughly sub-divided in the

same way except that you will see there are only 5 groups instead

of 6 o FE—peEw—CITE PTTE VTS roup——arrd—l—irave—peoecr—conbbwed . Ir—i—

Shinie-theirleyitat-tappewed . ITdonli—wWaRt—bo—go—tnto i oo cabefutty.

Apain we got years in asbestos areas 20 or more, 10 ¢g»-more before

d than 20 or more less than 10 we hava—~Tfaken out the less than

gone on so that will be from

5 group frow that and then we have

to 10 instead of just 0 10 and then we go on to 20 or more

with no exposure afte; 33 and that's the group we are particularly

inxi® interest in 10 to 19 d then females with 10 or more. Well

—~

the{i/gay/ﬁe some Ram¥® females who-

ave donée 20 years We get
}1166 with a total of 16,000 person‘§:;F3\of observations.
Re-examination of our personnel records since the Xak last report
in 1968 showed that a further 23 workers were eligible for inclusion
in cohorts 1 and 2 and in addition 205 workers who gkve conpleted
10 years employment since June & 19 were added to cohorts, 3, 4
and 5. So the study comprised 822(men hnd 284 women and the followup
was until the 31st of December 1974 using the factory gmxm personnel
records and the National Health Service Central register. Only 2%
of workers could not be traced and 13 xnd—bha&*e{;.z%)weee
record@iin the National Health Service Central registery as having

o

imigrated or were not currently registered with tee GP. As you know

everyone in the UK is registered with a GB,jau.donli haue—be-—ev—bub

mosb—peophaare. FPromtits—yeu—esnsee—that a very small percentage
to—aliferd—peivetotroatuont. The remaining 1,071<;6.8%>have been
AD0303
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followed-up to the end of 1974. The number of deaths in each group

/

which have heen attributed to lung cance:&?nd lung cancer includes

deaths due to mesotheliomalamzd khzxz The-nubbes—al-doatis—in-each
./

group—attributed—bro—dilg—oameer other cancers, respiratory disease

and other causes are shown in the next slide and although it looks
tre
complicated it isn’'t really. If you simply lepk’at tirert colunmn

‘Fb( heascd
whieh—is the zmx cause of deathjwhieh—fzﬁ}pﬁépcancer and mesothelioma)

other cancers)respiratory diseases and .“%ther causeéland if you Willd,
Shold L
Just look at the oneswhich s statxstxcally xigniLxwANEIXX signlflcant

hsre you will see that eg.sn in Group 1(which we-—lswew—pefere pron.
we had the le-al-ség observed to expected ratl)mx in gramg

the respiratory diseases again there is a 3.6 observed to expected
ratio and all causéé the ratio is about 2 to 1 so there is an excess
mortality in/this population which is largely attributable to

lung cangef but some of which is attributable to other respiratory

diseggéé which might reflect a xmix residue of asbestosis in kk=® this

pdgglation. The expécted numbers
were calculated from National death rates by 5 ye}r periods and 5
year age groups. To insure that the expected Aot are not
underestimated, imigrants and those lost to follow up were assumed to
be alive on December 1, 197k%. IDeaths before the 1lst of January 1931

or after the yxmaxx age of 85 are ignored and expected members are

calculated accordingly. In Rochdale itself lung cancer mortality
< males

was lower than the national average among-the-men which is interesting,

4.0

et [his is the Xaxk largest asbestos textile factory in the world.

Wi t'h
Rochdale kas a population of about 80,000 people amdebd had a lower

than average lung cancer mortality. It doesn't prove anything but yeu
g
xx ey for—theose—who=sapmiieal asbestos is an environmental pollutant

which is going to cause an excess incidence of lung cancer in the

general population t)this doesn't seem to make sense. The A 303 1 C
ucCcC 010200
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for wo
standardized mortality ratio Xx in Rochdale is 87, and e&m&;ar for

women }%M6959 to 1963 Registe-rn €eneral 1971) Workers
first exposed before 1933 thub&s-ias-sh cohorts 1 and %,suffered

jpc dev i€

from exces;ﬁof lung cancer and respiratory dlseang Raxik
1a
Q/Phrticularly those with 10 or more years exposure prior to 33.
f.‘CT"

.nd'Egere is also some excess mortality‘lung cancer andg mesothelioma
66 observed and 19, xpected)b'he p an-o O]> and respiratory

disease(35 observeézég:prected P equa&s 0. q) in those who entered

after the 1lst of January 1933 %hu%ds(}ohorts 3,5 4 and 5 comblneql

. This excess 1is very much less than in

the first two cohorts. M—mﬂmfﬁ those

who were first exposed

people-
after 1933)the longer follow up indicates that there is still an
excess mortality from lung cancer, mesothelioma and respiratory diseases.
In the 1968 study there was a slight excess of circulatory disease

in cohorts 3 and that hasn't increased(é? observed 20.6 were expecte@)
Inhggg;;zs ¥ and 5 there was a matching defic1t<§0 observed 60.10
expecte%. The iﬁgigagﬁe that this was probably a chance observation
seemed éonfirmed. There were 16 deaths attributable to gastro-
intestinal cancer comapred with 15.7 expected. This cohortjever since
it has been formed and hhduuhﬁggg followeqlhas not yielded an excess
incidence of g deathsfrom gastro-intestinal carcinoma. It is also
interesting that in a paper published in the same issue of the

British Journal of Industrial Medicin?)Elmes in Belfaspjfollowing up
his insulation workers finds the incidence of gastro-intestinal
carcinoma is declining as the papm® time goes by and himwbmise thinks
that this might be due to improvements in earlier years, mow=biret

. However

this excess incidence of gastro-intestinal carcinoma in Jasbestos

workers appears to be something that is related to thﬁiﬁﬁfé ?eﬁvily
UCC 010201
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ot ked
exposed gx-groups.aadlélthough this group of textile workers
N

in the earlier years was probably as heavily exposed as any, it has
ml
progressively been getting less and less exposure and Skhis excess
AR
of gastro-intestinal carcinoma has & never been found im—Rechdxie
we '
ab:I.think Ikx yow will omdy find that gastro-intestinal carcinoma
oYy
is associated with ib—im—gomo-way=wishh Very severe exposures.
A intdeves
That is just my personal opinion. No excess,for any—ef-these—thaodi—is
statistical
gastro-intestinal carcinoma approached/significante in any cohorts
and no peritoneeg mesothelioma was reported. To distinguish exposure
immediately after 1933 from that under present conditions cohorts
3, 4 and 5 were divided into those first entering or first = being

exposed from 1933 to 1950 and those starting later. The reason

(R Y
we took 1950 was because i we egardgﬁ 4% as the start of the
modern period in that factory, ]} was the year in which
MP‘""-" ) af

twe routine dust sampling was initiated. Although Mersywiretirer had,
way back in the 1930‘s/had tried to give some indication as to what
dust level
he considered to be an unacceptable dasey)the instrumentation and
the techniques were not avalilable to assess dustiness i-ruNonietmdiy
akd—4to—asmess accurately. It was only in 1951 when the thermal
preciptatos
perci;tﬁe%or came into use in that factory,snd—sss—then—subsaguentty
was followed by the longerunning thermolpg;cipitator and thenbin
196%)by the membrane filter methoq)that it was possible to attempt
to measure wiamt the exposure age—of these people and to control the
usma measurable

environment aeeerditwe—ie/dust levels rather than aeeendiwsetno
, visible :
best achievabliA?esults.véoébéy. Observed and expemxted deaths for

those first eqused between 1933 and 1950 are shown in Tableﬂf%mt
MNEr
think -befare ye gef there, no we got thers,,Merend-women-firzat

ANERRL
Wwitl-a—2"TS I TItIT. Here we find that the 1968 authors wéréo3 | e
UCC 010202
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wise to add a word of caution about the length of follow up. It had

only been 20 years and 20 years may not be long enough because here

boare s and
we had emerging mew something they didn't find/fthat is a slight

excess E—ibo—by-no—means—the—EiR—eigpi-fieeni—eacrcrm—of—ti—to—3—tirat
we_have had praviouely--w-butl there—is—stiii—a—ostipghre—emesns of

lung cancer in those persons exposed between 1933 and 1950. What
Pore Eatevpned ofver

about 19517 Weddmwe—trave—tt—ugatn. We X have a ratio of 1.9, ®

.
C\J’)(c‘tk‘ ‘Un." coved o(edm. !e

6 cases &eobservedto 3.2 8 expected. The numbers

ove
mighrt at this stage Ba small and thgrefore this has to be followed

up aed ws have to increase the numbers and khz Yengkh mR-wWoe—heve—te

w¥ ja tcaos

lengthen the follow-up) de-eover pecople who first entered since

folaweor

1951 viiembtmdediid. wiri-elr—givesyeu ([ 24 year%Nstill show this slight

excess. Again the statistical significance is not as great as

Jerr aumdag
for the other—iralf of the cohorts net—sEsEs—exeetiy-dho-hali—osirer
24{3_approximetety—ef-ihe—pn—eekeori s, but here we have evidence that

the lung cancer has not been totally eliminated in this population.
There have been very few deaths among those first exposed in 1951

X or subsequently and if we look at table 4, one of the things that
is going to crop = up about those 6 cases after 1951 is whether they
t Wk don't have

smoked or not.
el Be
the information available in teedr medical records but we do m for
g nce

Cuecs=wnomdbodwiter a certain period of time wwem smoking histories

were added. 1In fact, the lack of informatidn on cigarette smoking

-

in the earlier studies was a serious omissign, but there were no vmkmg
Aeta ¢ (eoped

reecrds ®ept in the medical records eb——oigapobbo—omelrdey until
I—wont—thalo—imr 1966. Iethonostaried metdeulieitm iRt edodddte

Io 1976 it you

duarided

beetee the population into age groups smokers, ex-smokers and non-
smokers i : 30313
that- s . ‘*here were 22% who were

mEx non-smokers, 13% who had given up smoking and kh®x x there were
UCC 010203
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65% who still smoked, QS;‘$L¢se‘yere comparable to the national
theve ™ o

figures, in—ea—weay. This population wa%Ano different &hx ¥k in its
smoking habits from the general population. -What—do—youdo—=bout

. plom /
. Table shows deaths ef lung cancer/ including
posiiimbel mesotheliom% in the men and @en first exposed 1933 to
1950 and men and women first exposed 1951 or later They are

date of ufe
distributed according to the—deyby—day firs and time since first

re

exposure.

}5—%c—i91—86—years~oa—meno£15 the the 20 years or morqu;; the ot iy«
ratiom is 2 to 1. =R-tithose—two—pgroups—ittrrobebly-te-—wot—significant.
Men and women first exposed 1951 er—3teter-20 yeaps—or-more—if—you
tekemxxkfxyguxkake that group 15-46-10-besause—ono—ef—them-Was—glust
about 19 years which is ¢lose enough-to-do-melces—i¢—51STTIT OF

there ot the
PRt S—gol 5 observed)l.Bexpected (2.7 as—yow® ratio of observed

to expected) The 6 employees who were first exposed after 1950

who died of lung cancer were all men and they were all smokers.

5 worked in areas where dust levels were high in 1951 and one of

them may have been exposed to asbestos dust from 1925 to 1930 in a

previous occupation. He was a welder in a shipyard. No case gfw’—\}

mesothelioma has occurred in the population first exposed afté{~_f§/,

but that may not be long enough for follow up) ‘;lthough in view of

the long later period, gt would yet be expected. An—epproximatoly

multiplicative effect of asbestos exposure and cigarette smoking x
incidence

on lung cancer/has been suggested. As you know, Selikoff has

suggested that an asbestos worker who smokes has a 92 times greater

chance of dying from lung cancer than a non-smokeémg non-asbestos workere

b o Pttt ROt Lol JAKy~teed an asbestos worker wheospmeles has &

G NONExPosed P Ty
an 8 times greater chance of dying from lung cancer than al-chdidathes *

PR ahelossnei—snake . But without detailed smoking histories

which have been collected for the future, we can't quantify what the 4

effect of smoking were in this particular study. Asbestosis wé@““ !
UCC 0106204
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n
found by the Pneumoconiosis Medic%a Board at—exemine%ioéo—oé—k three
of the six cases. They all came to post—morte)(m. Al11 asbestos

—'o frhe covives
workers in Rochdale x who disg’have their x deaths reported either

the hOSpital roPoRE—tothe

g Biths,
coPonees OT by the xiximr regiesber of marriges and deaths. This

by their doctors,

has been done 51nce 1930. The post morteﬂm rate when I once looked

into it was merely 70% [ s aadd which\ls pretty higheg and

fy
I used to go tgﬂevery post morte that too

There is a lot of interesting work which will—<ome out of the

post mortggm work which was done in Rochdale. The numbers mf are
too small for the maggifude of excess of lung cancer in those
first employed after 1950 to be estimated with any precision.
The implementation of the asbestos industry regulations started =z

drive to improve dust levels and as I explained to you the mprzkismmx
of
process weee fiberizing uhygﬁﬁi the fiber came from the mines,
involied

WEE was openeq’mixed and there—were certain operations such as

l‘ }
mixing opening,bage=slitting mechanical bagging. Ther-thex—went

) )

foliowed s

Me carding g= process,\and Ir you are familiar with

the textile industry the carding is simply a matter of teasing out
the fiben&layering them all in one directdon améd—yew—do—tirts by

passing them through two rollers moving in opposite directions with
ehag.ped needleff projecting from thansnt;m tease_them out, and—¥eu

is fotmed which sublivided amd span (o furted;
get fine web and than.yau-t&he aadrziere

 pidian Yam is e wis clofi
are different grades of yarq’ (7)

Pal

X is—a—aetrd I IT the and—if-you—-ever-get

P‘a"h‘\ oo o
P&aﬁ%ié% is obviously used for packings. Yeuw—do—thimpeiith i

car o :;gwﬁvniéy EZ s wse w
Slige 1 ! Exxak grease or graphite and this geob xknzd
yo'res Fociiey. A A0 3 Vo
szuck_inta_xaéxes.mx Y. gl -
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I—think—these—are—average -levels-and in those are particles per cc and
after61-you got—the membranefiltter—technrique—and-you-are-getting down to
fibaer—par cc. égit operation, I'1l Sg?%vy?uai?~a moment, is totally closed.
Caf course that is the way to deal with ;k-anythéﬁg f yogrclose it yoé got

G
. fm=

no dust.
A

This factory population was used and studied by the British Occupational

Hygiene k Society in 1966 mm and on the morbidity st which :as done at
\, 120"
the reseng&standard

that time
”‘e d'j,\“a\_‘,
for asbestos zkam fiber was developed,&nd-FBAhaerer'of the people who

it
developed it;became widely accepted throughout the world and/is how the
u

current standard for threshold limit valuew)in asbestos of £k 2 fiber/cc.
S

Originally it was a cumulative standard of 160 flber/'pnx years/cc,s» if

a man worked for 50 year in 2 fiber/cc he stood a 1% risk of ¥ getting

asbestosis. The standard was not designed for lung cancer. Although there

l‘S as Yoy e incidewce oF e are o

WS some indlcatlon)tnat I have shown you if wey—-redwee asbestosis ycu

jeducd V€

aleeo—raduee the incidence of lung cancéf’g%t_ﬁgs may have to reduce the

exposure levels further still below 2 fiber/cc if we are going to eliminate

the lung cancer. However no population in the world has been followed for

long enough which has been purely mxpmxxz exposed to 2 fiber/cc or less.

loeg enousl
No population has been followed/é% sa¥ that 2 fiber/cc is or is not a
\
no effect level for lung cancer.and—ee—you—knaw-fhere is a lot of
controversy about whether there is or isn't either a safe or no effect
\__/
level for any carcinogen. As'you can see, in certain operations dust

477¥ ]
levels came down dramaticallx‘by 1974 in the whole weaving operation

A4x§re were less than 1. EI;ikhavE“bmmLJass_thm;LJhm_a;qupxéaerr

shed

/iq thad weaving there has never been a case of lung cancer associated with

e thaéI;l know -of and asbestosis doesn't occur in that weaving shed.

-Fﬁe old timers)people who were involved in reporting the

data to the British Occupational Hyglene Society in 1966fand some of them

r”

USH "
had been at the factory for a long tim%) {hd:% their gut feeling fﬁgp\o 3 5
SROIS

that 2 fibers/cc was a reasonablf-level because of the health experience
UCC 010206
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of that weaving shed. No single/fopu tion in the world has f6110wed-up
, erahrl Wo o s wheé .
for long enough at a 2 fiber/cc or—Xmx less level to ==Y, based upon

/‘\
human exp/rience wheshar this 1sﬁn adequqte level or not. Hetts—leck

/

show feuve s

-t Eablelwh&-&-&& the mean dusw the number of men exposed
oxe The poricd of eboen .2l dudt sl

to themA Fromﬁ36 to ob¥ieouaty—T—totd—you we didnlt have dust counts.
462 was woV I’M de g

Mmmgust counts until 51. that—ds
R—but—tt—+s Based on calculations made by the

committee of the British Occupational Hygiene Society(and- the e%otwus
et isticran
Sstation

involvdd wgs Geoffrey Berry of the Medical Research Council's
MeRUD
Pneumonociosis it in Penarth)amd they arrived at a memas of setewiabing-

‘t‘\‘ Cartiiare
rondpen—paesnt levels whet would be a reasonable estimate of exposure
in those years when dust counts were not available. So-Jpou—een—seo—as—the

A-u-i-ss 1952 wa albe
— A,

pered
& the beginning of a modernization of the factory wh—i—eh—aa-s completed in
A
nc e ) Man
aboutﬂ5'1+ aRd Q lot work was done a—-lel—-e—f jobs were changed &—-lrcro-f My

o \kl(“ l+ Ol(( wodcrng dn
proces#were haferned and tha-t resulted in a bettex}\en\‘llronment 1969

new Regulations were made. Those X new regulations were eedded kXhz no
Cl‘d " & ’” n z
longerf the EBsbestos lndustry gulations but the stestos gulations

4

and they applied not only to the asbestos industry, but to anybody using

Quev Sudv
asbestos where amxk asbestos dust was mlwsng off in -exsess concentrations
w
as s liable to be harmful to the health of the exposed person. As opposed

to the American method of doing it, the British #mm have not put a figure
<
in the asbestos stondarishoamibie regulationﬂfhere is no legally enforceable

figure. The way it has been done is-bshpublish'm as an addendum to the
Lslc
standard o guldelines for the benefit of those people wka—to—whom
haue +o lie u.-uiau e The g.wdclme;
wh-i-eh/\indicate what the current thinking of the

duo¥
factory inspectorate is at the-prosont-time with regard to the levels
to be achiened, .
WII‘ they want to oh-a%.e those this

1eveli hmﬂi&ﬂwénd they have already changed them once since

1969>) all they have to do is W}WMM

apd~pobTICI gmroerer. It doem doesn't require an act of Parliament or any
UCC 010207
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Co(ma.’ [P :0411? l't(, K Goe .-
ort—od %e-n-su-}-tate-d mechanisms to do this, although mx obviously $hey would
with & 4 e e,
consult be k It° realy makes 1t very much simplier to operate the

W MM to P‘D\, h\e Y aumbess gerw e - Y4
regulatlons when you haxenit. vnf a_number ywhi-eh--yeur-conid—be—pmrished—Ffor

wﬂ_wm is the difference xix between the
OSHA standard £he and the Brit‘%\s%b%qx%iard. Eewem&—-th;-t—&h—-}as-%—shws
_ggu_u;e—dmrger‘&mt-'booh—pi-&ee. .You will see that the-numrer—of—menr
memmmwwmsly
MWG%&%M@Qhort
naw.and there are obviously fewe’;rln 1972 who have been exposed forAlong

period of time than there were in 1960 be‘cause we are losing them. +H&6—¥ou
ean_saa_xha$:Eh 1972 , 32% :2: exposed at less than 2 fiber/cc. In Xx9%& 1936
100% were exposed to gxmxixkX greater than 5 fiber/cc and only 3% now remaing
In 1% 39%2 in 1972 whe—ane- exposed x]m axz mxpmxEd to greater than 5
fiver/cc. What this is pea&-hhehewi-n-g-ron-is that with time the number

of people wimm¥ng exposed to high concentrationsis declining. It is 3jwst
interesting to present it that way. Jeere—eieei—ialbor—el ’
aduways in ihis tipepibivng . WorldWap—booli—piado—and Euring tlrsxeé:%zs/) ver

the regulations were relaxed. Factory inspector's didn't care too much

about what the levels were. The government wanted production) asbestos
aud . W

was essential/‘it had to be Me.@vertime,‘worked)m women were brought

in to work instead of men and long hours blackout restrictions made

it impossible to gperate ventilatione—biideaii—oodbi—ob—things. You—have

fhis
w&dﬁm I don't know what effect thet is going

oy fo wne .
to k on the follow up}‘ //It is difficult to interpret the relevance of
F:esa“d«y
the results which I havfehreported to you to medéern condiztions. What
tesu it

we are looking at 1s a hessekpeth of bad conditions in the past and

a continued exposure of the same population to changing conditions. What

we need is a long term follow up of people exposed eventualli—ai~this
+o
ioved—hewe less than 2 fiber/ce for 20 or 30 years.//Dust levels don't come

down in a day. It takes a long time to get down to less than 2 fiAbarﬁ/{:c
m aect Jhde 9’40? S s
end—blrat is jaet a p—l-o-t—t—ni‘—-i& the way in which the levels in the factory

UCC 010203
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wéel

have been coming down. Even people exposed after 1950 e-re having substantially

higher levels of exposure than are at the present time permitted by law.

The thing to remember 1s that what we are interested in is diseases withaw
ncidence ark

exces s/\mortali ty. WWW-M&—%&MMag

~bereand that de uhen-3on kil Lintethe~shet. You dkdm don't begln to

see any dlfference in mortality experience ,.
Wwd of fo .,.,.ub f?op'f 153

ddEenonee afterﬁzo years but you may have to ge 30, 40 or 50 years

Gom occupstionu eanc et

witir—oeaupati-onit—eameers before th-a-t excess mortallty becomes apparent.
4o
This is why it is important theds. you keep records of medical flndings/

;:a keep personnel records which are accurate with regard to damka date
of employment and types of employﬁlent and if possible the type of
materials wm to which people ‘;’ﬁ‘;’ exposed, whieh—are—hapardons—or—whieh
may be conecidered—hazardous in ihe [ullpe-end—thed—yeu aintain a strict

control of your environmental monitoring and dust sampling and thai—aou

beatmn
record these meticulﬂously varyimg in mind that some time they will have

to be related to the health experience of a group of people. It is only

if you are meticulous about all that' that in the future we will clear up
a lot of the arguments and lot of the mess which we are in at the present

time/ simply because our mxzikza predecesors had no concept of this type

of approach & to occupational medicine. Occupational medicine Iw—bivre—passt

for man s wa's the transfer of general practice into the factory at wilh
a captmlgtlon amd you could treat,tiwems Wersb—id-ig In my opinion

s
+e that'$ part of it bha-t-s a fringe benefit, weeb—ie More important to me
40 evuble we to
is to establish a system of keeping records abstract from these records
ond
o-e-i\-taa-n 1nformation/\analyze it statistically eerd obtain an idea as to how
w ik
tl!!-s population compares with another population or the general population
can 4o al ™hi wil €ad out Yoos_indushy 5 A
T you scehial you hdke—ah-idea whether x® in any way =@

i pedin c'mpa.‘un fédahf
—iqqg-'edéﬂg or i-mpa-r-iég the health of #we employed peiloen smd I promised
Wou'& a““ R“MJQ-
that I,« show you that improvement had taken place -aa-d"}‘hat doesn't show ur
but hold £7 i
very well, that's a man and those are his legs and what he hes 1s a pitchfork.,

UCC 010209 A'\OQ 3
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‘Ehere is a hole in the gmewnd and he is standing on a big wooden drum.

‘Egis is asbestos and he is xmim using his pitchfork to blend it on a open
It's blowing

floor throwing it up in the air and letting it settle,omd khxgwimg Xk about
'*'ak""ﬂ t haVe
all over the place. That was talcod place in 2 factory that I wax Jjust

snzwnxyzx talked about until 195% and in some American factories that I
fhen

visited in 1970 I saw that a#is2]1 taking placa and in some American

factories that I visited in 1976 something very similar k® was still

taking place. And therefore that is another caveal . Youx have got

to be very careful when you read the world lifterature because working
when
conditions in different countries vary and mhak some pm people axz

gexxxiking xx describe the horror and the disease associated with

asbesto%,and-:haéa—@éndiagc theyx conditions under which those people

worked have to be taken into account. I could show you lots of horror
hase

slides. I have been around the world and € seen conditions and IAgot
slides to demonstrate the differences between the U.S.)somewhere like
om <
South Africa, __ - y ¥enbasa, India, Britain,and;E}.depends upon
N

Coiinr ndk
the degree of sophistication of g;gulation and of dust control as to
A

what is going to happen to those people but authors of papers describing
the effects seldom pay attention to that, and they mam will talk about
asbestos or asbestos textiles or asbestos cement and never show the

pictures of the factory or tell you what the conditions mx were like. amd
G '
thzz-uas—}QSH—xndg;é’ﬁar OSHA or NIOSH +to say that the Rochdale population

was always exposed to 2 fiber/cc and hence the 2 fiber/cc standard is no
a3

good because they are still getting lung cancer is a lot ogrﬁéil there

are ladies present.// That's what happened to ’Qe Jobeit was totally
enclosed and mixes the £ibse

enclosed. The drum is now in—bhese aad:I} revolves and There is a
whorebv Fibev o .

bag ope in% pro fdure the bagcare fed on a conveyor belt and seep into

f ;s h
the drum ,amsd tfps it into another bin down on the floor angfg;et is ako
< Shoud be
all enclosed and there j& no dust. Thails tho—wap—idrgypes—inallol. When

I walked into that factory in 1966 I was taken on a tour and 3\61 AiJC)SZZO
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Mecmde ,I Waerr. T
looked aEK%hc oryipeggd-d where -do—yod want to start,am I said ¥+33i~start

at the beginning where the fiber comes in.anii‘illl::lhltwé-ﬁeund.o.n—l

belke—moy—otmobe-aid I took my camera and that's what I found. This of
+ <+
course is very good fiber,tet is the best fiber in the worldAit comes

from Rhodesia. Turner & Newall owned the mines in kRhodesia and since
nof
UDI they have not had any of that fiber. They havgﬁhad any of the profits

and they have been cut off from their mines because of “mwe=wBeiseiad sanctions.
—_—
BBt T wam wasn't allowed to visit Rhodesia while I worked for Turner
Meicey
& Newzll. However in ige-Reybdebes' factories there is plenty of this stuff.

The United States hasn't bothered about sanctions. Anyway this was 1966

bucla
these were po%boi—up bags. Every now and then you could see holes

made
in them. Shippers used to love this stuff because it was k®af beautiful

ba“&Sf'-
Pateeed. They could put a few bags in a corner here and a few bags «ad
ugf* lf —_—

a=golnedr in a hole there and they could trim their shlps amd I;at's the

- e .

way 1t smet used to arringin loose bags. The dockers had no respect

Wi
for these bags.Egey had big hooks and the way they lifted thzziih—ée to
H\’CH h‘
plunge a2 hook into the bagyswinging over their sholders xhx ehue¥ #t over
U.Suff‘hw'.a" bU
the side to someone else.u??—havelg horribvle mess and these %h&ngs used
tohs <
to arrive at the factory and the chaps in the warehouse twey did not have

- Hveres o
quite as big hookiﬂso the little holes are there and—E;ey—uaad_ia_aull

t
' I+ wes a
pepresertedt—wbewd You can't imagine the size of this warehouseeﬂhuge warehous:
he
full R ofcibfiber stacked to the ceiling. It wee 18 months supply because

they knew % was coming and so they brought ak as much as they could

and as much as they could stuff into the warehouse. There were bags

-—-— wme

bursting, there was fiber all over the place, £mxk that's what you
found;It was an impossible situation and it was very very bad. That's the
Wway N wade ofF Poly topy fese o pe ofhyte.«c
wirat—you—ttrrd today. The bags are now Gagl
N .
Ther sold,
they are pressure@-packed at the mines. Fhoog are all hard. teyx—are like

bricks, they are palletized and very often they are covered with an
NS GN €O ')loa C\b&( A .'J ()
additional plastic cover. Anffﬁat eomes from Cassiar up in Canada .
Ucc 010211
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f’O(L“ “lc l}tv \/'{/h o

“wdle 2 minesjs; there is one in North British Columbia and cne in Ueeen
ot Creek . —_—

Territoty,pf Clinton #=eed and-I%'s a nice part of the world to go to

thevelpre @
in January.//What we haveKls a story that is unfolding_and-fﬁis isA?ather

_n old slide am it tells you about asbestosis beginning at the beginning

of the century. The incidence declingaé in textile workers from 1930
onwards. I haven't mentioned insulation workers at all but the lung

cancer incidence noted to be increasing in the late 50's early 60's afte:
I*Su(af\v* weklewrs 0 o lavge eveud @b ' bceupatian

Asbestodis and lung cancer ovwerail increasing thls so in the U.K. while 11 wa,

dechinng among texs te wolkers,
Mesothelial tumors h.éqg recognized in association with asbestos in the

we Asbeatos  use wWeveased mackedb
late 1950's=early 1960‘s.and—uoak—9neduetian—éﬁﬂu&b<ﬂ=L;huLa—thet during

oceele abed /
the War and m—aeeelerating afterwards so that asbestos became a unwewa{y

wééz?;:;ied material. It was cheap, ®X easy to find and not expensive
to mine and it was used in just about everything you could think of.
With regard to mesothelioma in case you think we haven't had any in that
factory, we have,amd I don't want to get into a long argument about it
but that factory did alsc process crocidolite fiber and in my opinion
crocidolite fiber is the most hazardous type of fiber and the one mostw/
associated with mesothelioma,ewd khile I was there I collected 32 27
cases of mesothelioma.a.d:f hadn't seen any in a;;zgéy exposed after 1950.
The average lapsed interval was long. At the present time Prof. Doll S
ity a study of mesatheloma (ncdene oF TEH <

Just be ore I left we completedgoing through our personnel record cards
back to ]818 and collected something like waaady 30 dggxﬁez;le who had
ever been employed. The group in Oxford are now going to check through

those. They will probably take a random sample to start with and faee trace

them to see what they can find with regard to mesothellioma .whedher we Have we

underestimated our experience?@*-ﬂhethea-4u&L_ta-tay—and—see—uhat.:boy
oam—férd , se‘[hat is the next study which is going to emerge from this

Q .
particular ggougiszﬁxferé. I have taken up a lot of your time. I think

it's over the hour and I must apologize. That 1s all I have to say.
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