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lavelved, end B suseset of £2200090 Guel espoovse bo sagalved belste 

sertromen, 

Tho aaslyels ef mosealtly by covel sesupatien will ecocutinlly 

©0etrs el Weso Feurece who worbed primarily I preductiva iohe 

with hooe retivess whe wosted primerily la nulstensnce snd corvice 
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the impertance of » long, contisuing expos.re period with eplacdes 

of intense duat concentration for the production of ssbestesis. 
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SUPEMOR CUURT OF TeE SIATE OF CALIFORMIA 

QITY AN COUNTY OF SAN FRANCISCO 
JUOICIAL COUNCIL COORDINATION 

PROCLEDING NO. 1702 
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CoUR NATION ThiAL n ot 
LUUKT OF THE wialt OF CALIFURNIA 

CiTY ANJ COUNTY OF SAN FRANCISCO 14 
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1708 separated these 1we types of . 

posttteas. ‘l’ohu.-c.wu*ln 
espossres { etesdy vereue w;umpwdo 

Mdl*‘lummvfl 

fl-ggow.wmwgwom 

m‘flmfll‘mflm‘oqprfllnnfilfl 
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oad luag eaneer noruluy. 2 1o boped thet » n ere precise eottmate 
d“‘hfiuhhmhhn«mfiy- 

Wubia the smalysis of amount of sebestes dust expos.re sad 

”Mhmu‘uzdmuodmnmuua.u 

“.‘ha““mfllhhnm 
m.’hhhnhc-u-flhmvflho 

lowdose §7eup of retiress for bath mes whe bagas werk wish the 
Mmuawmmmum*mm 
-.-**-.---u-munh.mmh 

onlste. Simllarly, widia o “bigh-dsse group of resirece the same 

ealoulstions ikl bo carried out. Theso detalled analyses will 
wwnmwumummdm 

with Migh doooe sequized ta o chert poried of time. A olntlar contract 
Avh“d“”“bm Here it should 

h-bflunfid*—odm 

“Qmm..“—mqum“ 

@astng Gote yunager wesking ages, "POTECTVE ORDER B DCOVERY MATCRALS 
HON. HRA A BRUWN, JR. 

COORDINATION TRIAL JUUGE 
» SUPEINOR COURT OF THE SIATE OF CALIPORMIA 

COUNTY OF SAN FRANCISCO 3. Lmintiens o ww 
PROCEEDWG 4O, 1702 

u-.un--n-—-“uuu-n—u 

Eove shauld bs pus law pesopestive, e, @ wset bo reslised that this 
@9oup o enly eno past of he population of ol mea whe wore ever 

cmgloped o Bo 06bsst0s produsto plaass of Bie particular sompaay, 
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PROTECTIVE ORDER RE D:SCOVERY MATERIALS 
MARCH 30. 1980 

HON. 1RA A. BHUwN, R 

COORNATION TRIAL JU JGE 

SUPERIOR COURT OF THE ¥IATE OF CALIFORNIA 

CITY ANU COUNTY OF SAN FRANCISCO 

JUDICIAL COUNCIL COORUINATION 

Ao e mater of Bet, Ut 16 o vory Based sample from this pepulation 
olase 1t eoasists saly of mes whe remaised employed snd lived long 

ensugh 1o retize frem the company. Furthermere, it emeludes what 

group of mea whe were employed with the asbestos company ol some 

Wme in their life bul for ene ressen oF asother did net remals employed 

leag cusegh te retire trem the company slibough they ¢id reach retire- 

ment age slsevhere (whothor employed at that time or ast). 

Alihough 12 1o true that retivess ave & surviver group ln s 

well-dofined sense, U Lo not completely reslistic to therefore assume 

that they caa previde se lafernatiss oa asbestos-induced dlssase, 

especially luag canser. Siace 1945 Jung cancer death rates ia the U.F. 

have veached & peak sfigr 65 years of age. This tegether with the leng 

u—mwm.mm canesr seems 10 Indicate 

Mn.fiu‘uhmm-@mnuhwbfln& 

slthough aot mseccsarily yloldiag o tres m-ssure of risk. 

U the population st rish for this laveetigetion (o taken oo oll 

mes who have worhed ia soboctes preducts plante (a the United ttates 

and ovessually retived from the company o whish the plaste belong 

the precet gresp of subjests 1o 8ot & readem sample frem this popu- 

hfi”ml“d.o“b—d'--m 

predugte mamnisstnying sewgR oy, The eodootes produsis pinuie la 
&Mm-,mmwuumd 

are tn marhed contrast 1o the plante of other cormrTales. TFor 

iRa28e9, M-'h“lh“n-mml.nuuh- 
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svauecr 1o 

PROTECTIVE ORDER RE DISCOVERY MATERIALS 
MARCH 30, 1983 

HON. IRA A HKUWN, JR. 

COORIINATION TRIAL JUOGE 
SUPERIOR CUURT OF THE SIATE OF CALIFORNIA | I 

CITY ANU COUNTY OF SAN FRANCISCO 

JUDICIAL COUNCIL COORDINATION 

country, eoatsis diope HilY Wi 'IE vontilation snd dust suppression 

equipmont, aad even be consirueted (a quite diverss ways. Masufac- 

turing precesces sad the iypes of aobestos used ia the plants uader 

study may alee differ remariably frem other ssbestes preducts 

mesafieturiag planie in the United States. 

Oa the other hand, results frem the presest study warram 

the aitontten of the emtire ssbestos induetry ase tadications of what 

might bo empocted on & bresder ecsle ameng all of tte retirecs. 

Unfertanstely, ia this study o large esough greup of retirecs 

from the same asbestes conpany whe sequired ne cobesies dust 

exposure during their werikiag lifstime wes not avallabls 10 carve oo 

o contrel group for comparisen purpeses. Such s cohort would be 

vory doolrebie so o sonirel bresuse ssed member would have beea 

'flunflq-m*nmhw 

sroup. 

Inotead, rocourse wuo mado to the United States wdite male 

pepulasion of the ssans 8go oi ihe 2amo olat \a Hms to 9orve 20 5 

ocmivel group. Thare le ¢ basle drawhach to uslng satlemal dass such 

a8 s My comparisen with the retirens wader otudy. The fast that the 

mes ia his avestigesion renched retivement age whils astively ot work 

with the asbesios compony lmpllse that they were ralatively bealthy ai 

the e ey lof e ecwmpany. I-“.:l-&-—hoh‘- 

Usited Statos resehing o comps rabls sge indiede muny who bave beo: 

chrenically (11 ep oo that time sod sre sudjeat 1o & bigh prodability of 
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dyiag cherily sfer resching this age. Consequently, during the firet 
t-nuod--dn—u&uhnsumuuh.quuunuu 

ut-nd-n--h-oc-uo.nnu.mamunpau-nn 

fi”d**“m-uunnnmuwru 

egla with 

As sdditions] objection 1o comparing mertality of mea whe 

wumwp—m.mmmm 

u.u.uudpnfluu-n.ou'-nuubunuuaunnru 

duu.fldn-u.umhn-uu.whuuuhndunnuNp 

h-dhn-utluc-flufiun-mn-u-nh--—mur 

d“h*mhm.fl”—hujm”.“ 
wwm.mmmto'fllna 

-..’.—mwmh“mkw 

fl-n-'dulnlnhunvu-niu-c-aulu-u-u. 

QM“.‘!'“‘“.‘U.I. white 
fl#&mmmbu‘uw 

®f all ecaployod pevosss. 
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SussEcT g 
PROTECTIVE ORDER RE D'ScoveRy MATE) MASCH 30, vy 

In 1941 the sobestos products masuleturiag company lastituted 

nmnmmhmfluou&tdm-m 

mhmltuuhhmqwmc&‘m“. Thie 

1o termed & “mermal ' retivement. The retirer=ent plan tacluded & 

provision hat these whe were 43 or slder (a 1941 could work for oa addi- 

tesal 24 mouths before sccopting thelr retirement. Bocsuse of thie and 

e socoseity of retalaing some elder mes during % orld War I there were 

nmmfiwlmhlflifimd‘"h“mn 

of age. 

The retiremaent plaa slse provided for twe types of reclrement st 

6ges 3pdar ¢5. Oms was the '¢lasbilily retiresess which sDowed o 

-&fl“*—nflh-hwhmfi- 

Bo had doveloped oa tajury ov disesse severs susugh 19 provest him from 

ecatiming (a bls job. Such & peveen was catitled to finencial besaflis 

from (he compaay 1o belp componsate for hs dicedility. 

mnmdmum“u-.mu--m 

votirement. Under this plac o worker evuld oloct b0 los vo the compnuy 

fo7 any porocesl reaces sud reccive fimsesial bensfits la peeperiion ts 

what b bad alresdy contridutod himself 1o e retirement plas. R wes alse 

800000077 15 B1s €800 10 Dave had & sulfletont mamber of years of omploy- 

moat with the company bofere being eble Lo emereloe this privilogs. 
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Duriag the course of time elace these srcsions were first 

implomented many werkere whe techalcally yuslified for & "disability 

vetirement were allowed te leave the compe 1y with aa "sarly’ retirement 

¥ & meant added flnancial benafits for then.. Hemce, the term “sarly 

retiress” ean aleo refer 1o these separating frorm the company st ages 

uader 65 with physicel and mental disedliities. 

B wae docided to Mmit the study te those individuals retiriag 

Setweea July 1, 1941 and Decomber 31, 1966 who had worked (a any of 

eloven of the company's aobestas preducts plants mmediately prier to 

retizement. This deflaition eacludes some persons whe had had work 

mhhn’hmm*.nw-uyw_m. 

clorical, or admisistration poeitions with the company st other locations. 

ARogether 1,738 such retirees were ideatified by the ssbestes 'Eg 
products company. Table | gives the distribution of these ladividua g by ses aad type of retirement. g H The velatively small su.nbor of famale retiress made it impret ;gi tieal 16 study them 50 & separate cobort. la addition, o-ha..uol.i‘;fi 
fihflmflm.mdkun.mflhigi 
was sonsidered uarcasonable. TFor theso rescens the foermale retirece 

have boen emtluded (rem the present study. 

The 1,149 males Moted as nermal retiress comprice the mata 

part of the greup chosen for the present study. Included ia this categery 

are 107 mea whe were sctually older thas 69 at retirement. The lattar 

(adividuals were almeet alwaye thess moea whe were already 65 at the 
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SUBJCT TO ; 

PROTECTIVE ORDER RE D SCOVIRY MATERIALS 
An 30, Iwis 

HON inA A Unuen R 

€. R.NATION TWIAL .U GE 

SUPERION COUAT OF THE 3ialE OF CALIFORNIA 
Cal ¢ ANJ COUNTY OF SAN FRANCISCO 

JUDICIAL COUNCIL COORDINATION 
PROCEEDING NO. 1702 

Ulstridbution of 1,738 Fersoms Retiring from an sbestos Products 
Campany between July |, 1941 and Uecamber 31, i+66 by .ex and 

Tyve of Retirement fier Haviag Worked ia ~ny of i1 of 
“ampany's ‘sbestos Preducts Plasts Lmn-ediately 

Prier te Retirement 

Eoth 20500 z:ale 

1,718 

Nesmal 1,208 
Larly 182 

survived to Age 63 106 
(ae of 12-31-66) 

Udsediliry 348 

sarvived 1o Age 63 n 
(o of 12-31-66) 
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time of the laitiation of the retirement plan and left the company under 

the provisien described abeve. 

R weo decided to sugment the mala otudy group of 1,149 subjecte 

=Lk these early and disability retivess whe reached age ¢ by Necer. 

Ser 31, 1964, There were two major reasens for this deciston. Cne 

wae the salargement, somewhat, of the viewpeint of the atudy to the 

emmisation of mertality patterns at age 6% and over for mes whe had 

w-m“wmn’h-udthunmwm-m-“ 

Muu-t.qhihnmlymhnnmnofl. 

The 192 -nnmmmmuwnuman. emall 

Mmdhm*mnnunumhmnm 

producte plants of the company bSefore reschiag age 63 and whe survived 

to tis age. . 

The second ressen for laciusion of this group was te make the 

ontire study cohort mere comparable te the U.X, white wale pepulaiica 

Mhnnmu-mflm le genorel, & (s 10 be oxpocted 

Mmmu*“nnm.unqn than the nattonsl 

mumuhmmm.‘ohmm-u--‘q 

““*hwla-mfltht“ Mowever, 

many of the early sad all of the Meability retirecs whe survive te age 

‘!n.m.uupt.nln“h”mmo 

of the sermal retiress reenitiag (a & cobort which io more co . ypareble 

(W%“h"mdmmon. 
HON. IRA A. BRUWN, JR. 

SUPEION COURT OF TG 31T O EALFORA Jug 27846 
CIYY %0 COUNTY OF SAN FRANCISCO 

JUDICIAL CUUNCIL COORDINATION 
¢ PROCELOING NO. 1702 
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i e 

Esnctly 1,300 irale retiress comprise the flml study greup. 

Ahelr mortality vas ezamined hreugh Decerrber 31, 1967 - the 

elocing date of the study. This enshled sach retires to be followed 

for ot least ene year. 

Of the eleven plants i which the retiress worked the largest 

are ia the Noertheasters and Nerth Contral soctions of the i'.S. with 

other smaller plants located in the Seuth and Far West. Cae small 

plast (o la the Previace of Ostarte, Casads frem which 11 men 

qualified to enter the study. Mast of theee plants were sagaged la 

the preduction of seversl typee of asbestos products st the sams time. 
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puttios, ssbestes wall beard, aad traasite pipe. Oue small plamt ; 
and cortala depe rtmonts of some of the larger plants masubetured 

aophalt reefing materials, seme of which comtslned 2o ssbostes. The 

oubjects of Whis study. thea, represent the full spectrum of sobestes 

@uot emposures and are, indeed. & heteregenseus sample with respect 

10 this charactoriotis. 

Information ou ssch retizes nseded 1o carry out the present 

study was previded by the sebestos preducis masuhcturing company. 

Trenseription of basic data from company employment sad medical 

recorde onte & survey form (000 Figure |, Appendiz A) eepecially 
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dooignad for the purpose was dons by stalf employees of the con:pany 

ot the varieus plants. The majer ltems ameng the dats on sach retiree 

inchuded Mrth date and birthplace, rece.type of reilrement, presence 

ot abeense of poeumeconiesie st fivet employment with the compasy 

ond ot retizement, vital swtue 8o of Jamuary 1, 1968, and a complote 

weork hatory from tire of first employment with the commpany ustil 

vetiromeont. 

Fer theso retivess whe died o or before Decomber 3N, 197 

uund.o‘n&cm“uowm»\uh-»«pn- 

-.d.-mhh-bkh.o‘“l.h'h«. From theee death 
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the job, and the type of asbestes contained (a the products that were 

masufaetured by that depertment. 

Is arriviag ot the estimated expesure rating for sach job, the 

company woed its currest Eavireamental Hyglene turvey resulte as 

the baols for considering paet expocures. These survey reperts 

were taltlated around 1995, aad for the peried of time preceding, 

carller conditions were dlocussed with loag service employees. 

Changes ta souditions were related 1o precess chaages, machine 

fa.. stiens, veatilation comtreol sxpenditures, and a judgment 

determaisation was ma to. Frem these judgments s Fetential Expo- 

sure Schoduls wae doveloped for the job classifNcations withia sach 

departmont. These schedules were draws up separately for sack 

of the ssboetes product plante ecovered ia this study. 

The fermat of such sa saposure schoduls Lo sssentially o 

cress-claceification botvosn the verious jobs withis the ssbestes 

preducts plants sad caloadnr year with respoct to an sotinuted dust 

eapooure ratiag. R wue docided 1o uso Ave broad calogorioe to 

deveride the sverage dust cousemtration (a the immodiate viclatty 

of any cue job. The deflatticns of theoe five clasces ia torms of the 

averege duet partisle count la milllons of particlos por cubie foot 

(mppef) arer 

sussEcT 10 uml.- ‘l-..uun!u'n 
S WERY MAL LEVEL R oppel 

PwTETE mm:t:?flm . LEVEL I ¢ 10- 30 mppel 
HON 1hA A Bnuwn. R LEVEL IV 30-30 mppe! 

COORUINATION THIAL JV 0L LEVEL ¥ over %0 mppe! 
SUPLRIOR COUAT OF THE SIATE OF CALIFORNIA 
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The upper i 1t used to define LEVF] [ ls the same ae the 

Threebeld Limit Value (TLV) for asbastes dust sstablished by the 

American Conference of Goveramental Industrial Hyyslentste followiag 

& 1737 otudy of asbestos tentile werkere in & slngle plant by the United 

Swates Public Fealth torvice. e This TLV has been hased on resvite 
taken from an ssvireamest which was virtually 100 per cont asbestos 

duet. Strictly speaking, this (s sot directly applicadle to envirenment 1 

which may be composed of much loss than 100 pur cont asbastes dust 3 ;§; 

80 was the surreusdings ta which most of the retiress under study 3‘55!5 
egs® K 

A hypothetical azample of & Potentisl Expesure Schedule is gi‘ifgf 
(llustrated in Figure | for sas departmaent of one asbestes preducts §§§,. ik 

memfacturing plant. E §§é 
Although coutatuing fNctitious data, Figure | listratss some H 

typical pattoras ouch 8o & gonoral trend ia mest jobe for the tntemsity 

of dust exposure 1o decresse over time. Semstimes s decrense might 

Be rather gradual oo in JOB A while othor jobe may eshibit & sharp 

decrease a0 1a JOB D, Alse 4t happens that come jobe may aet yet 

have resched the lowest lovel of cxpesure as ia JOBS B and C. 

Assther characteriotic of the -orking savireament of the 

subjects wader study wae the distinction between ‘steady and “ister- 

mitont”’ dust sxposures. All retiress whe wore primarily engaged 

ia jobe which wore directly related to the production of the various 

Sobestes products were considered to have had & “steady duet 
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susskcT To 
BROTECTIVE ORDER RE DISCOVERY MATERIALS 

MARCH 30, 1983 

CITY ANO COUNIY OF Sam Rancacy 

MROTDeS. =0 1ng 

TIME PERIC TM 

Job Prior to 1940- 17971 After 
1940 19%0 1960 1960 

s LEVEL 'u LEvVEL nn LEveg 3 LEVEL 

B LEVEL N LEVEL 11 IFYEL D LEVEL 1 

138¢ 
e LFVFRL I L2 i S H . LEVEI Il LEVFL 11 

D LEVEL v LEVEL Iv LEVEL N LEVEL | 

Figure 1. Exposure Levels to Alrborne Dust “ontaining Various Amounts of Asbestos by Job and Time Period in One Department of One Asbestos Products Plant (Fletitious) 

JNS 27851 

H. M. Jackson on Dr. Enterline's Study, "Mortality Patterns of a Group of Retired Asbestos Workers" (1971), Repor…
ACL Doc 11427 · Page 30 of 145

Published by AsbestosClaims.Law

asbestosclaims.law/library/11427/30

https://asbestosclaims.law/library/11427/30


exposure. On the other hand, retirees who worked chiefly (n jobs 

which were not !i-zctly related to the daily prodiction operation were 

sssigned to an ' intermittent” category of asbestns dust exposurs. 

This latter group of men conelsts chiafly of maintenance workers 

such as electricians, millwrights, machinists, etc. and service 

personnel such as shipping and receiving lahorers, truck drivers, etc. 

Retirees who ha: worked primarily in office and supervisory posi- 

tione at the various plants were all considered to have "intermittent 

exposures to asbestos dust of a Level I intensitv. 

There were three types of asbestos used in the manufacturing 

processes at the eleven plants in this study. By far, the most exten- 

sively used was chrysotile which was, in fact, an ingredient of 

every asbestos product made by this company except for certain 

industrial insulation products manufactured prior to 1964, It 

constituted between $ per cest and virtually 106 per cent of the 

finished products. 

Amosite ssbestos was used mataly ta the tadustrial insulations 

division of the company where it constituted from § to 40 per cent 

of the fialshed products. 

Fiaally, crocidelite or blue asbestes was used primarily 

ia transite pipe products where it constituted 3 por cont of the 

fisiehed iteme. There was also small ameusts of crecidelite 

sebestos used in the packings:duphrimonts of two plasnts. 
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Moot industrial lns.latien preducts contained both amesite 

and ehrysotile sobestos \n comblaation with cristobalite silics. s g 

Together these twe types of asbestos constit ted bets een 10 sad E-’ ; 8 

14 por cont of mest lasulation sredicts. E 4 E g § s Transite pipe prod.cte contained both creocidelite asbestos g g g i; ;! E g g 
aad ehryootile aobestos in comblastion with arts ollica. “he ] ;Eigs' total aobeotes content of this prodict Hue wae 17 por cont. un-ii =§, S R of the ether asbestos b.ilding products coatsined betwven 1€ and 'gg 
40 por cont chrysotile asbesties together v ith quarts silica. § 

/ shestes friction raterials contained malaly chrysotile ssbes- 

tos mized with rubber and asserisd resins. The ssbestos comtent 

of these preducts ranged frem 36 te * % po- cont. 

Seme of the sobestoe plaats (a the study masufactired packings. 

taxtile, paper, snd pipe covering products »hich coatained st loast 

.'O por cent chrysotile asbestes. 

B. Prelirisary Emamisstiea of Data 

Befere becoming invelved la detsiled analyses of the mort .Mty 

Paiterns of the retiress, i ls informative 1o emarrine the composition 

of his group with respect to cortaia portisent variables. 

Table 2 gtves the dlatribution of the retiress by type ond yoer 

of retirement. Nermal retirements among sebostos serbers resched 

& bigh of 271 during the poried 1993.97, The rather low aumber of 

normal retirees (a the meet recent time interval to partly d .o te the 
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by the eymbel 263 . [he preponderance of thease retirees in the i 
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in
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p an la 1941, Ae n.entioned above men who were slready 6% years of 

age or older Ia 1941 wore allowed to contin @ working for . p to twe 

additions] yeare from that time. 

Moot of the sarly snd dleability retirees »he survived to age 6¢ 

retired during the 1935.62 peried. Ose resson for the seer ingly lo. 

mmber of these ladividuale in the lae* time period (e that althe.gh 

there mey heve been many more sarly and disability retivees diring 

that paried, ealy & emall proportion had resched their 6%th birthday 

before the closing of the study oa Decomber 31, 1967. 

On the average, the sarly snd dlsability retirece incl.ded in 

this study were abeut 3 years youager than the sermal retiress at 

separstion frem the company whereas he n.aea retiring st sges older 

than 63 were about ¢ years elder thaa the nermal retiress. Hovever, 

for the entize otudy group the sverage age ot retirement nas 6% years. 

Table 3 givees the diotributic of the retirese by type of retive- 

mont and vital statue ot the close of oheervation. Cverall, elightly 

more thes half of the subjects had died on or bafore Decomber 31, 1967, 
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However, the properrtion of decessed varied by type of vetirement. -~ 

Hetle lose than haif of o1l nermal retirees hod dlad “uring the follow .. p 

peried. Uanderstandably, mest of the retivees “ho vere older than 6¢ 

at the time they loft the company expired before the rlosing Aste since 

slmeet all ¢’ them entere at the very beglaning af the nbservatinn 

poried (Table 2). The lowest preperties of retirecs ~ho wore decense ! 

o0 of Jammary 1, 1967 eccurred smeng the eerly snd clesbility rerivecs 

wi > survived 1o age §5. 4ppremimately 40 per cent of these individuale 

bad osplved. 

There werve 1,28 retirecs = ith complete work Motorias. hese 

are shews (a Teble ¢ by age at firet employment wit) the asbestos 

company and yeor of first employment with the asbestos company. 

The dlstridbution of the 1,271 retireas by age at firet amployment 

1o eymmetr ¢ sbout the age group 3%5.44 years with mean age ot firet 

employment sbout 40 yeare. [t can be sees that o0 tire went on the 

distribution of the retivecs by age ot firet empleyment shifted from the 

youager ages to increscingly older ages. lu fast, from the tin:e peried 

prior to 1920 to the meet recont time paried (1940.19) he average age 

ot firet emvployment lacreased by approximately 20 yoor-. 

This phonomenss io sssily oxplained (f eme boops ia mind that 

oll of theoe ladividuals oventually did retire from the company sfer 

first bolag employed there. Aaysee ontoring o ployment prier te 1920 

sad qualifying for retirement sometime aftar 1940 would in moot coses 

have bad nm..::‘&a MANGed. Mea Niret emplaved 
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histories by . ssl cccupation with the 3sbestes company prier te 

% retirement and age at first employTMent « ith the ssbestes company. / 

Nitle over two-thirde of the retiress vare categorized ae prinarlly 

haviag worked la jobe which were 4irectly related to the dally prodiction 
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Retiress whe were primarily lavelved (n prod .ction jobe were, 
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st fizet empleyrect with the aobestios company. These nen whe had 

worhed (n office and supervisery pesitions were, on the aversge, the 

youagest greup with respect to age at firet eniployment - belag 3 yeare 

younger than these fron pred ction jobe. These dilferences appear to 

be slight sepecially botv eon retirecs from: production jobe snd these 

from malstesance and service positions. 

T e vather large number of mea frex Nalstensnce and service 

Jobe enabled this group to be studied apart from other asbesior plamt 

werkere. 

In Table ¢ it was seon that the average age at firet empl ‘yment 

for the retiree populstion wee appreximately 40 yeare. 1 Ut (s sosumed 

that these subjects were oligible to bagia their workiag lifetime between 

ages 19 and 20 then mony of the men wader study had bees enployed 

ia diveree :eupations for 20 1o 23 years before they begen work sith 

the presest ssbestes company. Potountially hesardous exposures may 

have securred (a some of these ‘previeus jobe which could have an 

olfect on the mertslity patterns ebeorved la this mady. 

Ia an sttempt to (dentily some of these prier bealth baserds 

the asbestes company was sshed to provide laformation ea say kind of 

Gust oxposure retirees might have had before belag employed there. 

ARRough doflaite snswers to this quastion were net slvnaye avellable & 

wao found that 120 retirees hod werked ia coal mines, 2¢ had worked 

n jobe lnvelying peneible silica dust expecure, and 7 had previeus 
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asbestes dust exposure. W ith o 1itle lees than bal of the subjects 
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wlfl-l.*flb"-lnfl“hmdnnflm 
of Level L Nease, & weight of 3 wee 

u;flbfiw!m The midnoist 
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u.'n.luuhmfin-- 
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The midpotat of Level IV 

simes the midpeist of Lovel 

= Lovel IV Io 16, The opos-ende: 
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slace ealy & very emall proportion of the jobs held by the retirecs 

under study qualified for an expesure reting of 30 mppel or grester. 

Underlying this whole scheme of acsigning sumericsl weights 

to the varieus asbestos dust sxpesure sategories io the sssuerption 

that, oa the average, the dust coust lovel for tll jobe in & given 

exposure category (e close 1o the midpeist of that categery. Fer 

emample, ia giving & welght of 8 to an exposure between 10 and 30 

mppef bocause the m.idpoint 20 mppef s oight times 4.5 mppel 

(the roldpetat of Lavel 1) it (s assumed that dust counts for all Jo*v 

in thie renge aversge areund 20 mppel. 

Ia & given tea-year sge isterval & retiree could have worked 

n one or more departmaents of a plant (o.g. rigid shisgles, frictien 

materiale, traneite pipe, ote. ). For cach of these departments an 

m amposure score was salculated by determialag the loagth 

of time (reuaded to the nesrest year) during which he worhed ot sach 

of he five lovels of asbestes dvel exposure. Lat these times be de- 

-nlbvor t‘. l,. ety ulhn' be he time spent ia & soa expoced 

Job. If he sumarical weights 1, 3, £, 16, 29 for the five axposure 

lavels be desigmmied by g Vg Vg Ve ¥y ond w_o0 be the woight 

for & nos expeced job Ihe usadjusted exposure score for the l. 
departmont (s ssleulated ae: 

1§o "y 
4 comprebessive gaadiusted deere for & given tea-year age 

RE D SCOVERY MATERIALS 
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which do aat, SMR'e provide & perfectly valid scheme for deing this. 

Hewever, in as analysis of severs) vetiree subgroupe Wt rey happen 
that twe or mere show excesses \a mertality [rein & specific caves. 

In this case it voul: b desirable 1o renk tha axcoss sungro pe v k- 

out drawiag suy wrong couclusions. This (s possiole U the subgro ps 

\nvelved éo aat dilfer greatly with respect to variables (e, §. sye) otrer 

thas the eas uader study. 

Virtually sll the retirees ester the folios -.p pariod at age o 

o0 the initial age structures of any twe retires categories are similar. 

nnb.n..cbudn-u-‘y. b-nnn.ohq.dub---p 

avellsble o various retires catagorios nay differ sccerding to the 

retirement year Statributions of thelr wambers. For emampla, \ all 
members of retives category A mlnlml’u.-lhw-nu 
.Imdmwylr‘n‘w."“mlh!. 
he men (8 A weuld have st least 10 mere years of follow-up svellable 
o them thas the mes ia B. Thie would mean that the A retiress could sge 
..-n.uuunuma-m-ppm-um.mlmtmc 

eould saly age frem 43 to 0. D‘flquupnd.flnutm 
the retizese i categery A nnw-mmuddmn-nnmu- 

wheee incidence lacreases with age such 80 the clase of cardlo-wasc Adare 
reusl disesces as woll 8o mow‘#. long latent periede, o.8. lung cancer. 

Soenon coumt o .0t 
oy an e..,,,,,";'"-'l Pry— 
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retirees whe had weirhed primarily la preu.cticn jobs since » knowledge 

of the specific dopartm.ant in which the man worked day te day was 

noeded. Such & ecore wae intended to quastify an individusl's pure 

ssbestos dust exposure as ¢ 'pesed to his asbesios-comtaining-dust 

expesure. This kind o! an ssalysie weuld, hopefully, dlatinguled 

between twe equal dust coses ss dafines by ihe umadjusted score but 

which v ere related to yuite Cifferent percentages of pure ssbestes. 

The adjusted exposure score ls & . odification of the unad- 

Justed score. Kere, lnformation oa the percentage of sebesto. '3 

the final product .rasulactured iu esch department of sach pla ¢t lo 

takea (a0 sceoust. The caleulation of am adjusted score sssunas that 

the peresatage of ashestos ia the Maal product is directly related to 

ihe porcentage 3f ssbestos i the wetal sirdorse dust withia s department. 

In other » srds, Uf the product mamfactured in 2 particular department 

contains 90 per cont asbestes the sirberse dust ia all parts of this 

department ls 30sun.ec to coatala & relatively high percestage of pure 

sobestee dust. Timilarly, is the preduct cwsulactured ia snether de- 

partment contalas ealy 10 par cont »abestes the total airboras daet ia 

sll parts of this deparin.ent is sssun.ed io coataln « relatively low 

porcemtage of pure asbestes duet. 

Although the actzal percentage of pure asbes oe la the lowl 

sizberse dust ia a department mest likely varies with the ditfsrent 

operations (a that dmm-.mrlgg luoomo‘ bere dhut all jobe withia 

the seme deps risRiatiivé %fi_figmw‘fl‘fi..‘m of pure sebestes 
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dust, vis. Bat of the product masulasturdionianse ndlAIIeR Pt wae made 
in 

{a thie otudy to dlatiaguish among e vericis phases of the productien 

operatiea within sach department, o.§. rav r.aterisl preparation, actusl 

wasufseturing, sad finlrhing ond. I1a all likelikood, the concentration 
of pure asbestos lust was grestest ia the vicinlty of the raw nateriale 

preparation section ani least (a the Aalehing ead section of ¢ department. 
Nevert) slass, it was folt that the computation of such an adjusted score 

would be & step In the right direction. 

1f \a & given ten-yeur 8ge (atervai an Individual renaiec” ia one 

department, bls » Husted score (-") s gotten by multiplyiag bo vand- 

Justed scove for ibat interval by the percentage (p) of ssbestos in the 

product masulactured ere, oo 

0 4 

However, Ylna pninln tes-yoar age laterval ¢ persoa worked ia 

twe or mere ¢\ffarest cepariments, that part of the anadjusted score 

Fl) ealeulated for sact of these departments \e firet « ultiplied by the 

appropriste peresanage ("lx these adjusted sub-scores are thes sdded 

together to ylald the adjusted exposure score (:A, for that age peried, 

e 

L lgl LY 
where 8 (s the sumber of different depe rimente ta ol.leh the individual 

worked during that ten-yeer age intorvel 
The sdjusted rcores for esch toa-year age paried are sunimed 

te sbtatln the tetsl adjusted expesure score for sach retires. 
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used ia the setimate of dese the situstion is changed once more with B's 

asbestes amposnre sew J times a8 grest ae thet for /. 

In & otudy which used caly loagth of expesure as sn estimates of 

dose, worker A would mest likely be secigned to s bigher dese satege 

then werher B. Usnder the dafiaition of dose (a terme of loagth and 

\stensity of emposure werker / snd werber B would prebably betd be 

seeigned te the same categery of dece. hmmupnw 
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lower doce sategery thea werher B. 

Werkiag savireamests which sre homegenseus with recpect to 

..manh.-MMndu 

ssbostec temtile plasts do st require the use of adjusted exposure scores 

o estimate dose. If it could aloe bo eotablished that all werkere were 

m-fi--mdwmh-“dofiu 

uasdjusted scove. Loagid of swployment la the plast would probebly 

suffice -2 as cotimate of dose. Mowever, with the mmbiplicity of 

Mmuwm-muwuu 

presest stedy weve sudjected the noed for more eomples esilmates of 

dose ape requized. Theoe may otill be imperfect ia developlag doce 

mmumwnwum—n 

The iaittal woe of the sandjusted caposure scores weo ia focill- 
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tavelved prier 1o retirement. The sategories of asbestos products choses 

for thie otudy together with thelr dlatinguishiag charactariotics are gives 

ia Teble 8. 

Whesever » retires bad werked (a twe or mere deperiments 

echarsctorised by differest types of asbestos products, the usadjusted 

exposure seore sequired (a cach of these eavireaments was computed 

and the man was sssigned te that eategery ia which he had compllad the 

bigheot unadjusted score. la the case of ties, the loagth of tima spent 

i cach @ivisien wae used 20 the decidiag lactor. 

Seme retiress bad werhed primarlly ia deps rin.eate which 

produced asphalt reefiag materisls. 1a these sections there was vir- 

“-uummwmmmmmu 

have boon omitted frem the mere detatled asalyses. A fow of the mes 

hmmlfiuwmdnhmmhfiu 

”mm&mnonnmn.«,wm&un” 

1n the reofing sections. The chief axposures s asphalt resfiag depart- 

mmeats ave Guste of tale, mics, sod sllics ia varylng smesats ss well ae 

scphalt fumes. Ne exposure scores were caleulated for this grouwp of 

retiress. 

I evaluating the meriality patteras of the retiress, the princi- 

mmfluuuwmwun» 

The SMR (o the retie of sbsarved (O) to empected (K) deathe 
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popaleticn la esch of these age-celendar year catogories wuo frem 
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of doaths 1o sssumed 10 be & Polssen variable. Baced o these tables, 

SMR's sigaificontly diffarent trem 100 ot the § per cont lovel have boen 

00 dovignated (a the text tables. 

I the precest study group all of whose man.bers sater obser- 

vetlon areund age 69 gota] mortalisy retes are relatively high, ta 

particular theee ot sges 73 sad over. While e : elssea spprosimaticn 
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significass resull than would scour Uf the exact procedure was r‘fii 
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The SMR hes cortain dloriact qualitios which nake it & w < 

o84 (llustrative messure of mermlity. h-fl.l.--l’nm. ; 
mmd.muwmmmuuw 5 
Questica is Lmplicitly s shed: Have the caces axpericaced the same é 
—o.h,phnu.-n-nl'mpmhu-pmi ia 

-flnhfl-ll.“bhn&nmw- 

umuu»«mum*nmmnumm 

oll esuses snd/er sortain specific covses. The SMR will resdily 
m-mmmucm--.mnmnmm 

sheve. 

l“mmnwnldmlwdumnnw 

otudied simultansesaly sad comparicea of sach of these greupe wilh the 

JMT 27880 

H. M. Jackson on Dr. Enterline's Study, "Mortality Patterns of a Group of Retired Asbestos Workers" (1971), Repor…
ACL Doc 11427 · Page 59 of 145

Published by AsbestosClaims.Law

asbestosclaims.law/library/11427/59

https://asbestosclaims.law/library/11427/59


same eeatrel group can be dene uelag SMR's. The resulting SMR's 

will then show which of the severs] groups of cases sxperienced 

oligaifisant departures from the sontrel group vis & vie oversll mer- 

tlity or cauce-specific mortality. Kowaver, this latter situation con 

Pose & mothedologieal prodlom. X, i additien to simply dlotingulehiag 

theoe groups of coses which esperienced 2 excoss or doficit (s meos- 

tality, 2 (s (ntended to procicely rask the seversl groupe of cases by 

the magaitude of their *MR's, the effort :an be questionable. Fer 

esample, Uf three groupe of cases show *MR's for » particular discase 

of 120, 180, and 340 whea compared to & suitable contrel group the 

vatios 100/120 and 360/100 taken ot Mace valua lnply that the risk of 

dytag frem this dicssse for the socond group of caves 1o 1| timee 

$hat of the Aizet while the risk for the third group of cases o 2 times 

that of the secend. However, 2o Slicock polats out these lnforences 

eaa be misleadiag slace, for emmple, the sge dlotridbutions of the | 

mmum.n-wuunum“ For 
‘md-‘-mn&.ummm.um 
e woe of & retie (or raties) of adjusted mertality rates as & valid 

somgaretive messure. These retes can be adjusted for whatever 

veriablos the lavestigater deeme pertinent such ae age, Toce, dex, otc. 

In the precest study it will be necessary i aaslyse the mertaliy 

eaperiense of coversl retires sudgroupe stxwlianosnstly: la fact, thie 

will frequently bo the ¢see. Ou the 'ous hand, U 1o necessary o find ose 
PROTECTIVE ORDER RE D SuuV.RY MAIERIALS ; 

mmmmm specific counes and thoee 

COCR.ANATION THIAL 4).0L 
SUPERIOR COURT OF THE wIATE OF CALIFORMIA 
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AUOICIAL COUNGIL COORDINATION 

BROCEEDING NO. 1702 

H. M. Jackson on Dr. Enterline's Study, "Mortality Patterns of a Group of Retired Asbestos Workers" (1971), Repor…
ACL Doc 11427 · Page 60 of 145

Published by AsbestosClaims.Law

asbestosclaims.law/library/11427/60

https://asbestosclaims.law/library/11427/60


Intervel 12 then ebisinae by summir- iy cerartmerial ccoras e % v 9 s ¢ PROTECTIVE ORDER RE 0 Scover 
bragme. <o Aty e b . odo ot s i ) 

HON KA A Bwuwn sn 
2yCOUR_INATION ThiaL 4y 

fre i pu RN R TSR, S %4 auremda counr or TMC 2iaTE OF " 
< 

CITY AND COUNTY OF gy A 

anc ~ &, » il JUDICIAL Councy COORDINA 1 520 %y PROCLLDING NO. 1702 
Sucl: ecores vere ezleuluted wops Tately for ench of the five 10. ycar 

&3¢ intervals ane thes thoes wers summed to yleld a totz] wnadjusted expo- 
uTe seere vwhich reflacrag the amour: of ssbestos dust exposure a nen 
Sccumuloted Gurlnn Lia esiire erapleyiment with the asbestos cor pasy, 

e eXpusure score wus B83igucs to those retirees who worsel Frie 
marily in olfice ietus iboze sebjec.: wersall a sarmed to have an 
intermittens ducy cipriure efzt res: a Levell intensity for tic entire 
leagth of time thay mers employed with the AsLestos compaany. 

Taie teslaigue o E3apmtlag er oury tcores Lo an aue 210 r.eae 
Sure beln leagia of SHPOLLTY wrv bty of CAPORUTY Mlavilincoua. 
Shpeiede da e tiil Al in 

B2ve peer e teend pe yee ttiapes ogra at 3o 
*a8 worked for only thrna yorre tn s Laye? TT evdrenment waed 2l=n Ssem pecu. 

rolated mm onadinesed measn af 26 (Y= F), Thie Apenmemticn —ay or 
TOIY 0t be eaalatia 1y etadvnine tha el Honehin hetwenn rebeetas dage 
ead Meavop, 

I 99 pltames 1 Aietag refine e anttematn of dove an adieated 
evnoeire 2eare var alen erlenlotes, THa vaa Aen0 enly fre thage 
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With respect to desth frem lung concer, it (o knows that for 

the ported 1943-1963 mertality rates ameng « .5, white males for 

s eause have reschod & poak botwoon sges 69 sad 74 and show 

o gradual docresce after age 7¢. 13 However, every member 
of the otady greup hae already survived te age 6% snd this might 

lflyhfi”imnhhqmlmhlfiyhmufly‘-fl-u 

oge poried. 1If thie (o oo, thea it weuld be misleading te uee SMR's in 

compariag tve retires categerioe, oae of which was followed between 

ages 65 and 74 whils the other wae lollowed botween ages 43 and P4, 

hfihmvmm.‘a.umh'bq-mnmu 

(acressing with age while the corresponding rates for ' .S, white 

males would be decressing, thus preducing as encess in sbeerved 

over axpocted doaths which would net be comparabis to the resulbs 

for the firet retiree category. 

y Wheasver twe or mere retiree categerios sre compared 
s 1he suslyses to follow the wedian year of retirement for sach oo 

o shown. This cos serve oo o guide ln interprotiag the recults. 

Widely diffaring modlase would Lavply thet the retirement rear strectures 

of the catagories being compared ¢iffar gGreaily snd henes the SR ‘s 

"ot be interpreted with seme caution. la meet cases modian years 

of rotiromont ave ast wweb difiorent sad he SMR's con bo judged 

e susucT ro Seosrdiagly. PROTECTIVE ORDER RE O SCOVERY MATERIALS MASLH 30, 1y 
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PROIECIVE ORDER X B SCeiRY RAlGRoN S 
—“n . e 

HUN A A e, 
Coom manion Ll W T Y 

BUPL UM LUURT OF 1mg 3iare OF CALIPUANIA 
CITY ANJ COUNTY OF san FRANGISCO V. RESLLTS JUBICIAL COUNCIL COORDINATIQN 

BROCEEDING NQ. 1202 

4. Geseral Mortality Pattern of Fetiress 

Escluded from all of the following mortality sn.iyses are six 

sermal retirees huowa to bave eleu Defore tne ciosiag cate of the study 

Sut for whem the cause of cesth was not cvailadie. i wo of tnese ren 

diad outslde the U... and & w.o net ieasible to 0otsin copres of their 

death cortificates. o+ lthough the otner four . eaihe Couaired witiln the 

Lele, the particuler ssate \a which the dests ok plice was oot ssown. 

Pertisent dats from the werk bistories of ticse n.en 1s conteined in 

Teble &, Appondin ». 

Table I, Appendiz B, gives wotal deaths ana persca-years die- 

(ributed by age and caloadar peried for the recawaiag |, 4¥4 retirecs. 

In Tenle & of Appendiz B the same infornstion (o presented oy age anc 

yoar of retirement. A List of all deaths occurring anioag the retiress 

by dotsiled canse is given ia isble 3, / ppeadia L. 

Table 9 shows the collective mortalily exparieace ol the 1,494 

¥ Tetiress by cause snd age. Duriag the age laserval 05-09 (which would 

correspond o e peried shertly after retiremeat) the retiress experi- 

onced deficits ia mernmlity from all other camcor , coredral vascular 

lesiens, corcanry heart discase, and sll sther causes . This (s not 

surpriciag ia view of he fact that these men haa bees actively empleyed 

Just prier 10 this time peried. However, these deficiis were olifeet by 

0 JMZ 27884 
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& Plours (162 - 163) 20 %0 209.99 13 6121090 1y 3 W60 46 10.5 249.2¢ 
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rather large eacer oo In desths from lung cancer od disesse of the 

) vespiratery systerr.. The emeess (23-10.1) a deaths from this laster 
@1oeace catogory wae catizely due te the 12 denths from pasumecenio- 

ols and pulmomary fbrests. This large encess . deathe, 20 seos 

sfter retirement, can be understesd mere readily if it ls koot is rind 

that the men who uled of these causes had to alresdy have had pRe.n 2. 

conilosls or pulmenary Mbreeis st retirement. 

Ao the retirees aged they gradually lost some of thetr (aitial 

advantages sad lece instanceos of & doficit in woruality eccur. For 

emmple, thelr mortality frem all heart disesse reached a 20 por cont 

5cess at ages ever 79 after & slight deficit botweon ages 6% and 69. 

Deathe trom all cancer alee incressed among the retiress due mainly 

te & sharp rise ia lung cancer mertality after age 79. 

In contrast to these instances of tacrsasing mortality frer sev- 

ndu-mlnq&.vfltmcvflmumm"hfluuud 

the recpiratery eystem. Desthe from thase diseases docrenced with 

mm..fl-umflu‘mr-\.nhuamunvu- 

above that of L. 5. white males. 

Oversll, the retirecs sxperisaced sigeificant encoss meruality 

from cancer of the digestive eystem, eancer of the hng. and dlecnces 

of the recpiratery eystom. With respect te this latter category of 

$locases, the sheerved easese (92-31. 3) was estirely 4ue to deothe fron 

' PROTERE GRoc . SRl RGA TM" 
ROy T st IME 27886 
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( At this point it (o Important te peint sut that of the 7 retiress 

(a Table 6 whe wore reported o0 haviag paoumecoaiosts at first 

omploymaent with the ssbestes company, four died of pesumoceniostis 

or pulmenary fibrecis and three dlod of lusg cancer. It o possible 

that cecupational enposures not accounted for in the precest study 

might have been the uaderiylag rescens for these deaths. Ca the 

othor hand, expecure 1o sobestos dust as defined in thie report could 

have boon the necessary complicating Mactor which resulted ia these 

deathe. At amy rete, it would be incorrect to attribute these seven 

deathe a0 solaly due 1o occupational sxposures at the presest “..“.E 

coempany. 
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B. Mertality ia Terme of Ususl Occupation 
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There wore alnstess retirecs for whom no work hstory was 

available oo thet these men could net be clacoified by voval occups- 

ton. For cus of them the cance of death was ot knows and he hae 

slready boen olimimated from sll analyses. The remaialag 1? retirecs 

are encluded both from the study of mertality in terms of voual occu- 

potion sad the sot of subsoquent smalyses. All of these lndividuale had 

dlod before the cloviag date of the study. Detalls on thelr causes of 

doath and other porsenal detn are lncluded la Table 3, Appendix A, 

‘There remats 1,276 retivecs for whom an analysis by veual 

occupation (s poseible. Of this samber 797 worked primarily ta 

JMR 27887 
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FRVICLITE UNULA KE D SCOV:RY MATERIALS 
wan 30, w3 

HUN A A U ", 
€ N oNaAlN TRIAL JUuGE BUPLarun CuuT OF T, FORMIA 

.. WE SIATE OF Cilv ANJ COUNTY OF gan o FRANCISCO 
production jobe, 341 in mm-o-u.mfi"fimm and 

miscellanseus positions. Table 10 showe the meortality experience of 

oach of these eccupational groupe for semewhat breader cause of death 

categorios than (n the previeus wble. The medias year of retiren.eat 

for retirecs ia cach of these greupe indicates that producties and 

maistesaace-service retiress ave quite comparable i tarme of mor- 

-y, 

Beth production sad maintenaace-service retirees exhibitea 

encess mertality frem oll causes which nas about 1) por cont sbove the 

U.S. emperieace. On the sther hand, office retirees experionced 

appreaimately the same eversll mertality pattera ae U.S. white nales. 

The meet striking fearure of this analysie (s the sharp contrast botweon 

production retirecs aad maimtesance-service refireee with respect to 

umh-uqiuno-.umm.;m respiratery systom. % Mle 
both greupe aspericaced significastly high risks frem luag concer, he 

riok for malatensnce- service retiress wao much groster thaa that for 

produciion retiress. 

The reverece wes trve for disenses of the respiratery oyetem 

where preduciien retireee oxperienced o tvo-fold eacoos ta deaths 

frem Mooo ssuses while maintenance-service retireee onjoyed o olight 

dofici. Agaila the emcees (a desthe from recpiratory dlscasee for 

preduction retiress was entirely due to dosths (rem pasumecenioste 

asd pulmensry fibreeis. A comparises of the results for this disease 

estegory ia Table 9 with these for the same categery ia Table 10 for 

JME 27888 
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(boerved aad Lupecied woathe Ihrough Uscomber 31, 1967, by _suse snd Usual Occupstion, sbuwiag ' 

tavle 10 

Stendardised Meortality Hattes (22ii'e) lor 1,276 saloe B he »orked ia || Acbosine Fredects Plasts 
And Retizsed During 1941 - 1964 (Lucludiag 18 with Ushaowa Ussal Uccupation) 

Covce of oo and lasormetiona! |___Predusties |Molmtessace-servics | Office & Otar 
—Liot Nec:bey Ohge bame MR | Obs fag. SME 1 Oba. Lzg. oM _ 

8 Cesses 410 364.9 1125 179 143.5 )7 o0 9.5 100.9 

Al Cescer (100 - 203) M w3 2v.)e 47 5.0 186.90 | 18 9.8 1536 

Jigestive >ystesn 
(150 - 19) 29 1.7 126 " %8 1638 7 3.0 18s.4 

Lang, Bresches, Fraches 
& Plours (162 - 16)) 20 1S 173, 9 n 5.0 444.0° < LY 20v) 

All Uther Csacor 9 %2 N2 P e % . “r W 

Aseasees of the nospirstery 
ayetem (476 - 527) 4 e 2uve 3 [N N ) ) .3 90.6 

Pesemoceaiosis & 
Pulawosary ibresis 
523, 5:9) 13) - . 3 - - ] . > 

AU Cther .auses 231 284.6 M02.) Hs ey a9 @ s 9.8 

DT ——— 

sodisn Year of wetirenient 1956 1957 e %9 1999 

CLMR sigeificantly llferest Fresr 100 at 3% Lovel. MANCH 30, 1w 
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production rotiress indicates that the original ensese ia mermluty 

from respiretery disesses obsorved for all retiress (o eoallaed o 

heoo mes whe worked primarily la preduction jobe. 
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C. Mertality ia Terms of Totsl Usad)usted Exposure Sco 

Analysing mertality patteras of the retirees ia torms of tewsl 

Mfi“wunmhfllfl‘mmuumm 

mosnlagful catogeries of eaposure seore. From Tobles 2and 4 B (o 

eotimated that, oa the averege, retirecs had worked abeut 19 yeare 

with the asbostes preducts company prior to their retirement. This 

Wnomwduow“mduhm 

dust eapecure for cash retires. Together with the three sumerissl 

values (1,3, ) uood to weight asbestos dust expesure Levels I te I, 

4 was uoed to dafine four categerios to tetal saadjusted exposure 

score. 

A mas whe worked sach of 19 years ot & Lovel I asbestes dust 

-.'tnn'—una—hn a8 sandjusted supocure seore of 13 (2%x1). 
ThMe wao designated oo the working lifetime wpper lanit for smposure 

sceres ia the lowest categery. Undar this dofinition & porsen anight 

Save worhed for caly 3 yeare, eech of which wae ot & Lovel Tl asbestes 

duot eapocure, sad consoquently scenmulate oa smdjuoted sxposure 

score of 34 (3u0). This weuld qualify bim to suter the lewest categery 

of exposure seove. On the sther hand, sssther individual might have 

worked sach of 40 years st & Level [ sabestes dust axpaevre resulting 

JME 27890 
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2 00 uandjusted expocure seore of 40 (40x1). Such s pereen weuld 

o sceigned te o higher catagery of eaposure score. 

M eneh of the 29 yeare wao spent ot & Lovel II sobestes dust ~ 

empocure the resulting sesdjueted expecure score would be 79 (2913 

This weo docignated as the workiag Wetime upper ILmit for eapoour 

oseoree in the sem bighest category of tetal umndjusted eapoeure score. 

The above emmple of & mas whe accurmulated an oxposure score of 40 

over ¢0 yesre would All iste Wiis cotegery ac well se as tadividual whe 

worhed cach of 10 years ot & Level Il aobestes duet emposure. 
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A tom] casdjusted cxpocure seore of 200 (23 t) would be 

secumulated when the eatire I3 yesre were speat ot & Level lll asbestes 

dust eapocure. This wae decigmied ae the werkiang lifetime wpper 

Hmis for enpocure scoree ia the nem dighest catogory of towsl vand- 

fested emposure seore. A pereea whe spoai bis eatire werkiag lifetime 

(30 yoars) at s Level I so%eoter duot amposure weuld seeumulate 

e eapesure score of 190 (305 3) and qualily to emter s eategery. 

At the same time sasther iadividual vhe worked for 10 years at o 

Leovel IN asdestcs dust eapesure would seeurnulats on saposure score 

of 09 (102 0) aad slse quality o outey this cetegery. 

Thoe fourth sad bigheet catogory of sandiusted ampocure score 

censisted of oIl theoo rettrees whe had sccumuinted o expooure score 

o€ 300 or more. As umadjusied expocure score ia this range could st 

bo sehieved valose some time had boen speat 2 & Lovel 1T or Digher 

asbestes dest empecure. 
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“he four calegeries of tetel candjurted exposure seore used in 

the 7sllowing mertality ssalyses ave thea: 0-24, 23.74, 75.199, 200 

aad over. 

The 138 retirece vhe worhed primarily la Office and mise 

80030 poritiens lechaically qualificd to be included ln the lowest . 

Jested expocure seere catogery (0-24). Newever, Lhey have boea g 
—wn—uw-um-u-m-m:mfi 

retirecs with respect o coriailn Metors aliscting meriality, o.g. 

socis- cesnomic status, smoling habits, and place of birth. These 

subjecte have already boon reperted ou 2o & greup ia Table 10 se that 

the complotances of the stady Ls nst affsetod. Moroover, by adding 
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the sbsorved sad capocied mimbere of dasthe by cause for the Offies 

retirees 1o theoe for preduction sad natmemace-service rotiress la the 

lowest ampocure seore sategory, SMR's can eaolly bo dorived for the 

lewest seore calegery laelusive of Office retiress. 

Alse oasluded freen the recults la Bis sesticn ave T8 retirees 

whess vOrh espericnce with the s5bestes company wao mataly la the 

ssphal resfing dops rimments of the varicus plasts. The eaviremment of 

heee aress has Deon described above and 1t wae fobt Lhal theoe rvdiects 

were ast spprepricie for this phase of the study. 

There remain |, 060 retirees whe weorhed primarily (n slber 

predustion jobe o meimtesnncs-service jobe for whem as smlyeis by 

ol unadpusted capesure seove Ls procemed ia Mis roctdee. Tabde ! 
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Tadle 11 o A COUNTY OF e e o COORDINA 

Oistribution of 1, 060 Retiress Who *orhed 
Primarily la Preduction or Malstesance->ervice Jobe 

By Age ot Firet Cmployment with the ’.abeastos Ompany 
And Tetal Unadjusted Lapesure Jcore 

(Escludes 70 Whe Worked ia Asphalt Acoflag Jepa rtmaents ) 

fotal Usadjusted Luposure score 

:"““"q Al lo-u Tas-7e 1519 [200a 
m deered over 

4 e 
e B [Ne B |Ne B [Ne. 3 |Ne 2 

45 - 64 |1060 100.0 | 249 100.0 | 320 100.0 | 348 100.0 | 143 100.0 

152 n W ] 6| 23 2| 16 &0 23 17 

13- 3 20| 2 [N NI l.._’ 9T 2.9 &3 0 

LN ) 33 32| o1 2.6 102 i.v i3 N8| & 2.2 

-5 290 2%.4| 91 345 | %0 28.1 100 28.7 &) 

8 - b " | e ..'Ll % s 3 0. o 0.0 

r— 5 
ot Nret “w.3 “.7 ®.3 ».s n.7 

.. 
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e e Ib 
PROTETVE 070ER Re 0.5coVERY MATERALS [ MANCH 30, 1983 

{ HUN A A aeuwn LA 
COLR.INATION TRIAL oGt BUPLRIOR COURT OF THE y1ar CAUFORNIA € or 

CITY ANJ COUNTY QF San FRan, Shews e dlatridurion of thess rotiress by age atfassAmReTIAH 

o0en that there 1o « negative ssseciation between these twe variables. 

Mes easeriag employmeat with the asbestes compauy ot the youager 

quul‘.mhhnu-fluunml-n;mlcmulm 

du«mtuomnmm-momflnm 

ot the older ages. Coaversely, those retirees who sccumulated rela- 

tively Mgh ampesure scores are mest lMhely the ones whe began employ- 

mont with the asbeastes company during the younger ages whils these 

retiress whe sccun ulated relatively low expocure scores are meet likely 

m-ofl.mwmumd‘uuu. 

The perceatage distribution la Table 11 has beea presented so 

65 1o meet readily (lustrate the socond phonomence. For emmple, 

o’lfltl“ulm-h:hbhll-i.un-hmnwmd 
mummup.-mmw-u 

he eobestes company betweon the agee 1S and 34. Ou the sther haad, 

of the 249 retirece who accumulnted an axposure score of 34 or loos, 98 

Por cont Bogen eir sployment with the asbestes company between 

the ages ¢85 aad 64, 

The reasen for éloplaying the percontage dlotributions ta Table 11 

by 6ge ot firet employment with the 00besteos company withis each of 

nmwmmmmw.-muuq- 

oure osere calegery s the varisdle sader study tn the present section. 

Age 3t rot eruployment with the sebestes company (o not the variable 
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maistensnce-service retirees with respect tc exnCruUTe SCOFE BCCury 

in the 25-74 category where there were sbout !4 rer cent riore produc- 

tion retiress thaa ~alntesance-service r=tirvvs. < versll, there were 

about ¢ per cent niore r.alstenasce-service retirees la the higher 

categeries of unadjusted exposure score (7% aad over) thas productios 

retirees. 

Tables 13-13 show ebserved and expected deaths by categery 

of uaadjusted exposure score for 1,060 production and mali tenance- 

service retirecs con:diased, 721 production retirees, and 339 nuinte- 

sance-service retiress respectively. Table 12 can be used a0 » reference 

te establish the sumber of retivess st risk la sach of the various 

cstegoriss. In masy lnstances the sumber of obsarved deaths are snall 

and consequently the raties must be iaterpreted with seme cavtion. A 

in previess tables, SMR's sigaificantly dillerem from 100 have Seen se 

dosignated, but what ls of primary interest here Lo the treed of SMR'e 

rather thas thelr abeslute velues. 

Ia Table 13 for production and malstesance-service retiress 

combined the median yeare of retirement la each of the expesure score 
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COLRmaTim Thae . G8 
« SUPERIOR COURT OF ne Bratl OF Cauronmy CITY ANU COUNTY OF gamy Pramcivcy Fable 12 

JUDICIAL CouNCR, COORDMAT oW 
EROCLEONG mO. 5 7 

~lstribution of 1, 060 Retirees Whe Worked i rin.arlly la Production or Maintensnce-service Jobs by Usual Gecupation and [owal Unadjustes Laposure score (Encledes 78 Whe worked in Aephalt Rooflag —esartments) 

Toal T s s . nadjusted T Tetal Preduction M.:tvlco " : aposure 

score Numoer s}.‘r - Number & 
' 

? ‘11 seeree 1,000 100.0 m 100.0 pil) 100.0 
0-2¢ 16 233 i1 21.6 ” 2.4 

« 25 - 74 320 X2 0 4.5 n 20.9 

-1 348 2.8 w2 3.9 12¢ .2 

200 and over 1e3 i3 %" 1.0 «“ 1e.5 
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Fable 13 

December 31, 1947, by Cause and letal 
(SMR'e) for 1,000 Males %he W orked Malatemesce- Servico Jobe In 11 Aobestos Preducts Plente snd Retired 

Reofing Uspertments) 

Unedjusted | xposure wecore, 
Primarily in “reduction or 

Duriag 1941 - 1944 
———————————————— Canso of Deotd cad ketore. . sns 

A Caweso 126 135.6 94.% 150 144.8 103.6 17t 137.0 1250986 7.2 130.2¢ 
AR Caneer (140 - 203) 2 209 120.9 | 28 2.9 13| e 2.7 us.«“zl 9.9 2119 

(130 - 199) L | 0.6 104.3 | 12 9.3 1296 14 %0 1533 | 7 38 102.0 

& Plouss (162 - 43) , 50 230.0¢ @& 47 12,0 1 4.8 l‘l.:jl. 2.0 300,00 | All Oher Caacor s %l ny 8 10.0 003 17 9.8 17e 4 41 e ! 
Diseaoes of the Resplrstory 
System (670 - 327) 3 7.0 1142 , 8.0 12.9)| 12 T.6 157.6 {14 21 439.00 

Pasemscemicols & 
Pelmesary Fidbreole 
1323, s23) 3 - . 3 - - & - - In - - . 

All Other Comeos 92 105.0 7.4 [11) 113 0 100.0 115 107.7 106.8 [3) 44.3 118.2 
Modian Yoar of Rotivement 1958 O 175 1938 —m .fllmml_lnflflw PROTECTIVE ORDER RE D SCOVERY WATERIALS 

MARCH 30, 1983 i 
HON WA A BUmN. R 

COUR ANATION TiAL 1) Gt 
CALIFUSRA e SIATE OF CAU SUPERIOR COUNT OF T 0 

Iy ANJ COUNTY OF SAN "':o- 
JUDICIAL COUNCH COOMDINA 

e e, 0. 1702 
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categories are vot uch Cilferent and comparisors 11 ong these 

‘ categorioes should not lead to any serleis blae. TMo -1l er ser MR’y 

tonded te rise fra~ o oligh* deficit ln the lov ort ~-eracy of “asdigtel 

SFPOsUTe score 1o 1 N nev sont encess In te Mgt eer arore cotegary, 

Arreng theee retirers r ovtality fren all cances Yoo increcand, [lg 

riee (n cancor of the Algestive systerr vee r= ~')v conalsten = (1h the 

incresse for all cancer, Meathe from L ap ~=nre= ere Mghor *hun 

those expected In ~ ek sxpoeire score riter-=s. ru ching » Ave.fol! 

excess la the Mgheet srave category. The ~c= a-tet large %" for 

this couse among retiress accurnlating *= vwa ‘- ste” ~xpascre szore 

below 2% {s seme~hat preriiag sad Lo cartainly ¢ .t of line in «» ~ther- 

wise lacreasiag trend in mortality. TMMT'e for the catagory »1) other 

csncer” show e prrticular trond ancopt the® + comsistent defictt in 

deathe from these causes [+ broken by the sip=ificrnt excere in the 

T4-199 score catennry. The patters for diseaces of the respiretory 

oystem shows & platesu for *MR's (n the twe lowest exparire srare 

eategories sftor which & sharp lacrease orc re with the obeervat 

moriality over four sad ene-half timmee the expected In the “igheat 

ocore categery. Escess deaths frem theee couses i the tue highest 

estegerioe of eupescre score weore outirely 410 te proumocoricols woc 

pulmenary fibreets. #NMer encluding coancer and respiratory ‘loevses, 

SMR's for all other causes eshibited an (ncressiag tree’ theugh wot *o 

$harp o0 the sme meted for AFK ANRSRIOCH B¢ DSCOVERY MATERIALS 
MARCH 30, 1983 

WON WA A BUWN, IR 
CIURINATION TRIAL JUOGE 

SUPLAIUR CUURT OF THE SIATE OF CALIFORNIA 
ity ANJ COUNTY OF SAN FRANCISCO JNE 27898 
JUOICIAL COUNCHL COORDINATION 

PROCEEDING NO. 1702 
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w Tabls Miu w03 rean thet the rick of dylrs fre=: reapirz. 

tory Clivases & Iy conilne to thare wha 

werked pri=- Te Table 14 these retirees sre 

studiel with ruc iod exparuers ccere. In thie (netance, 

o clscrepsuay el tlrer 12 Jvar yeors in the medlsn years of retirement 

occurs. The tullila 1t ¢ reore enteroricr would Yo gulte coraaradle 

a0 would Lo lowest Ul tha Mohers, Fowover, overzll corpeoriscar 

sriia 1 gk ceam (n-srpanrinte, In thir recnect anoeg e faur 

@ eoudd Bosrgasd Uut Ihs esvelrtent t nrewd trend In the four SRy 

(23l ezuzaz) 2ty mut T i tvie 3o re, Tor exzmrple, the Smoarent 

Glgh rerielity Iroim ol o cues tn ihe U200 and ower” ccore eategosr 

(S1.02133.2) &2 conpainl (o the relatively low SMR (105, 2) tn the 

'3-T47 eatagery ol sunit.re reore mir%t Se “ue to nn nrtifact (=2 tte 

Seae apseificaly, the 1777 padlan retirement year for € 2 Iatter 

Broup of ruiliers 1230 19 inllczte el on the svernge, thocre men 

bad esl - fovm o= grenn of retiress (rrefian retirerment of o2 mragh 88 

yeara13%) Hiice, N eMrotve? 2iNeresee In TNP g miche well be 

Cue t0 as oller gre <cte Brins cempmred to ¢ younses Zreve, 

wuch ca osecilan wlyll Ly everrvled, Yewever, by obearviap that for 

the tve pailrs cf sxpesire 1eore ertegeries that arve comparadla the 

tresd in risfag U027 'z with (nsrearing ~¥posre seore I clearly evident, 

1o zay case, it o101 Lo rulllelant :‘-;l‘:'c;n these dread patterne of 

mortality wilel o g pTIR-ORDER RE 0.SCOVERY MATERIALS 
NA‘-:;:.- 

o cum o1 Pt 
e o 1T IN2 27399 
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Table 14 

0 87,0 9.1 

16 14.0 1139 

4 57 0.6 

2.4 200.0 

6.0 1172 

6 LY 

98 9.2 020 

119 1150 10sS.2 

22 10.6 118.0 

1" 1.218.0 

4 56 

7 1.8 %1 

6.2 144.9 

g n.3 N7 

107 86.1 124, 

24 14.7 1615 

7 8.6 1282 

6 3.0 199 

"n 6.0 1029 

4.7 1.0 

76 66.7 1130 

6.6 1670 

.6 1548 

1.9 2529 

4 2.7 0603 

2.0 6460 

3% 29.9 HiT.2 

1997 1954 
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Slase 1hese results deal with & emaller subest of the date 

mfil.lhomumlmufllhqnlu emall snd this could 

make treade difficult 1o eotablitoh. Inerensiang SMR's for all canses 
hmmmc-bulyunlutnmn-hcwlmy 

of retiress. M'ohlnmhmunmvmhmn 
m.-muu-mmummu-"uu 

éigestive system (o net ae eloar. ‘l\o*finbvhqumvh*h 
Mw--fiumd-hmnflh&hu 

seore csltegory. mumm.amummw 
hhm%mmw*“m.-—n 

production retirese (rewm this ssuse. SMR's for ¢lrenses of the 

mmm..«**muusw*n 

mmmoob-hlhn-nh*uwlmrw 

“eathe. This emsess 20 well 4 the mere mederate oues ia the ether 
mmmmuu“t—m.fl- 

In Table 10 & wes sovn that the risk of dying from hung 

Mbwmnfiwhmmw . 

o melstemnsss-corvice Jode. Tabls 19 sbows the recults ia terme 
t‘lmwmh.fin Modian years of 

m.uuunmunummu 

quite walid. hflmflfl'.ufihh&lhfluflmn 
uoum-cn-lu-n-flnb-hm. With this 

mhmufi“m““cn"hoflh 
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Fable 13 

Oboerved end Eupocted Deothe Theough Decombeor 31, 1967, 
Showiag Handsrdised Mortslity Ratise (5MR'e) for 3 
Molatensnco-Service Jobe In 11 1sbostos Products Plasto 

{Encledos 2 Whe Workod ia \sphaMt 

4.0 9%.2 )6 las 

Median Yoor of Retirewneat 1987 1957 

O3MR sigaificently Diffevent frem 100 st 9% Lovel. 

TOLT OM D8N 31008 
NOUVNIGNOOD WINNGD Wi 

COSIONVES VS 4O LINNND * Ny 411D 
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alaioet ten times the aspecied. The perelstence of » .ch & bigh I MR 

ia the lowest expos.re sccre catagory for naistensnce-service retirees 

would ast seom o it the general pattera. . weaker (read for concer 

of the digestive systom Lo neliceadls sliho gk the vbeerved u-rbers 

of doathe ave smull. [ has slready been seen Dut there (o ne encese 

rish \a mertality (ror respirstery dlscases anong iilalonance- sorvice 

reciress. This dlsease categery ls lncluded In the presest analysis 

mainly (or he sake of corplotencss alihough the a.mbers of cbeerved 

deathes are yulte amall. 

A semparises of the twe highast categeries of madj.sied expe- 

sure score ia Tables 14 and 18 ladicates that for all c.ncor, cancer of 

the digestive systen., sad cancer of the lung, nalstensace-service 

retirees. 

wm A A Shuwn, 8, 
LR INATION TRIAL JU0GE 

SUPEMION CUUNT OF THE N1ATE OF C 
D. Meortality ia Torus of Total : nadjusted OTM ANJ COUNTY OF san FRANCISCO 

Eapessre Seore ond Age ot Firet Employment “VOICAL COUNCIL COORDINATION 
PROCEEDING MO. 1702 

ia Joble 11 (4 wae seen that mest of the pred.ction and 

nalatenance- service retiress vhe secumulated .ead; sted sxposure 

seores ever 73 began werk ia the 4sbestes company ‘sring the youager 
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8ges. At the san.e time those whe sceumulated saadjisted exposure 

scores uader 73 tended to have begua thelr o - 2loy et with the con- 

peny at the elder ages. Thie r eane that in tnaly-trg ~orulity patieras 

by total umadjusted exposure score such ae w14 “ov¢ (u Tables 13.18% 

the v riable of Interest (score) la confouner v i1t the varbable oge 

ot firet employrent . T« confounding vari.ble . 3y Ye of inte rest 

s (te own right. If age ot firet employ=ent crn 5o lotarpreted an 

age ot firet expocive to sebestos dust then this v- ri:ble ts “irectly 

propertional to time siace fAirst exposure for - a~bers of thie ot dy 

greup slace almost svary retiree enters the abservatica pertod at the 

same age, vis. 65. R ney be that the Slelogic reu ction to ssbeston 

dust differe with the time slace firet expos.re ar {arubation peried ., 

Thus, the recpence to total arrount of dust stown fn Tables 1%-1% nay 
be slnvply & reflection of this latent poried . ‘tudying the v riables 

totel vandjusted evposure score and ‘age »t fivet on ploy~ent 

simultanseuely eould, 0 ¢ cornain dogres, ceparate the offect of duoe 
from time slace firot euposure. The problern can thon b conaldored 
frem twe potate of view, “tarting with twe o uare groupe of retivecs, 
Md“unbflflyhmwmnmflu age ot Nizet 

omployment * the offect of increscing dece can be onir.ined. leavereely, 

for s §ivea category of amoust of sxposure, the offect of tine etuce firet 

oxpocure ¢on be otudied. 

Table 16 precente some recults on thinineng for the 1, 040 
PROTECT.VE ORDER RE D SCoveRy Ma rotiress who worhed primarily in produciion-ce malatensnce- setvice 
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catogory of unaljusted expossre score that « “Tge 8xcess 1o these 

destns eccurrea. fovever, » agaificrnt excess 1o shovwn o ine <9-74 

adjusted score cotogury «ad this 1a @ alateions and o irpassa la te iwy 

bigher adjusted score categerioe. 

R (s taformative to Laderstanc sone of the results . sujvoted 

0core ia torms of ts relationsiip to type of sanestas Pprevucis < en. 

tiened previevsly. Fer enanple, the SMR for cancor of i1 ¢ ‘“\peotive 

oyeiom (a the 0-44 ad)usted score catognry lo . ch grester iran the 

correspondiag SR for the sane category of “Badj.oteu axpre-.re score. 

In the recliscation of 5 wuction retirees by adjusted acore it crn bo 

soon (rom Table 1 thet o considercble ~.mber of thnoe 1a tae lus eot 
suRxcT To 

HOR. WA A WUwN, Jn. 
COUR.INATION THIAL JU0GE 

O M. COUNTY OF SAN FAANCISCO 
M. DML COUNCH COONDINATION 

PROCLEOING MO, 1702 

H. M. Jackson on Dr. Enterline's Study, "Mortality Patterns of a Group of Retired Asbestos Workers" (1971), Rep…
ACL Doc 11427 · Page 100 of 145

Published by AsbestosClaims.Law

asbestosclaims.law/library/11427/100

https://asbestosclaims.law/library/11427/100


a3 coren 

Mres pecounta fao = 2ot L0 0y aYngan 

Teiliintia 0.2¢ nd't epad roprs estedory o 
thuas e2ns 

was i In e purve s 

of t' s “tepm 

w02 e 2878, eted sesre enterery le rmucl loner 

s "MW n the gve o tesory of »a rte? score. 
than e corrarnand 

The 2p=carancs = sses of the resp'intery 

fer ef = listed ex 

TRl of rerMaention =% (M- srar e, v pba 

suscT 

PROTECTIVE ORDER RE DISCOVERY MATERIALS 
MANCH 2, 1983 

HON A A BUme, M ‘ 
COCRANATION TIMAL OGS 

SUPERIOR CUUAT OF THE SIATE OF CALIFORMIS 
CITY AN COUNTY OF SAR PRANCISCO 

PROCLEDING NO. L7SR 

JME 27922 

H. M. Jackson on Dr. Enterline's Study, "Mortality Patterns of a Group of Retired Asbestos Workers" (1971), Rep…
ACL Doc 11427 · Page 101 of 145

Published by AsbestosClaims.Law

asbestosclaims.law/library/11427/101

https://asbestosclaims.law/library/11427/101


e —
 

T « Ndiic 1 14 

WCTIHE OROCR i o sooy:py MACh 2, l-" m’u‘“, 
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Although data Procanted hore 1o baced solely o the experionce 
of males aged 6% and over whe wore se lengor employed in the ssbestos 

preducts iadustry the resulte Sre quite constistent with previous findinge 
for sctively amployed -ohnum-nh-nvump«uuo- 
vated mertality frem cancer of the digestive system, lung cancer, and 

respiratery diseases. 

l‘nohwm"bhudunpth.l“hu com. 
m-hn"hu-ud--lnq.-nm&y pattorns of 

surviver greupe u&oquhfiufldmm. Oue objection 
which (o ofton rateed Is that of ‘selection . By this is meant that the 
lmnofin-&--fi;uunmnfl-hm“mum 

mmmhwwummm What (s suggested 
Mumhmnmth&pmunn-flm 

¢locase(s) wader lavestigation) persens have previsvsly withdrawn frem. 
Sligihility for the cohort beesause of disabllity, death, and uaspecific 
reaseas. hm.mpnu-nn-m-nmumnun 
uaderlytag relstionshiy Nmmfln“mwmflfl- sertality, 

flomdn'flyhnflmonyh&ofilphnntmo 

of sxpesure-related marmlity prior to sbeorvarion. *¢ This te provadly 

wh-“nhu&m“hhnh..«mum 

smoung sobestes workere mere froquently ot ages under TR In erder 
@ draw on laference 50 1o the relative mertality riek for this disense 
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the correspending resulis ameng retiress. It weuld be laformative to 

kaow how the ebserved sxcesses for Solikoll's workers were distributed 

before and after sge 63. This weuld make comparisos with the presest 

otudy mere walid. 

Ia Table 9 SMR'e for lung cancor ameong all retirees tended to 

rise with age (adicating that the visk of dying fron: this disesse had 

{ncreased accordingly. Table 23 shews mortality rates fron. lung 

cancer {a all retirece and these confirm the inpreseion first gained 

frem SMR's. It can be seen that for sach of the twe time periode death 

ratees ¢id lacrease wth age. The lacrease ls olightly grester (n the 

earlier poried. This situstien contrasts with that of all .~, white 

males. Mertality rates from lung cancer ia the latter population reack 

& poak botween the ages 65-74 and subsequeatly decrease. Cheervations 

ameng retiress, thea, suggest a kind of postponament or delay in thie 

poak uatll the very advanced ages. Possible explanations for this 

phosemenss laclude the relative bealthiness of the subjects ot the start 

of ebsarvation and the manifestation of & latent peried for the flseasce. 

Assther way of looking at the patters of lung concer n-ortality 

(n the retiress (s by greupiag them by year of retivenent. This weuld 

b olmilar to establishing genaration soberts since mest of the indivi. 

duals (a sach greup would be 63 at sbout the sanie poist ia tine. 

Table 34 shows the doath rates from lung concer in this way for sultable 

Sroupiags of retirement years. In this mble the 191 disability snd sarly 
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Lung Cancor Desthe Through December 31, 1967 by Age 
1 And Year of Rativement, showiag Mertality Pates Per 10,000 
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11 Ashestes Preducts Plants and Retived Duriag 1941 - 1966 

YEAR OF R 
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AU Ages £ -7 Il aad ever 

1941 - &6 

Deaths “» » 3 
Raie “*. 6 4.3 .2 
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Deethe [] [} 1) 
- Raese 253 0.0 %.7 
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Lseths 10 13 4 
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Deacan is n 3 
Rate .7 “.0 .0 

P 1958 - &2 
Desihe . 0l . 
Rese 4.5 .6 o0 

( 1943 - 66 

Deathe 1 v 0 
Bats 0.3 8.3 0.0 

MR 27928 

H. M. Jackson on Dr. Enterline's Study, "Mortality Patterns of a Group of Retired Asbestos Workers" (1971), Rep…
ACL Doc 11427 · Page 107 of 145

Published by AsbestosClaims.Law

asbestosclaims.law/library/11427/107

https://asbestosclaims.law/library/11427/107


they attained that age, L. 0. for this Sroup, year of retiremest means 

‘year ia which age 65 was resched . It nay be seen that the sarliest 

cohort (1941-47) had the lewest rate of lung cancer even though it was 

follewed for the longest period of time. contrastingly, the most recent 

cohort eubibited the higheot rate dooplite the limited nun.ber of years 

Svailable for sbeorvation. The middle three retirement coborts showee 

very similar mortality rates frem luag cancer which were midway 

botween the rates in the extrenie groupe. From these data there seens 

te be we cloar connection between the ar: ount of tirie given for obeer- 

vation and the expected rate of hoag cancer which eccurs. 

Ia Table 10 the rrortality experionce of the retiress was smalysed 

Sccordiag to voual eccupation. The three eategoriees which are presented 

&nmbmmfiuomnj-mo of exposure. Pro. 

duction jobe Lmply & daily, Steady exposure wheress mwalatemance-service 

»h*-hlyhunfl.mw-hhlcflhnn“ 

2 masy \coasions. Office positions could be considered ae ne 

caposure jobe or at mest minimal- insermittent. The eversll escese 

uhq-muummmuummmu-‘ 

became usequally distributed according to specific sccupation. Beth 

fi-nhlnlyl-'nnlnmfih rotirees and the high risk for 
maintonsace-servise retiress are semenhat ourprising. It would seem 

hat the MR a ":.“u:'l.': rotizess (174) may not convey the real 
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Eaterline found evas lover SMP's for lung cancer (a workers aged 

19-64 frem asbestce bullding products and [riction materials, 10 

The SMR of 444 (n maistenance-service retiress (o not really 

comparable te any published result slnce no suther has leoked at these 

particular eccupaiions withis the asbestos products industry. Those 

{avestigateres whoe Lave used Seclal Security recorde to establish cohorte 

of asbestos workers cortaialy could mot Alstingulsh ameng specific jobe 

within the iadustry. Iu additien, & (e not known whether as individual 

whe works ae a ~ill- ri7 * or electrician for an asbestos preducts 

company (s claseified as an sobestos worker or separately as & male. 

temance mas. The types of axpesures te which these individuals have 

been subjected aze net ualike the cnse encoustared by Sellkoll's tasula- 

tioa worhere. Gome nmuistesance-oservice retirees worked ae machialote 

.-flmhhflhduwhumm Othars worked ae 

peinters, millwrights, and clectricians with iatermitient but very 

iatense dust exposures. 

In studies of the relationship betwees sebestes dust and disease 

considerable attention has beea directad to the asseciation between 

aobostesis and lung sancer. Results for maiatenance-service retiress 

may (adirectly ylold additional information on this question. I con be 

seea frem Table 10 that stmubanseusly with the four- fold encess ta 

lung canser doaths this subgroup of retiress experianced ae oseees n 
wecT 10 

doaths from reap! IO Y ABRE) O Send el hitkid deaths wore duete 
0, I 
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1o bypothesise thet aa ex:ess risk of brenchial carcisoma o possible 

ia the abeence of sebestosis. Table 4, Appendix A gives the specific 

Jobe hold by the 22 maintenance-service retirees whe dled of lung cancer 

together with ether pertineat data. 

Semae attention bas been gives to the belief that thare extsts a 

group of “susceptibles ' (n any tndustrial population who will respond 

or react to the occupational eaviroament In terma of developiag dlsease 

U given sufficiont time. In terms of the present study it right be 

Dypothosised thet a subgreup of ashestes »orkers are proue te develop 

“asbestes-lung cancer ' given the right conditions and enough tume. 

Gives the presest set of resulte for production sad maintessnce-service 

retiress with respect to mortality from lung cancer, the following 

eonjocture might be made. The working saviroament of susceptidles 

(a production jobe is conductive to the development of lung cancer before 

age 65 loaving relatively fow survivers oligidble to die of lung cancer 

ia later years. On the ether hasd, savireamental conditions for 

‘suseeptidles” is maintenance-service jobe relioves them, semewhet, 

of this dlsease before the age of 69, cousequontly enabling the maay 

urvivess to succumb to lung cancer later i Mfs. 

Al.fianflhmhflhnnum&v“hqunwm 

rience of the retirecs in the light of several factors which could have 

1aflaenced Ut and which have not beon tohon inte considaration 1o yot. 
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( 195421962 and 3 Growpe of Retirees, 1953-1962 
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cigarettos por day at retirement. It Lo soncolvadle that clgarette 
smoking habits smong produciion Tolirees were respensible for at 
least some of their encess lung cancer deaths but deftnite conclusions 
Are a0t entirely possible. The oslivation for Palatensace-service 

Tetiress, bowever, ls quite striking. Luag cancer rates sneng these 

Haonssel hae reportes on Catcer meruality ansag (oreigs-bora 
white males residing in 35 states for the year 1950, '¢ Ameng sther 
ml“-l“‘lw.fl.m('mhm“lfl. 
mmmmmmmw“-—.m-mu 
-uw-i.n-flhmlnhnomuo-.n.. In analysing luag cancer 
mmwmuu-&.hmuumm. 
hummmmmugwhou-nmn 
mma&uur—.huhnhu. h-ulhuhuo’to- 
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esnser deaths. Aqwu.s.““&qd“mmhlfih 
33.7 por cont wore hnbn-hn.” In 1960 the eerresponding percontage 
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retizee populstion. Cf the $87 rees kaowa 10 have boen foreign-bera, 

476 (81, 1%) were (roin the 14 countrioe studied separaiely by Hasnssel. 

Of these 476 iadividusls 375, or 63.9 por cont of all foreign-dorn retiress, 

were {rom the eight countrias embibitiag encess lurg cancer ..ortality 

and 101, or 17,2 por cont of all fereiga-born retiress, were iren. the 

four countries showiag celicite ia luag cancer rwriality. lbere was s 

disparity betwees production retirees and naintessnce-service retirees 

ia the prepertion of loreign-bors. Ameug the former group 34.¢ per comt 

were imeigreats while 4.0 por coat of the latter group were fereign-bera. 

1n an offert 10 secertain the offect of this variable oa the luag cancer 

fiadinge presentes dere, an analyeis of the 6)s native- sera retirees wae 

carriod oul. Lhik's for luag concer were calculated for the eatire 

U.>. bora group ae well as for preduction and malstesance-service 

.retirece separetely. It should be recalled that ia sueh as asalyele the 

ether emtreme with reepect to birthplace io reached, l.o. about .0 te 43 

por-cont of the comparisen group lo fersien-born whils 80 oae (o e 

otudy greep lo. The mest uablased resulis should lie son.ewhere 

between the eriginsl fladiags «ad the enes precested here. Iable 46 

shows the results for astive-bera retiress se compared to the original 

fiadiags for all retizecs. Cverall, emetly half of the 44 kag cancer 

dostho sscurred ia mative-bera retiress, the prepertiiea ta preduction 

votirecs bolag much lower thas ia msintensace-sorvice rotireces. R 

csa be seesn thet for retirese froem sll sccupations the origlasl SMR 

value (o more than muintained. MHewever, SMR's specific for job show 
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Table 26 

Populaties and Observed and Lupected Deaths {rom 
Lung Cencer by Usual Occupation, >howing 
andardised Mertality Raties (2MR's) 

Tow ALl Rotirees and Native-Bora Retirees 

Occupation 

All Retivess T Native-Bora Ouly 
Pop. Ohe. Exp. MR Pop. Oba. Lxp. MR 

e ~ — — 

All Cecupatisns 129¢ & 10,5 200%.2| 2 3 82 M 

Preduction Jobo TMY 20 .8 179 30 $ 42 1%y 

Maimtenancs- M 2 5.0 44,0 12 1¢ 2.5 sS85 
Service Jods 

< AL 

sumct 10 
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4 MARCH 30, 1983 I 
HON. IRA A. BRUWN, J8. 

COOROINATION TRIAL JuDGE 
BUPERIOR COURT OF THE S1ATE OF Camomad® 

CITY AN COUNTY OF S4N FAANGISCO 
JUDICIAL COUNCH COORDINATION 

quite divergem trends. The sigaificpat encror MRCUV'FraduLNen rotirans 

bae sow diminist ad o titantially in the net! ¢ .1 rn subgroup, Cn the 

other haad, the '}'F for native-bora maintenance. sarvice retiress is 

even greater thon tha: for 11l such retireer. ' '« poseible, thea, thet 

ot least some of the excres In lung conce: “~st'r ‘beerved In production 

retiress might be Jue to » derographe % =t~r, vis, birthplace. Fowever, 

this same factor doee not reem to explaia ti.c b4\ risk arang = sintenance- 

service retirees. 

Awnother factor which should be ror.clinred in the Interpretation 

of SMR's for lung conce= (s geographic veriztion in nortality from this 

couse withia the "/.". *Ithough ol] *LiR's oressnte” here are in reference 

to the entire U.S, white ~-ale populstion the r shestos products clasts of 

isterest were located in only six strtes. TSerefore, moset of the 

deaths occurred in these particular stater, Crrdon ot sl. have reported 

on lung cancer rortality smang shite ~ales (= cach of the 47 states for 

the year 19%0. s They publiched results in the for= of ranking the 46 
otates by sge-adjusted rrertality rates. Two of the oln stotes in twee- 

tion Ml ia the higheot quintile su’ cne af these 1o responsible for o 

large propertion of all deaths among the retiress. Three other states 

are (a the second highest quintile while the rer aining one ranke (n the 

third Mghest quintile. “ueh » circurstance Mighlights snother draw. 

Back te the use of national mortality dete ae » mesne of comparison. 

In the precest study it weuld seen that Juag cancer n ortelity rates for 

all U, %, white males sre probably lewer than the (daal control rates. 
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& v awur. 

MAsr 30, ive3 

MON KA A BHUWN L 
CLRLNATION TRiIAL JuoGE SUPEAION CUURT OF THE 31aTE 08 CALIFORNIA CiTy AN COUNTY OF San FRANCISCO 

JUBICIAL Coune COORDINATION This would tend te overstate the huag eancer risk somewBEfiODAMY. 702 

ArlniaLy 

tusstely, retes specific Jor certala combinations of Jen.egraphic 

veriables are noi aveilable ou & state by state cusis +0 that the mere 

appropriate figures coul. aot be used. 

B hao been noteu 1a Table 9 that *» n's fer 1l causes of death 

were coasisteatly greater thum 100 arnong retirecs o gemeral even in 

the yesrs immeuiately following retiren.eai. ..ch « Jetri.rental 

meriality expericace ia & group of n.en who had been sctively srployed 

shortly bafore can be parilally explaines in ter 1 & of the socio-ecosemic 

structure of the study group ss conpareu o that of the . . population. 

The 134 retirecs (rou.. oufice and miscollunse.s positions cor: prise 

about 10 por cont of all retiress. /meng rales sged 60 64 (the age 

Sroup immediately prior to the usual corpulecry retirerrent age) 

employed a 1950 ia the L.5., the perceatage of white collar workers 

which 1s reughly cornparable to ihis figure was 30 and in 1560 &t 

"% 1t s well kaown that tetal martality varies vitt occupational wss 34, 

lovel, e.g. white collar workers have lower total desth rates than do 

bise collar werkers. 3% A priori thea 1t .ight be expected that 1., *, 
males with their ihree to one ratic of white collar workers would es- 

Bibit & more Maverable u.ortality patters thaa the retirees. eves in 

the abscnce of any ecccupstional hasard. 

On this point 1t 1o of interest te note that ia Table 10 retiress 

whe werked primarily ia office jobe (s white collar occupstiosal 

§roup) did set experience & u.ore laverable oversll i oriality tham U. S, 

INT 27939 

H. M. Jackson on Dr. Enterline's Study, "Mortality Patterns of a Group of Retired Asbestos Workers" (1971), Rep…
ACL Doc 11427 · Page 118 of 145

Published by AsbestosClaims.Law

asbestosclaims.law/library/11427/118

https://asbestosclaims.law/library/11427/118


PUIEC.VE ORDER RE D ) 
s
 fs&vm dATERIALS 

Weicia Couney, Sanciscy 
white males despite their apparesnt advantage i~ terfmac, Py te 

otatus, Escese dot*: Iror. lung ecancer uad s4ciro-latestinal camcer 

balaaced out the Ceficits in v ertality fro- uthe- :s.ises. These specific 

excesses Indica:r tial ffice retireas n.igh: b vu ha? significant a mouste 

of a3bestos expuc.re vl i:L alfected thalr ; .4i-. stirer ont ertality 

patteras, 

I h.’tl.uc:ll[ L. pcasidle to pre..acl, :eparcte th:ee cor patiag 
forces which hove (afl.saced the overall | cr.ality of the retiress, The 

first of these ls .heir .. :ilcular soclo-ecor.. i siructure which hae 

Just been discusse !, T.e second le the rela.ive Leslibiness of this 

BToup at time of reiirei. ent which wae ci. ..unted on la s previcue 

section. Fimally, tneve is the carry-over effect of the working eavirea- 

ment which s reuliy the one :hat is of privary iaterest. In .ttempting 

to lsolate this laitsr Licior totel ozeality 4y sot be the best lndicater 

becsuse of the Airst tno competing forces. Tellance on eause-specific 

mertality thea becomas necessary. 

A seticsable result in the present study (s the rather consistest 

disesse-specificity which emerges. Dy this fs - sant that increased 

mertality smeag the retiress 900n.a 1o be coaflaed to saly thoso divease 

categories to which previous evidence bas polated, via. luay cancer, 

respirstery diseases and, to & lesser exmtent, cancer of the digestive 

system. For emample, s Table 9 which shows the neorilicy pattera 

of the entire study greup by sge 2né cause the deficlts in deatts from 

such degenerstive dlseases o all other cancer , corebr.l vascular 
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Bor-es e poy SHUIET 16 
AUTECTIVE ORBER RE BiS6OVERY MATERIALS 

MARCH 90: 193 
HON N2 A s, A, 

C R NATION Twha AOOE 

leslens, snd heart disease in the §5.69 age |v.o':n’;"pu;‘i‘6‘_l§3°;"'w 

Altbough mertality fron. these causes did mru-ofiw & : 
retiress with age the overall results showed obeerved deaths quite . 

elose te what would be expected. la Table 10, where the retiress were 

classified by usual occupation, this same circurstance persists. Here 

separate catogories for cerebral vascular lesions and beart disesse 

are set shewn but these twe sete of dlseases contribute heavily to the 

eategory 'sll ether causes . Ia this latter category it can be seea that 

obearved desths were conslstantly quite close to those expected even 

reachiag & 10 per ceat deficit ameng office retirecs. Results for all 

othar sancer ' aleo foliowed this same pattern showiag at 1ot a 185 

peor cont axcess ia production retiress while exhibiting a 14 por cont 

dafictt a maistensnce-service retiress. 

Berksea has conumested ea the n;luq soe- specificity (a the 
association of cigaretie smoking sad disearve. py He observes that in 
several of the prespective studies carried out oa this probdlem there 

are em000000 ia desths s mong snekers for nasy discsse categories ia 

oddition to Jung cancer. Ia view of this, be bas suggested that the 

oboerved ssseciations may simply be spurisue aad develd of sticlogical 

mesaing. Ou this point data precented bere would appear te be free of 

such complicating (sstures. 

Is Tables 13-15 where mortality by usadjusted expesure scere 

wae emmined the results might have boen atfected by & particular kiad 

of syotoratic orver. 1t (s peseible that sarly perieds of employment 
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with the aebestes company were et recorded on the #uvely T 1908 

somae retirees becsuse of missing or iImcomplete employment records 

ot the (adividual plante. This weuld be reflected in mere naen beginning 

thelr employnwat with the company at older ages thas was actually the case. 

Such a eituation would tend te uaderetate asbestos exposure and conse- 

queatly unadjusted exposure score. I lung cancer mertality does, ia 

faet, inerease with amount of asbestes exposurs 28 determined by 

unadjusted seore the pattern of SMR's for this disease over the four 

score categories would be affected by » misclaseification of retiress. 

Tor asample, Uf the 0-24 score category contained & nunder of 

retiress for whom & true unadjusted score was much bhigher, the resul. 

tiag SMR could be Mased upward. That this niight indeed be the case 

1o given sorne plausability by the result in the lowest score category 

ia Tabls 14 for respirstery diseases. Thare were é ocbserved deaths 

from these esuses, 2 of which were due te pueumeconiosis and pulro- 

sary fibresis. The latter twe desthe, which accounted for the entire 

encess, sccurring ia retirees whe seomingly bad very low exposures 

are semewhat surprising. In the past these dissases have been 

associated with much greater ameounts of sebestos exposure. Cen- 

trestingly, U 2 sumber of retiress were omitted from the highest score 

estegery due 1o understatiag of employment with the asbestos company 

e SMR might be bMased downward. 

In addition o the scores used ia this report thare were tweo othar 

variablos whish could have Deen used te estimate dese, both being 
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somewhat cruder. Cne ic ‘age ot firet on ploy. .ent with the asbestos 

eempany ', Siace alr.ost all of the retiress were remeved (rom Arther 

exposure at age 65 this vartable weould at les st deterinine the length of 

employment which (a turs might be correlated w ith ameunt of exposure. 

Indeed, Table 11 Iadicated that age at first er.ployinent was closely 

asseciated with tetal vasdjusted expesure score for production an:. 

maiatenance-service retiress. The other variable 1o year of retirer.ast . 

The reaseaing which would lead to use of this sstir.ate of dese s that 

dust axpesures were probably higher the further back in tirre a r.an 

worked. These individials retiriag in 1941 niight then have been expesed, 

ou the sverage, to higter levels of asbestos dust than those retiring in 

the 1960's. Table 27 shows the distribution of the retiress by total 

uaadjusted empos.:e score and year of retirement. I car be seen that 

for this particular group of rea there was no association betweea these 

varisblos and hence use of year of retiremest as an estimate of dose 

would ast bave been very frafthul. 

Among the 352 deaths ia the presest study for whick the death 

sertificate was locsted three lavelved the term nwesthelionw ae 

the uaderiylag cause. Twe were mesethelionus of the pleurs. COune 

of these was coded ae maligmaat (163) probably because nietastases to 

he lung and pericardium were indicated by the sttending phyeician. 

The other was coded as bonign (212) pretebly because the presence of 

metastases was soviadldfied snywhore on the cortificate. The third 
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Table 27 

Distribution of 1,060 Retirees Who “ orked 
t Primarily ia Preduction or Malstensance-service Jobe 

By Total Unadjiisted Lxprsure score and Year of Retirement 

iy 
Tetal Year of Retirement 
Usnadjusted [~ .J‘_ G > e 2 94147 | 198-82 198387 1958-02 1963-66 

“core Noe. % |[Ne % |Ne S |[Ne. % [No. 4 
S _— - 

A1 wcores | 178 100.0| 163 100.0| 256 100.3] 271 100.0) 157 100.2 

0-24 66 IT.1| 45 26.8) 42 16.4] 65 240 J1 M6.6 

23 -74 4T 26.4| 47 28.0| 81 31.6] BT 32.1] ¢ 3.0 

( LN ) o 25.3| 48 265.5| % I7.5| 83 0.6 76 e0.0 

200 & ov-: 20 10.2| 20 16.7| 37 148 M 1M3| 22 1M 

SUBKCT 10 
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such case was & iesctheliona of the peritoussl cuvity. This was 

coded as maligasa: (154) probably because it wae scconipinioa oy the 

pbrase gessralseu carcisomatests . 

Table 4t coatatns 000 laformation on - il deathe occurring 

avong the aitlal group of 1, 738 retirees l<sititied by the asbestos 

company and relesrec to in Table I, TIhe yrwel <45 demotes ueains 

Gt ages uader 65 wbile the aymbel 65+ s :.eant to inaicate ueathe at 

4gee 65 and over. .ha : cesths Meted vader the Besuing i.esotbeliona 

are all those for whicu this tearm Sppearea oa toe desth certificate. la 

overy case it was selected ss the vaderlyiag cavee of deata. laterestingly 

enough, this consdition wae referred to by olx differest cooe nui.bers 

of the ICD Met (Tth Revision). Theee codes were: 156, 163, 199, 

<11, 212, sed 227. 
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Table 2k 

Dlotribution of eau s Cceurring Letwrer | 11l cou 1907 
Ameng 1, 73S Fereoas ¥ ho Retired From an 

7 sbestes Procucts * «a. facturing Conpec) .. .ring 1941190, 
By Sea, Type of Retivement, sad “siscted Cavses 

3 -T- Tetal Luag Pueunwocoalosts Meoo- 
Desthe “ancer ad TV, Tidroste thellor-a 

ks Malee i 
Towal L o < ? 

Nermal o8 « 2. s 

Dieebtitey 
and Esrly| 443 Ll Ly . 

< 18¢ a a8 . 

L » L] 3 o 

Formales 

Tetal 30 2 . ] 

Mermal 1 ] ] ° 

Disabisty| 
ond Early| 12 1 3 1 

<68 i3 1 1 0 

e @ ° & l_ 
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prics to retirorrant, Thoy were ob 

p =~ X ww Alsleries wive aw e for vistually = aubjects vlich 

teal.2ed cotinates ol ths Cust esiic loa ~t sach Jeb hell, Sczies 

wers calowitel v hick rel oo Witlamoart of Sval 

PLD 2ecemndaied i 13 s uiiad ke 

Ta~z the suljects Ly Ll nee.paiicnsl 

ex;33:res. The mori:l €26 study proep vaz corozarad 

; atof all U, €, vilre = 
perled. Taplials voe ziiees onre 

fro:m the werk hlztory %o eruce el 

The major fladiazs ofile Stuly wore: 

-fi?535?53213?::;:!:;Ffi[umgwn?pqmr7 
SETFGTTRIETY viotanasd Mo LG CARCAE Sk w2 s two 

3nd one-killsbuve that precicted by the experioncee! 

4 'm The exifre excess in respirziory 
* CQlzenses wis 23 to desilr from pa oconlcsis and 

4 pulnsnary filresis. 

- 

2. The excess for lung eancer cuscrved & .onz all retirees 
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4. 

Mes who had werked prin-rrily in pro. 

duction !oby experienced a 7* per cert excess vhils » 

four-f31¢ riev wae seen tn rer * %o "l worke” prinarily 

fe rcinteracco-rervice johs. “*. o=tire excess 'n 

4es‘ e frov raspiratory dlennser vwa- confised te = eon 

who “+2 worked primarily in Ma’ rilon jobe. 

The sattern of “MTM's for lunp cance: by categery of 

vazdigted expos re ncore was en- ewbat ey-ivocal. 

AfRer shaning & rather large evcers of ling cancer “eathy 

in the lowest score category, \'TM's decrenses and then 

incressed ronotonically, reaching s five-fold excess (o 

the highest score category. / mong retiress vlo worke? 

primarily ir production jobe *}R's for respiratory discases 

lacresced sharply in the higheot category of usad) sted 

expesure score. 

When the variable “age at first employr-eat with the ssbestos 

company” was analysed in conjunction with unad).sted 

Sxposure score it was obeerved that the previows excess in 

deaths from respiratory dlosases among preduction retirecs 

was maintained oaly (u the high score - young age category. 

O the ether hand, the emeoss ia lung cancer deaths among 

PROTECTIVE M'W%Mm of age-acore cotegory. 
MA4CH 0, w3 
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Vorlous [acioie . ore discussed whi it cuviv vave contribite. 

10 the unusual luag cancer sxperience seen ii .0 reliTees. »Tong 

these were differviiiel s..oking Lablis and birioplace. Ik was shuwe 

that the observe. .iile.s.<e08 ia luag coscer wriuslity could not ve 

e:platned by L6 itact. it CIEOPOME 1 VaIuy p-it®i do alone. . o0, 

1L was JOmMmons.raib. Lial the laTge prepurite: ol Wreign-20ra 4. vag 

ize retirees coulu But evcunal fOr e ODAGI VA . LaAced IR il CObuer 

Jeuths. 
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