T Teih to Mescas Juecsly | Bkl Teciartryon teaffod 5, 0
I - must—apologize-—to—yeu—right at—the outset—of this—Hetk. Belng-a
foreigner I have-been -involved -in something eaiied-FLEX - the
EbdenaLAﬂliéeensinguExamina%iens~Be&m&iﬁkéeme%hingwand_lnéust

k. Phisds-the second—time—I—have—taken
Ht—which—imdicates—to you—howmuch-I-hknow-ebout-basie—seiences—and
b;eeheméstzx_and_allm:ha_thlngs_Lhat—h&ve~appeaaeé~ea«th;swscene smnce
Igraduwated. The time I have had to prepare this talk has not been

very great and I apologize to you because wiat I am going to de
(Qad r
~Jmsbwiec 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
ew\\)ib\f&,!
co-author by virtue of the fact that I was able—be=de- Iin a factory

in the United Kingdom which has preserved its personnel records

s(u\(( turn of the
Swem; the/last century emwewds and which has good medical records going
late “These

back to the/1940's=early 1950's,amd=aimised had previously been studied

by my(Predecessor, John Knox in association with Richard Doll who
Now &”uuu and
isAthe Professor of Medicine at Oxford University whom I am sure )mUaT
~ Sit
know of as a leading epidemiologist e—tiremifiedd. It wasARichard

Doll who,in 1955(based upon studies of the population I am about
to describe to yoq)!banaa-ﬁéehu!é=§5;5=who proved that there was

indeed an association between lung cancer and exposure to asbestos.
wc;u(d be

Bafors—mmmspdant , I think it cestebesesys worthwhile to Fomtlriveweiy
decive

and give e makerial
is weti--not—ekeetbiy-put—iust—riving you some idea of whed we are

talking about. Uadike—be-thei-raeR—of~turrer—d~Neweitr—the
hichol Ked f Liol ” 5ia~36-7000

_ Yout backawound datm v T Ren De be fes P"“” that o
end—Sea;he*n—Ehudesia—ené—ﬁee%errls—sn—méay—eeunsr1es,\ the &cn of
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ot an \wboingtion:’ cubesior com oy,

Chairmanhwho went out to Rhodesia to see for himgself where the

L]
asbestos came from and after breakfast said let's go and look at
1

the plantation! H—wo—toutt—tast—have—the—Firat—olide—amd—tire—3ights
re—ber—imeountt—titustrete—to-your—just—briefiy—iira t Asbestos is a

CLpe |\, Tfibrous mineral silicate and et there are a number of varf&ies
that are of commercial importance. I am not going to go into s the
argumenty apdable—dededsts about the differences in biological effects
which exist between the various forms of asbestos. Chrysotile

asbestos which comes from Canada, Southern Rhodesia, the Soviet Union,
Swazildard  ari fc is ‘
Cyprus, Sewtk—Aferies, United States,/the type of fiber which comp#ses

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

. i
IS MmN

magnesium silicate. Crocidolite/which is a blue pedet fiber, comes

i
femem South Africa at the present time f£»em the Northwest Cape Province
and f=em. the Northeast amd Transvaal. {E:ﬁused to be mined in

Australia but that méedmg no longer takes place and there was a
the incidence
disastrous experience there with re;ard to aeeemmEs of mesothelioma
(ea
among the miners. Amosite is not an—accé;%able mineralogical term
W on abbe. ation " r
bggause it merely sbends foraﬁsbestos %hnes of South Africa
A4 A [ Libed thig )
ard—tiret isfuniqu%\in that it only comes fro&Aone part of the world i.c.

and—bhomiaeei the Northeast Transvaal. The amosite and crocidolite

v

Cotk
from the Northeast Transvaal oftened# occurwmee in the samgkseam r—tire
aeek and therefore it is!IE—eiwﬁys possible #e—wey that amosite &6 may be

Grd wice vedsa.

=t contaminated with seme crocidoliteé Hab—i-s—possible. There are

depositsof amosite in India but I don'y think they have been commercially

exploited yet, : iée-gm;iu

belong: o cummnafonite - gruneite
M the Haed 3 ()f series and just to

digress for a moment the importance of the CG seriesé&r the fact

Wee
that amosite is part of that series)became apparent wherigeserve

ﬁhning ébmpang;r'foungg’itself erbettied with EPA, the State of
Gw Dq“{i 56’(!
ADO2CE
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Minnesota and various otherspeepie regarding the dumplng of talllngsA

‘}o\ron < W““"“—\
from :Lts}‘\mlnes in Silver BayCinto Lake Super1Wf //‘J

Tae Foei in e Yo liaes
Mitrtnig. I am sure you are familiar with that story. GRed~wes—Co b

ord the lalce Prg“q{vu
Welaiimda :Ls/‘sunllar to commercially used amosite., Apars—Efrom—the—fact

t

Anthophyllite - isn't very widely used in industry. It's one of

kﬂouﬁf- i
the oldest weeed asbestos fibers particularlyAFinland where for

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

bathse -F—you—tilte—bo—po—imwto—thot—sort—cf—oceupetieon. Ioueveyr,
&
Fo—d-srrt—torribiy—tmpenbant. Biologically it is/\very wvewy interesting

N
CI\)e,{ because no cases of mesothelioma have as yet been described with—the
\\H"‘f
association wdl anthophyllite exposure, snd—we—ean—feowrpet—sbout—the
o Eidbte which S

eﬂ%wmep-t-ﬂw—be%te&-omﬁ'emolite Wiad=ady isAoften found in
commercial talc or industrial talc. Fasb—bo—pie—yor—aomo—itaoa -l

SLDE 2

SLIDE 3 W@ W&t—h@rﬁmem-mw

V’UN{; . whizh srows
NopR-  wide., This is a composite slide smdislbiegeing what we did with asbestos
W e

yS ccushed and s(cujk"i

in Rochdale in England. Hveses—e rock, db—was—opomed at the mine ord he

- . g is
AW(OPW& to some extent, it wes further opened at the factory in the process
. P"&e,[ s formed iato
il called fiberizing, amé carding it wee-aeed-ae a sliver and then

o d & spun into a yarn.an&—bhﬁHs—the—pM@ee—Me FATN Wedito— 'S

woven or sold to customers. Cloth we-u.ld be used for various purposes ~Meh
0s Wwiapp’ rq avound iasudatian sect e, fammahm woth resor. B Riehon waleqia's, satel civlave i

Anctlodmdiliamie 1 think you should appreciate ifrou—witi—meed—in—the

paper if you have it or. suwish-—to-roadmit—tp the fact that in the
United Kingdom, @egulations were made in 1931 which took affect

{ o
UCC 010195 AD03CH
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in 1933, w-aiad prior to the making of those regulationgjwhich were
called the Asbestos Industry Regulationg}&ﬁ&—whéeh—%herefofe—eﬁly

is_important from the
ations

PMeviwelhecd
mesudted-adlieon a study whdeh was conducted by Memywhedker and Price
omd T beca.,«mz
in 1929 and published in 1930 wirted is ewe—ef—ihe—most—iamens—study
the history of the
indhis fiodd-end-be a milestone in/m@Erkaim British asbestos industry.

What they found was that in people who had been employed for 20 or
more years,%— - 81% had ﬂ]mcmgi fibrosis. We are talking about

asbestosis)

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

until the beginning of the Century in London by PW@“ Mutras |
— The

first evidence that exposure to asbestos was going to cause a
problem to the health of w-see workers was the finding of asbestosis
and the regulations that were made in 1931 and that took affect in

1933 were designed*ﬁo'reduce the incidence of pulmonary fibrosis.
en
Lung cancer was no?Aassociated with asbestos exposure apart from

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

o
association until the work of Richard Dcll in 1955) &lthough the
Merwellicd : :
same Merpywiedker in 1947 had shown that 13% of asbestosis cases

diagnosed in the United Kingdom we;ﬁ\$ying of lung cancer or had

died of lung cancer. That leads to apother speculation.smadd—wirich
N the d?vebfwén‘. of
_Ls wleme asbestosis Jj#& a

' can
prerequisite for the development of lung cancer or &et lung cancer cocuy

in an asbestos workerx without asbestosis,ie—ae#e;%hoiees—en
inbse

especially in view of the known _multiplicative effect which

cigarett%ﬁ Xx smoking has on lung cancer in asbestos woﬁ%jff9(36

UCC 010196



5

Rewevery—i—shew thatstmpIy—to point—out-wirat—the-situation was
In 1829 -
3030 sdith regard. toasbestiosis. Xwix Pulmonary fibrosis wee of-o . |

wor e

CRipPling—aad—tebdd it g—poopho-—aid 81% of those with more than 20
years exposurq,we9e—su££azing_iaea—%héﬁ—eenéiefvn. By comparison

eiir i 1aza
in 1975 onlyo.770r@.8% of the group wese compared with 26. 27 were
fouf

found to have asbestosis and the 20 year and over, #ive incidence we;e
¢

down to 5%.whtch obviously is still =m® unacceptable but waab—rou
e N LN po g2t o
haie—to—romemper—ta—tres some of those cases, were in fact exposed

we ICB' eﬂ' r;\(__, Gb
befor%(regulations. They were still ues&iag anqhthis XXX X Is a
table of prevalence not incidence amdmttasaquiaRdds they were there

weve included .
andﬁeaunted. It does indicate quite dramatically that those regulations

bibmizndatedey had reduced the incidence of asbestosis., biwee—gemie—tire

whaose Moda‘.“(’y arpetiviice

¢Vpaper—kﬁew—wa_wiii-eee-thut'iiis co-hort Wead we are describing rn—the

aiper» has been the subject of # 3 previous reports and the last of
these »epgrts was published in 1968.the—eﬁe—psées—te—bhés—&&éﬂEﬁey

from
dealt particulary with mortality m® lung cancer and respiratory

disease in workers exposed to the high dust le;zfs which preceded the

1931 asbestos industry regulations. They aﬁgém ted to examine the

aspast,
dependence of lung cag;er incidence on ﬁhé'age and duration of exposure.
pap
ﬂhs:tzst:anel{h 1968 the cohort was divided into 6 groups,widi-4Adel
befoce 1933 buk
é}oup 1 had more than 10 years of exposurehxxmn groups 1, 2, 3 and Y4 hed
+olnl exppsuve

Pot—eroup—i—irad-greater—timro—years
A

exposure.befaore 1933, Group 2 had between 5 and 10 ygfrs exposure
before 1933 when the regulations took affect. Group ﬁ'had less than

all had more than 20 years

5 years exposure and Group 4 had had no exposure before 1933. Group
5 was all males and had had more than 10 years exposure 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 cazer weme sbere ! where
Hhea:ﬁﬁu=ieek—e% egncer of the lung and pleura
were Cafroled

ohsenneé—wee-&S—aaé—%he—eﬁpee%ed-l 6 LSO there is about /11 times
UCC 010197 AOOTTY
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6
e

excess incidence of lung cancer in #&ret group which ke&s had the

longest exposure prior to the improvements which came with regulations.

Wren—youn—eetb—bo—bhis—
w f‘“‘: out SNV E,
group keee no exposure before 1933 with than 20 yeargkthe

X
difference is not statistically signific n*’. That was very
Sat sfywa chsevvaiicn A
interessing but the authors were wise and—bkey pointe® out that no
Exxxhex 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 enough. *f—we—3ust-go

through-twa more slideg dealing with that cohort-or wiith these -figures.

A
heore—wens-baye the men and women all exposed ¥ since 1933 amd—ioy

eeﬁ—eee—théi‘cancer of the lung and pleura wax there was no statistically
belioten 660cvacs amd capecled
significance dlfferencgﬁand #n the women there was—this difference.

and—that-ua&-enéy 2 cases %ﬁé it was not possible to state what the
becaucr t| émall tambicf,
meaning of that was, What we are dealing with here is men and

women employed 10 years or longer since 1933. This—TIs—the-gmrsp-pgroup

+f-Ference
eer.
o _mo¥e
In men emp10¥ed 20 years those who worked before 1933 &sqwe—he¥e
Here  wewe W 3 canmcov?! i Obsedve!  erpodid .

said—bolope 11 totﬁ&ﬂffl to 1) and all neoplasms 15 to 3 SRd skiee

Mo weil b
-GQ'FEerefore it appeard from this information

1933 3(’"%0 2.9 e y

that people who had worked since 1933 were msw no longer at risk aul
because
if you accepted this that&the dust levels tst had been brought

dowgtgad been achlfzggﬁgﬂalsappeance of thé"Iﬁﬂg‘EEHE§§;> Further-

more this was against a diminishing background of incidence of

wﬂ

asbestosis awd as yew=ses in 1975 the prevalence of asbestosis
Comta{@ wih 6% w 1929,

was only E(0.8% in the factory population studied The report published

in 1977 is concermfwith the powhmiddepshuladden the post=1932
+o
as—t—oaid although exposed Eust levels wiwkzr

AD09(C8

population mainly which

) )
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wemc higher than the present AemsSkk permitted levels, témime
Rapneeeen was employed during the time of improving dust controls
and plant modernization. The study is based on 1,106 men and women
enéﬂ(éBH womea and the cohorts §x§>been roughly sub-divided in the
same way except that you will see there are only 5 groups instead
Of 6 o MEE—FREN—tiTe T TC VTS e reup——arrt—tjofapereeer—eomwsbned .  ITi—F—
Shint—blaabs—phot-tappered . ITderli-wanb—eo-—go—indo-ii loo cadefutiy.

in we got years in asbestos areas 20 or more, 10 gr-more before

1933 and than 20 or more less than 10 we hav aken out the less than
that and then we'have’;mnﬁ gone on so that will be from

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

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

~
inxkE interesged/fﬁ 10 to 19 d then females with 10 or more. Well
-

thefi/gay’gg some Ram¥® females whohave done 20 years. We get
}ffb6 with a total of 16,000 person\§;;F5\of observations.
Re-examination of our personnel records since the ak last report

in 1968 showed that a further 23 workers were eligible for inclusion

ho
in cohorts 1 and 2 and in addition 205 workers who ka¥e completed

10 years employment since June i 19- were added to cchortsg, 3, L
and 5. So the study comprised 822(men hnd 284 women and the followup
was until the.3lst 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 xné—thab¢9{3.2%)were

recordiin the National Health Service Central registery as having
o
Imigrated or were not currently registered with tke GP. As you know

everyone in the UK is registered with a GP gaundonli hale—ée—isey—but
NG OPdre A LE . 'Prom“thts—ye&—eaﬁrsee that a very small percentage
gt . Espse%&&hrﬂmmxmr*he—weakéﬁg—pe§&éabbmrwﬂnr1n1rﬂut*ab&e
to—afeond—peivalotroatment. The remaining 1,071(;6.8%Dhave been
AD0803
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followed-up to the end of 1974. The number of deaths in each group

/

which have been attributed to lung cancez\§nd lung cancer includes

deaths due to mesotheliomalama khspxz TFhehibbei—ol dodddseidb—eaeh
./

provp—attPibubed—bo—uhg—oamees 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 lgpk’at trert column

’Fb( heasicd
Whigh—bhs the EaX cause of deatq)whieh—fzg}pﬁgfcancer and mesotheliomaj

other cancers respiratory diseases and 4ther causes, and if you will

J ~

just look at the onegwhich s statxstlcally XXgrifizamkIxx 31gn1f1cant
shewe you will see that agasn xn Group 1({which we—ltmew—pefore pron:

»we- had the l-@-ea\,-si:;&g observed to expected ratl) AXA in EREWR

the respiratory dlseasés 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 caqgeﬁfbut some of which is attributable to other respiratory
disq;gg; which might reflect a zmdk residue of asbestosis in kk® this
p6§;1ation. The expécted numbers fer—thoese—etf—yorwiroere—interested

were calculated from National death rates by 5 YeAT periods and 5

year age groups. To insure that the expected
underestimated, imigrants and those lost to follow up were assumed to
be alive on December 1, 1974%. ’Deaths before the 1lst of January 1931

or after the yxmaxr age of 85 are ignored and expected members are
calculated accordingly. In Rochdale itself lung cancer mortality

was lower than the national average amnné:ingie% which is interesting,
rn—thetﬂfgls is the taxk largest asbestos textile factory in the world.
Rochdale ha;ha population of about 80,000 people omdeist had a lower
than average lung cancer mo;tality. It doesn't prove anything but weu

\
kx heer—for—shove—ywhe=sepmihet 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 AL(031C
UuCC 010200
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fov ac
standardized mortality ratio ¥x in Rochdale 1is 87 and e&m&é&r for

women 1%%6959 to 1963 Reglstei‘n general l97l> Workers
first exposed before 1933 thabﬂe-ﬁgkﬂdk cohorts 1 and %,suffered

ncr’ﬁq €  ——
from exces%‘of lung cancer and respiratory dlsease-J Raxxk
F S
1Q
€/Fért1cularly those with 10 or more years exposure prior teﬂ33.

ﬂC‘ﬂ"
and Ehere is also some excess mortalityﬂlung cancer and mesothelioma

<

(36 observed and 19, xpected)bhe P &hihiﬁhﬂ#ﬂer.Oi)and respiratory
disease(}5 observed\25 xpecteq;P eI 0.99 in those who entered
after the 1lst of January 1933 %hngs(;ohorts 3,2 4 and 5 combine@l

. This excess is very much less than in

the first two cohorts. whue-Tt-tndTtEﬂmﬁr1ﬁrﬂﬂmﬂrdar~uw!r:fﬁ those

pecple - who were first exposed
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

1n cohorts 3 and that hasn't increased(§7 observed 20.6 were expecte@)
In cohorts 4 and 5 there was a matching defICIt(%O observed, 60.10
expecte%. The 1ﬁgig2gge that this was probably a chance observation
seemed éonfirmed. There were 16 deaths attributable to gastro-
intestinal cancer comapred with 15.7 expected. This cohort}ever since
it has been formed and hh—he9-§,§¥ followed, has not yielded an excess
incidence of g deathsfrom gastro-Fntestinal 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 pmEEgmX time goes by and bhiswe=ise thinks
that this might be due to improvements in earlier years, mew—tivad

. However

this excess incidence of gastro-intestinal carcinoma in /asbestos

workers appears to be something that is related to thﬁ‘ﬂofa hafv1ly
UCC 010201
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Wot ked
exposed %F EroupSe s Although this group of textile workers

in the earlier years was probably as heavily exposed as any, it has
progressively been getting less and less exposure and tﬁiﬁ excess
of gastro-intestinal carcinoma has k never been found e—Recirdzie
an:I-think Ikx yngwill owsy find that gastro-intestinal carcinoma
is associate%fw;th i oRo—aymmisdh VeI'y severe exposures.

wadeval

That is just my personal opinion. No excess,for asy—ef-ihoesSe—bhat—is
statistical
gastro-intestinal carcinoma approached/significante in any cohorts
al
and no peritoneww 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
1450

we took 1950 was because i egardxﬁ 4 a5 the start of the

modern period in that factory. beeeuse:I% was the year in which
Mﬂ;u e hed
twe routine dust sampling was initiated. Although Merrywhetirer had,

way back in the 1930' s, el tried to give some indication as to what
dust level

he considered to be an unacceptable éusty the instrumentation and
the techniques were not available to assess dustiness irtmenietmdy
ad—to—aesess accurately. It was only in 1951 when the thermal

precy ratod
percigiﬁeéqr came into use in that factorz)and-&nh—than-subsaque&%&y
was followed by the longerunning thermalpgicipitator and then}in

196%)by the membrane filter methoq}that it was possible to attempt

to measure wiamt the exposure ag#—of these people and to control the
usma measurable

environment aeeerdiwe-~te/dust levels rather than aeeendiwseso
. visible
best achievabliﬁfesults.véeéb&y. Observed and expexted deaths for

those first exposed between 1933 and 1950 are shown in TableIE}but

Men
Ithink-before we gef there, no we got ithers, Mesremé-womenfizat

SR A
Wil TS T TZTIT. Here we find that the 1968 authors Wi 0912

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 wesw something they didn't flnd/that is a slight

excess E-i65-bF-Ro—Meat—tho—Eifi—aiani-li-aand-ecreewm—of—li—te—t—thrart

) g s oottt L} . {13 14wl of

lung cancer in those persons exposed between 1933 and 1950, What
Hrote G;{S"cvrusd afrer

about 19519 Wedd—pe—iTarve T U 2gatn. We & have a ratio of 1.9, obys
Lu luar covred deatng \e

€y e
Tha%—&e—enéy 6 cases #@-observedto 3.2 3 expected. The numbers
owNe

miglrt at this stage da small and thgrefore this has to be followed

up eed Vk have to :anreaseb the n&mbers and khk= iamgzkh I Rl oy
w¥ oA T 2"

lengthen the follow-up) DDV people who_first entered since

[ PINEY

195] iimmipemdniiid.  fli-elr—piape-airan [ Ol yearﬁmstill show this slight

excess. Again the statistical significance is not as great as

e aunday
for the edker—irall of the cohorts net-EEsEs—eNeetiv-thohaif—aobiver
243 approximesety—et-the—ph—oeohes_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
smoked or not. E%—é6-ae-éﬁpea:anb—ﬁea—ﬁhe—ebheao—but\ﬂé don't have

ol hKe
the information available in 4imer medical records but we do m for
snce

Coeesmphe=ddedcwdeer 3 certain period of time wiwes. smoking histories
were added. 1In fact, the lack of informatign on cigarette smoking

in the earlier studies was a serious omissign, but there were no smd<na
ala 1o ecodes
reeords kept in the medical records b—i—eigapebbo—omeledny until

Iuiotttbhabomir 1966 . IeiholoSialihel Dottt Rl o B
N .  Feomthrt—ome—cowrd—see—thet {n 1976 if you

cuasid e

pretee the population into-age groups smokers, ex-smokers and non-

. i po—piy () 3 1 3

thet—thertt s tire—way—tey-wsls—althetine . ‘*here were 22% who were

HEX non-smokers, 13% who had glven up smoking and khlmx x there were

UCC 010203
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65% who still smoked. ag;‘¥£€seAyere comparable to the national
Meve o
figures,im—sea—wey. This population wa%Ano different xkx ixx in its

smoking habits from the general population. Wrat—do-you—do—=honut
£rom
. Table #gshows deaths ef lung cancer/lncludlng

pa.r-"-t-iaé-f mesothelloma> in the men and @en first exposed 1933 to

1950 and men and women first exposed 1951 or later. They are

da‘»@ of . obu € . .
= first and time since first
/\

distributed according to

exposure. Te

T Qo4 .
L5—%oﬂ&éh—{§+1mnu1r1ﬂhaﬁﬁﬁiip.the the 20 years or more &xX the ov i -
ratiom is 2 to 1. ficant.

Men and women first exposed 1951 er—teter—20 yeaps—or-more—tf-you
teke-mxxkfxyguxkaks that group 15-40-10-bedauss—ono—of—bhom—was—ilst
about 19 years which is clogse enough-to.co—medeea—ie—5TStTET OFf

there owe the
e G=1 oV~ s B o PR T S observed)l.Bexpectedé.? as-vour ratic of cbserved

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 cccupation. He was a welder in a shipyard. No case oj/"*\)

mesothelioma has occurred in the population first exposed aftét~__§//

but that may not be long enough for follow up) ﬂlthough in view of

the long lateﬂ'perlod %e%ewould yet be expected. -An—approimeiety

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-smokimg non-asbestos workere

wr—topul. gt anot o g tiead an asbestos worker wiheepmeles has ¥

& nonﬁu(m&; e ATy
an 8 times greater chance of dying from lung cancer than ah-sidahes *

PR ahecilobsemdi—suale .  But without detailed smoking histories
which have been collected for the future, we can't quantify what the "

03
effect of smoking were in this particular study. Asbestosis WQSJ
UCC 010204
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found by the Pneumoconiosis Medicla Board at—estaminati-ems—ei=k three

of the six cases. They all came to post»morteﬂm. All asbestos
[ -io e covzv,

workers in Rochdale ¥ who disg’have their x deaths reporte@heither

by their doctors)ta.:he—ee;eaee*—er the hOSpita%/pepeﬁé-xa_ihe
?Fn T ay B e,
codomeel Or by the xixkzrx register ogkmarriges and deaths. This

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

nea!
into it was ae-z-e;'y 70%} lnidipieeompspyesy whic

0 i
I used to go tqﬂevbry post mortedm that took place.

h\is pretty highg aad
THEF X xr=

ctome out of the

There is a lot of interesting work which wil
post mortgim work which was done in Rochdale. The numbers =R are
too small for the maggi?ude'of excess of lung cancer in those
first employed after'}950 to be estimated with any precision.
The implementation of the asbestos industry regulations started a

drive to improve dust levels and as I explained to you the mprmkisxx
of Ny >
process weme fiberizing nhyhﬁﬁi the fiber came from the mines,
involied
WZX was opene@/mixed and there—wene certain operations such as
f &
)opening)bags-slitting mechanical bagging. TheR—bhei—sernt
-FO(EOV’CJO
Me carding pm pro_cessﬂand Ir you are familiar with

mixing

the textile industry the carding is simply a matter of teasing out

the fiben&layering them all in one directdon amérow—do—tirts by

passing them through two rollers moving in opposite directions with

hep :
e-hg.p;éd needlef projecting from wt;m tease_them out, and—reu
s fotmed which subdivded amd spuan (o furted: —
gt fine webAand thaéz?an; it and Lhere

podws  Yam IS wiver s cdoff -
are different grades of yarn, i - i (?)
I diS—g—aptrr i -IT the and—i-fyon—eyer-—getl
caonfused with the-weaiwing——ieom-ars—to-wrrtr—tirewirett-and-—the—wherp

SQuR—and—yrour-e—eaili.forgot—it—Shat-way—arrd—tiret-s—TOWTTOU wenre .

P‘a(‘hf\ for 40
P&aﬁtié% is obviously used for packings. Yeudo—thdmmaiailh
con bo oo v.olelt = is wse) w
Slpge I i Exexk grease or graphite and this ge% zkEx)
yo'res Foc muicie g,

A a0 "'\
.B¥ You can $o6-—helejeals—i2 xkix 60, 6] 645;[033 b
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I—think—these—eare-average -ievels-and in those are particles per cc and

a£%ef—6}—you—gaﬁifhe—membf&ne_£i}%er~%eehﬁique~aﬁd~yeumare“ge%tiﬁgwdown-to

fiber-—par oc. That operation, I'll show you in a moment, is totally closed.
a“7h A bor ¥
Caf course that 1s the way to deal with xt-anyéh&ﬁg‘x} yoe‘close it yogkgot

G
~
This factory population was used and studied by the British Occupational

no dust. . fmm

Hygiene k Society in 1966 mm and on the morbidity st which xas done at
aL>ns"

that time the resent standard

‘he d Sn“a\
for asbestos xkxmm fiber was developed, end-FB lreseme  of the people who

1.
developed 1eﬁbecame widely accepted throughout the world and/is how the
Uus

current standard ffor threshold limit valuew)dn asbestos of Rk 2 fiber/cc.
A e P

Originally it was a cumulative standard of 100 fiber/'pxx years/cc.se_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
.s q_g‘ W the incidewee oF < e u‘;i
S some indlcatlon)tnat I have shown yoq,lf Howpadree asbestosis ycu
Jediecd V€
ekde—reguee the incidence of lung cancgfagit_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 gxpaxre exposed to 2 fiber/cc or less.
e oual
No population has been followed/é% sa¥ that 2 fiber/cc is or is not a
no effect level for lung cancer.and—aa—yeu-knew'fkere 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

levels came down dramaticallxﬂby 1974 in the whole weaving operation
ere were less than 1. T;E;e—havE—been_lass-:han.l.i:u;am_Laag-témow—
g

, SN .
tha weavingAFhere has never been a case of lung cancer associated with

aa“3aex osupe thaéI;l know -of and asbestosis doesn't occur in that weaving shed.

and_ihaLLs-why-Fﬂe old timers)people who were involved in reporting the

data to the British Occupational Hygiene Society in 1966(;nd some of them

» S ”
had been at the factory for a long time) {ha:% their gut feeling figt\n:q l6

that 2 fibers/cc was a reasonablg-level because of the health experience
UCC 010206
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bea’,
of that weaving shed. No single/;opu tion in the world has followed-up

9"“1‘* W = c—Leta wk 4o
for long enough at & 2 fiber/cc or-XEx less level to ==y, based upon

~TN
human exp/rlence/whe-thar this 1sﬁn adequ te level or not. +He¥is—dosk
\e\}er(
.a%ﬁblelwh—reb—a-a— the mean dush babie a the number of men exposed
ovee The_pusecd o eber b ‘ dodt sl
to themA Fromfﬁé to ? obvieusty—TT—totd—yron we didnlt have dust counts.
61 vas wo¥ Youlms, de.s

megust counts until 51. thadds
Gased on calculations made by the

con;*mittee of the British Occupational Hygiene Society(a-rfd- the e%efus
ot vshicran ]
g.s-ta—'b%ea involv wgs Geoffrey Berry of the Medical Research Council's
Meaul
Pneumonociosis it in Penarth)amd they arrived at a mewas of e

thed
radkpekpaeesint levels whet would be a reasonable estimate of exposure
in those years when dust counts were not available. Soyou—een—9eo—as—the

' : -ﬂ-t-hs 1952 wa albu
e the beglnnlng of a modernlzatlon of the factory u-ha-e-h—w&s completed in
’wmn Mman
aboutPl51+ aind Q 1ot worﬁ was done a-—-}e-z—e-f Jobs were changed a-—-?:_-cre-f- Maiiy
k b el wosh ng dn

proceswere L&*&emd and ‘ciqa-t resulted in a bettez;\en\hronment. 1969

new Regulatlons were made. Those x new regulations were eedded kEE no
caled Q ge »” 0 @ 4
1onger2{ the Esbestos lndustry gulations but the Q’sbestos gulations
and they applied not only to the asbestos industry, but to anybody using
asbestos where @mEX asbestos dust was g&-v-a:n-g- of f in -exeess concentrations
w2
as i llable to be harmful to the health of the exposed person. As opposed

to the American method of doing it, the British #m=m have not put a figure
«

in the asbestos siandari—tumbse regulatiomﬂthere is no legally enforceable

figure. The way it has been done is <% publishm as an addendum to the

Ll
standard e ou—dblol guldellnes for the benefit of those people wka—So—whom

+o [ Mma o« The gwd-ehnes
whi-eh/klndlcate what the current thinking of the

duov
factory inspectorate is af.dhe—prosenb-time with regard to the leVels
o Pe achieved, A
"ﬁh&%—ﬂ%ﬂ*ﬁff they want to -a-hané.e shose s

level¥ o and x#yw—bomeorrew (and they have already changed them once since

1969}} all they have to do is W%kau“mau.t_s&m&m
apd—pubTICI aroerer. It dmem doesn't require an act of Parliament or any

UCC 010207
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'(‘O‘m‘"! turiat rO'LHE’ e B : Goe .-
.sc-p-t—e-ﬁ c-ens&;.-ta’ted mechanisms to do this, although =x obviously #hey would
with all %W ceh o B gude e
consult be ore,ﬁ‘ It realy makes it very much simplier to operate the
donk Waile to play he “aumbeis gaee T omd
regulatlons when you havwenli-gol z numher whieh-yeoun—cotit—be—punrisiredt—Ffor
s

W%@h is the difference xkx between the
OSHA standard kk= and the Brltlsh ﬂ:andard HeowevoRy—bhat—Ehi—Just—arows

mu.the—cﬁarrrgerthaﬁvck—p&-aee A .You will see that the—mumber—of-men

PSR- RN e e re—geing -to-haegin Lo IR people —ont -of-bhe—-aohort
Wﬂ Qa
RQu.-and there are obviously fewerAin 1972 who have been exposed forAlong
period of time than there were in 1960 because we are losing them. +#&é—ou
uue
ean_.s.e.e_tha-*éL 1972 , 32% are exposed at less than 2 fiber/cc. In X8%& 1936
100% were exposed to gxmasxk greater than 5 fiber/cc and only 3% now remaing
Iz XX X9%2 in 1972 whe—ewe exposed whE Hrm mxpuxsd to greater than 5
dowmevinds
fibver/cc. What this is seeddy—shewiwg—yew is that with time the number
of people »emEmg exposed to high concentrationgsis declining. It is 3met

interesting to present it that way. ﬁq-e-pe—m—%f

*. s i1 ey
aduays in ihic tfiipeeeimyine . WolliWoi—bool—piada—and Eumng the ’Lu‘a'.n

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

about what the levels were. The government wanted production) asbestos
and Mﬂ). W
was essential it had to be .made.@vertime,\worked W®RE women were brought
in to work instead of men and long hours blackout restrictions made
"l’(““" aé..ny.ﬁé,‘q
it impossible to ogerate Venti1lation ittt it i s . YOU—RaWe
fwis
I don't know what effect that is going

hase (h Veart Fo come s
to %e on the follow up 5 llIt is difficult toc interpret the relevance of
presest day
the results which I hav'itrepo‘:ted to you to meeern condizgtions. What
o3y

we are looking at }g a kessehpoedh 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 OVoRtiirtdemdribiti-s
+o '
iowel—hewe less than 2 fiber/cec for 20 or 30 years.//Dust levels don't come

down in a day. It takes g long time to get down to less than 2 fjﬁbarﬁ/}:c
The nex* shde Gups Spi s =
end--blhat is jaet a -p-le-t—;-ai'—aﬁ the way in which the levels in the factory

UCC 010208
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wévf
have been coming down. Even people exposed after 1950 er® having substantially

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

The thing to remember is that what we are interested in is diseases withaw
medence arl
exces%Amortality. Ehat-yUur—faUtUry‘may“be—bur&é“hefe-ené~e%a;t—p:edue;ng
~hereand-thatl ds suhen--mo—Eiaii-Lilobho~phet . You fionm don‘t begln to
see any dlfference in mortality experience ,.
Wlbd of &ﬂgw u{} f{?oF’f’ oy
SRS LTV afte€&20 years but you may have to g 30, 40 or 50 years

-(-"mm oecupahom! cancel

whtir—ceoupabeRat—tanaers before %he% excess mortallty becomes apparent.
4o
This is why it is important thait jyou keep records of medical findings ,

;:% keep personnel records which are accurate with régard to g=kx date
of employment and types of employhent and if possible the type of
materials wE to which people‘:g: exposed, whi-eh—gPpe—irarardonrs—err—yiri-eh
Ba¥—be. Sonhsidered--Razardous. in the‘j;u;uu»4ﬁﬁk4&nﬂb1ﬂhiﬁﬂaintain a strict

control of your environmental monitoring and dust sampling and that—areu

beannq
record these meticulﬁously vapyime 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
timg)simply because our mpxmiikmm predecesors had nc concept of this type

of approach m to occupational medicine. Occupational medicine Im—ibire—pass

for man s was the transfer of general practice into the factory ae wift
a captml;tlon s you could treat, timeowms Werstd—ig I(l my opinion

s
e that® part of it tha-t—s a fringe benefit, weat=ie onre important to me
0 enable me to
is to establish a system of keeping recordsﬂabstract from these records
and 4o
oeabein informatiogﬂanalyze it statistically ewd obtain an idea as to how
wilh
bh!s populatlon compares with another population or the general population
can 4o a¥ Thy will Gf\& out Yous_indughy s A
:I} you somsidaal you heie—ah-ides whether am in any way iIm
im pedin lh‘pamn e §
mpedds or Iﬂp&?&%g the health of #Wiwe employed pe;éen amwd I promised
WOU'd Q‘L Rocwaje.
that I show you that improvement had taken place-aad'fﬁat doesn't show uP
4 but hold vg i<
very well, Athat's a man and those are his legs and what he hes 1s a pitchfork.

UCC 010209 A‘JO ‘ 3
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((om

—Ehere is a hole in the gm»ewwmd 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
dt's blowing
floor throwing it up in the air and letting it settle.=wd kkxowimg Xk about
+ak.g £ have
all over the place. That was talkod place in Qefactory that I wax just

xxwnxysx® talked about until 1954 and in some American factories that I
fhen

visited in 1970 I saw that esdbdse] taking placa and in some American

factories that I visited in 1976 something very similar km was still

taking place. And therefore that 1s another caveal . Youx have got

to be very careful when you read the world literature because working
when
conditions in different countries vary and wkak some gpm people aE=

gexExikirng Zx describe the horror and the disease associated with
asbesto%,and_:heia-féndénge 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 f seen conditions and Iﬁgot

slides to demonstrate the dififrences between the U.S.}somewhere like
om ¢
South Africa, __ - y Membasa, India, Britain.and;EE depends upon
Cowion e ~
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 wzm 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
%azi—uas—L99+ﬂnniS%>£ar OSHA or NIOSH to say that the Rochdale population
was always exposed to 2 fiber/cc and hence the 2 fiber/ce standard is no
a3
good because they are still getting lung cancer is a lot o{;ﬁéil there

are ladies present.///That's what happened to “’H:g job=it was totally
encloged . and mixes (e €ibve

enclosed. The drum is now in-—ihese andﬂj}.revolves and There is a
whore by o ~ Eiber o= .

bag opegfng prOCfdurg;the bagcare fed or, a conveyor belt and meegp into

e

thed m‘w‘ﬁ ' hich

the drum ,améd tips it into another bin down on the floor is oko
VS Shoud be

all enclosed and there & no dust. Thatls tho—waspmid—parsmin=liil. When

I walked into that factory in 1966 I was taken on a tour and ﬂ\eT ﬂiJC)§§2(3

ucC 010210
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M€ w d/Jb‘«'—l I W tieos _Tu__

looked aEK%he oripeeeerse | Where -Go—yod wend to start,asm I sald +34-start

at the beginning where the fiber comes in, s EEERECR Tt ovmieretn—1

bolre—moy—pomodi-aird I took my camera and that's what I found. This of
+
course is very good fiber,teet is the best fiber in the worldAit comes

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

and they have been cut off from their mines because of “sre=Britdeh sanctions.

———

iiiiiiet I war wasn't allowed to visit Rhodesia while T worked for Turner
M1 ¢ ooV
& Newall. However in ie-Rayeesbes' factories there is plenty of this stuff.

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

bucla :
these were peé%e£~up bags. Every now and then you could see holes

made
in them. Shippers used to love this stuff because it was kmaf beautiful

bedeeed. They could put a few bags in a corner here and a few bags aad
\ulfﬁ I* —

a=golned in a hole there and they could trim their shipsﬁend IEat‘s the

- .,

way it st used to arriv%Ain loose bags. The dockers had no respect

vy
for these bags:fﬁey had big hooks and the way they lifted bhzziéﬁ—ie to
plunge a hook into the baggswinging over their sholders =zhz -ehlwek¥ it over
uwed toovsouf” ba'_:‘..‘
the side to someone else.aq?‘have,é—horrible mess*and these #hirgs used
tohe L
to arrive at the factory amd the chaps in the warehouse mes did not have

- e

. . H\f\'(s o
quite as big hOOK%A?O the little holes are there and—ggﬂpauuuLJmhaull

Sea b
' _\,“' Wai A
reprevented—mbeowd You can't imagine the size ?ftjhis warehousetﬂhuge warehous
e

full ® ofcfbfiber stacked to the ceiling. It wee 18 months supply because
they knew % was coming and so they brought ax as much as they could

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

bursting, there was fiber all over the place, Rmxk that's what you

found;It was an impossible situation and it was very very bad. That's the

way F 1% made of po!\lgwpyit’ﬂe o Pnzeh\yiene
wredp-ypoum—firrd today. The bags are nowh_

Theer Gall'd J
they are pressure@=packed at the mines. 'Hyysg are all hard. shey—are like

bricks, they are palletized and very often they are covered with an N A
\S &N eﬁiwlﬂ‘p o" plbﬂ/( Afj () :\, i 1
additional plastic cover. AnffiatA@emes from Cassiar up in Canada .
uCC 010211
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Teve ate the Yor.n

“uppiee 2 minessy there is one in North British Columbia and one in Leezn
Creek. ————

ol
Territotys#* Clinton €meep and-I}‘s a nice part of the world to go to
) theveipee o
in January.//What we have, is a story that is unfolding,and_fiis isﬁfather

A
Jam old slide mm it tells you about asbestosis beginning at the beginning
of the century. The incidence declingzi 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 atteci
inSutafien wodleers t0 o lavge evbwd @b M erepaton _
Asbestodis and lung cancer oweradl increasing thls iﬁ in the U.K. while i wa

d?c‘mms o\mof\_tj *Q\';F-e iNovk efS
Mesothelial tumors haéqg recognized in association with asbestos in the

Asbefes  use incveased madkedb
late 1950's=early 1960's.and-ﬁeak—p3edue%éan—taken—e££-li£e—bhet during

oceelsvabed |
the War and s—asselerabinpg afterwards so that asbestos became a unwewa’y

wéézzgisied 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 mescothelioma 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 mosﬂy
associated with mesothelioma, emd White I was there I collected 38 27
cases of mesothelioma,aude hadn't seen any in a;;£5éy exposed after 1950.
The average lapsed interval was long. At the present time Prof. Doll IS
inbiatina a study of mesetreliome (Acidence ab T8A

Just be%ore I left we completedgoing through our personnel record cards
back to ﬂl8 and collected something like neamidy 3'0 Ofgg)mge?ple 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 feee trace
them to see what they can find with regard to mescthelioma .whether we Have we

underestimated our experience?@*—wheth04-4us:_ta—tay—and—see—uhat—:hoy
eam—fird , a@-[hat is the next study which is going to emerge from this

& .
particular g@augfszQxferé. I have taken up a lot of your time. I think

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

ADO222
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