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EPIDIAOLOLICAL STURY OF YWINYL CHELOGIDE (errrie

I

Final Yeport - Hay 2, 1974

SUMVARY
Efght thourand threo bandred and olphty four von b bl ]

one year of occupatfonal exposure to vinyl clhiloride telog. Dby 91,

1972, were followved {n a historfcal prospeetive mortallity etudy.

major findinps of the study are:

1., The overall mortality of study popmlation was
approxinately 75 percent shat o wenld be cxpectoed
comparable population of
lio cause of death shoved a statistically «f
excess over what would be cupectel! da cerparall

male pepulatlion,

o new deaths identifted as anplosarcern of the
found.

All previously hnown Angienarcens deaths
population during the study period were feund as

of the routine study procuedure.

Cancers of the liver (primarily 2

system, brain, and ecancers of unknown

well as lymphosarcoma, occurred more oftern than expected 1
those members of the study pepulatien with tic preatest
exposure. LEven thouph the cxecesnsesn viere not nis
sipnificant, the findings warrant further ciudy,

Other cancers occurre:d at lower levelsn

male population, uwith the excepilon of cancers

buccal cavity and pharyns The SHEEINY S S T

oot oar beget
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which hogwever van dnversely rolatod te csjonure, §

cancers,
.
- k3
The erplanat ton for thin uddny 1o wot appareit., !
. il
II. NTrOLUCT 105
The study wan bepun by Tabershaw/Cooper, Arceciaten, Tor, on
June 15, 1973, under contract from the Mnufactaring Chonietr Acceciatlon,
The original edght month perfod of the contract van later entended Ly Lwve
months, in consideration of Jogletical probloms ari«ing fron the nusmler of “y
y 13 p »
plants which partfcijated in the study.
The objectives of the rtudy are:
. et : X
(1) To comparce the rortalivy of individuals vio have worked in winyl Qo
/0]
chlovide plants with that of the peneral jeopulation; o
S
(2) To compare mertality patterns within the popuslacien of vinyl
| B | J ~J
&
chloride vorkers, bascd upon estimated eccupational exposure; ani ’
1] 1 t
(3) To compare rertality amonp vinyl eliloride voriers with the ror-

tality of other groups which TCA, Tnc. har ntudied.

The study teool the form of a histerical prespective mortallty study. ﬁE

The study population consisted of Individuals vio had verved for ot leaot
one year in a job involving cxpesure to vinyl chloride before Decorber 31,
and included retired and terminated as well as actlve worwers, For cach such
worker the date of birth and an emplovment bistery uerce ebtained, and the
cr

vital starus of the vorker as of December 31, 1972, was ascertaindg,

those found to have dicd, those death certificates thar were avallille

vere obtained and the cause of death determined.  The obeoreed wertalzty

was comparad with that of the Unlted States rale pojulation.
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The Manufactur {np Cherints Ausocdation fdent 0000 470 Unjte ] Llaten

plants belonping to 19 companfen, wvhich cither producet winvd chluride or

.

used 1t In the production of polyvinyl chloride,  The e aud adidren
of a responsible Hajnen person at cach cerpany and plasnt vag provided
I I3 R t

to TCA, Tnec. (Attaclment A).

A briefl guestionualre wan sent to cach plant to oltain an entinate

records could Le obtained, and to deternine whetior Job
avallalle for retired and terminated vorkors (Attaci-ort B).

All the plants respended. On the basis of tha veplive, feur plants

were dropped from the study tecause they had beyun eperation s

-
~
e
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P
&
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. It was felt that cexrosures in cuch plants weule
bricf to provide useful data. Study of ene ecther plunt was delerved be-
cause 1t had stopped production of winyl chleride seven veavs age, and
appeared to present difficultics in fdentifyin: an-capesed populitien.

in additien, three move plants were cxcluded frow analysis because,
vhen data analvsis bepan, it-vas found that inferiaticn frem these plants

wan defective in one of several respects {e.g., ne exponure data, ne job

historice available for terminated cmplovees, cvie.).

)
ar

The present repert therefore deals with 35 dermentic plonts involwed
i

~e

3 in cither VO or PVC production, which provided a otuds jepulation of

8384 individuals, . )
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IV, DATA COLLICTION ,
In each plant, data were collected for each varber stated by the

plant managerent to have best caployed for at Jeast one wvear o a job

involving éxposure Lo vinyl chltoride,  In sone plants, porttontarly thon

producing the mononer, this determfuation could boomade on the ban s of

Job titles. Usually, however, cxposure wan o functlion of both Job title

and the locatfon of the job In the plant, so that the .-:::-:u::.';r:«‘-m of r-}:.x‘-()‘»nrv

had to be made on a case-by-case basts by plant offfeinte,
Data were collected for as far back in tire as cemplete recerdn were

i

kept. In most cases this covered the entire Ldotory of gl

Le plane,  In

-

others, recerds wore kept for a fixed peried such as a decades Ina few,

records were kept for different perfods, dupending on wietier the wverher
. had dicd on the job or had left employment.

In the latter énsc it wias necesuary to exercise core in defining the
period for which study data were to be collected. For exanple, ff & plant
kept records for five years on those who lelt (:::;;:loj.:.':vr.t, but kept them
indefinitely for thosc who died on the job, no termination could be in-
cluded In the study unless It occurred within the last {ive vears. Data
from the carlier period would be biascd for the purpene of this study,
since a worker had to dic to be in the records for the eavliaer periced.,

The policy therefore was to determine how long each hind of record was

kept (quit, discharped, retired and alive, retived and deccased, died

while employed) and to define the study period as the shortest of thene.
Oune probhlem which arose in the PVC plants resulted frem the fact that

a worker could transfer vithin the plant frem exposcd Lo non-czponcd jobs.

Therefore, c¢ven thouprh the nurber of vorkers in exposed jobu at a given

S e - [ Lo - R . . .- : i ew [T -




wl et torce, T owas

tme may have been a amall projyortion of the tol

necessary to scarch every worker's record to flad those who nlpht dn the

Coveral of the

past have bad over a year's cxperfeuce fn expored Jobe,

PVC plants undertook te conduct this search L TR RIT I

As a result, plant data were cellected fn twa vars.  In nete plants,

recerds desipnated

a TCA, Inc., tvam visited the centablistment, coplcd 1le

by manapenent as represcenting caposed vorrFors, i

h others, the

detailed expusure cstimates to produce a job history,

plants were provided by TCA, Tanc. with standard forrs widdch they filled

out for workers vhoem they ddentiffcd an caponed, Threc bauic {o

used, depending on whether the worrer was Funown to be alive, knowm to be

with

dead, or was of unluown status. In all three cases a wors histery

estimated cxposure vas recorded, the differences bolry in the ancillory

data required. Attachment € shows such a form for worrers Fnown to be

dead.

Approximately 5000 of the study population car® fron plants vislted
¥ ¥y Pol P

by TCA, Inc., while the rvemainder come from plants which had filled out

the forms themselves.

V. THE MEASURIUENT OF BLPOLURL

The job history forms (Attachment C) were originally desipned fn the

expectation that vinyl chloride exposurce on each joh conld be quantifiied

in parts per million. This proved penerally to be imposaible.  However,

industrial Lygience and safety personnel in cach plant were able to ident

certain Jobs and lecations as involving the highest cxpesures in the plant,
and to classify other exposures as medium or leu relative te the "high"

representsd Ly the Jobs with the preatest exposule, Therefore, the attenpt

82020 S®y
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tv obtaln oblective ecxpoaure data wae alandoped ) aod cack cxponed Job dn @
; ©
) the wvorker'sn hintory was scored 1, 2, or 3 to Iodlcate Loy rediue or Wiph
egtimataed exporure,
This gross classiffcatton has two najor fallln ., a5 a reault of the
subjective nature of the estimates, The flrst fo that the fcores ropronent
estimated relative exposure vithin a given plant. 1t {5 tlarefore jenaible
that, in objective terms, a "high' score in one plant cerrerponds to a
.
"mediun' cr even "low! score In another.  The seeonl o that exposares in
most plants have rended to deercase over time, so that o worver vith Jong
service may have had jobs in the remote past which involved "low" cmjorare
relative to other jobs at that tiee, but which minht Lo "hieh' In cormparisern
with current ezposuves in the same Job, This rubjective clansifteation fs
3 . therefore of questionable validity lu characverizing the «xjorure of a
given worker. For cpiduaiological purposcs, however, these whe have Ligh .

scores can reascnably be expected, on the averape, to bave had the preatent

exposure, while those vith low seores will have Lind the least, even t

the true exposure in each group may vary considerably from puerson to person,
The cstimated exposurce ‘history of cach woriier was summardzed Ly calceulat -

ing An Exposure Index (EI). This was done by multiplving the nunber of mentin

on cach job by the exposure score, totalling these overall enpesed jobs, and

dividing by the tora® nuuber of months of exposurc.

VI. FOLLOU-UT™ OF STUDY POIULATION

A follow-up proccdure was instituted for these wvho had left emplevnont

and vhone vital status could not be determined at the Tocal plant., A portion

of the terminaiions was traced by maifl, nsing a form lotter sent to the last




known address.  Attacrl:ont D oaliows owel o Yetter . 30 b Yoettar va te-
turned a6 undelfcoral e, the procedure sloun dn Plhogre 1w vned 1o
obtaln a currcnt saddress,
The reraludor of the tepadpations o Lyt virg Y v retall credit
]

bureau. The Tatter v atoo done for a post!los of thov vhin cagid pet

be found by the watl feilov-up, |

0v1020 sS®H

Approxirately 5570 of the study vojatation oo e Tante dnowhich
'y

dircet mail fellew up wos g oy de don the por ol Do of the popemd ot den
follow-ups was Yy retadl crodils boarean, Ther g oo Pee Iy
difference boetveen the specers rateg of the too woth 0 Tog faey

Table | shews tle vwital status of the staly jopniativg s of Boeosier
1972, Tollow-uyp i 854 percent cemplete, altheegsh Tollos =ap duta were
sti1l bedng recedved at the time the Tiles were elewod for thia roport,
Of the 352 werkers knoun to be dead, death cortivicate s b been rocciecd
for all but 24,

The mortality ealenlations fn the nuco . o thin roport
are based cnly on thone workers vho vere succennfully troced, which s
cquivalent to assuming that mortality amon, those not fount s the sane
as amony those who were found, 1In order to the recconablenc:s of
this assumption, the differences between those found and pot Tound are

examined briefly as part of the folloving scvetion,

VII. DESCRIPTION oF 1007 POPULATION

Table 2 shows the distribution of tihose succonnfully traced, by vone
of birth and nurber of nonths of enposure. The nedlan Brth wen e 191

(compared with 1920 {er those not found) an? the teolinn duration of arplew-

)

pent dn an oxponcd Job owas 80 omenthis (B4 meont

o In thone oot Seen ), The
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_nhortc.’;t c¥posures ocenr tn toth the oldent men, ront of whanocoriing
1life was over wﬁcn vinyl chilorfde came Into peneral uvne, and the rounpent
' men, whose date of hire was closer to the cloctng date of the ntudy,
Althouph nearly half of the study populaticn bil oo thnn 60 pentie
of exposcd employuent, there were nevertholens 855 vorbers with 20 yoars
or rore exposure, and 1041 with 15 years or more,
Table 3 shows the distribution by durai!un of caporure apd the year .
in vhich cxposure bepan., The nedian year in vhich exjonure Lepan wag 1007 h
(versus 1953 for those not found). MNotfce that almect Lal? the study
population first entered cxposed cnploynent fn the decade TU0O-00 Tidy
reflects the fact that a great many plants {iray bepan vinsl chloride
operations in that deeade and weans that these werbers have net been
ollowed for any substantial lenpth of time after their enpeoure oceurred.
Table 4 shows the relat{onship between duration of emposure and
Exposure Index (E1). The medtan BT ds 1,45 (1,75 {or those net found).
There docs not appear to be a close relaticnihip hetween the LI and the
duration of expesure, that is, workers with a higher VL de net difier
substantially in duration of exposure from these with a lower I'l, Coe
implication Is that in assessing the relaticnship between mortality and
exposure, hoth duration and level of exposure should bhe cxamined separate-
ly, as well 2 in combinatien,
The data shown above for these not found iundicaten that they wvere
born (and bepan their cxposure) about 10 years betfore the pronp on vhich
follow-up vas complete, and had about half the duratfon
with a sliphudy higher 11, Typieally, their ompleynent fnoan expoicd job
ended before 1900, The bulk of these workers came {rem elder plants fror
@
e oo n P —
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vhich data were collected Iate in the

Althouph there nppe iy Lo Le notht

in terms of work histury and czpoture,

cxposares tock place further back Jn tine than t

fully traced. It {4 thercfore pe-uible

substantial latent

peried, mipht clhow a

mortality from the Lraced group.

VIIT. CGALCUILATION

VLA

OF 1Y oF DEATH

I

H

e
[RETHS

The usual method donerih the

kind 1is

S

to express the number of deathn

e
mman

percencage of the m

s

male propulation observed over the o
statistic is called the Standardized o

In order to calculate the nurher o

necessary to coleulate the number of ven

obscrved, ani te clussify these vears o

into which they fell and the birth d

ate
T.able 5 shown

on whem follow-up wis complete. Thie

o
(2]

of observatien. VYor cxample, the table

years 1925-29, there were 2725 person-v

interval 30-34 ) and an easy calculation shouws

lived in a period whoue midpoint warn ab

deaths to be expectad in this cell of

aleys aped

occurring In 1940 geouy 2705

population.,

cr vhirh would have boon exper

such a calculatien fer the 71028 vinyl

~ey

Luay.

sy

ny o wery el atont thls proap
ft fs nevertioloos trae that Lhelr
bat ool the proup nuccostes

that thedy vostaliny, afltar o

sorewial A0 rent pattarn of

risk of death in oa study of thls
vhich actually ocourred ae a
ol in oa oconparable
Ape and Lime Intereale, This

rtality Patio

g (o

.
1

{ empeecred dea i
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irs for which cach worber wie
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cry,
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roup repruenvntn 77
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shows that for wvorbers bhern In she
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our 1960, Thercefere, the nurler of
e table is the nudber of demtt:
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In the presest stady the U, 5. male populatfon cas used an the
standard of compar{son, and the age-spectfic UL DL rale death rates
for the appropriate apen and years were applied to the corresponding
cells of Table 5 to obtaln the cxpected dvnthu.l Thin was done for all
causes of death together, and for cach of the 35 causen for vhich detalled
mortality rates are publishad on a natienal basis (emiiting wuch cavses
as breast cancer, conpenital malformatlons, and distcanes o! infance).

Table 6 shows observed and expected deaths, and the TME, for cach
of these causes for the total study preoup. In caleulating the S0's for
specilic causes, the 24 deaths for which no certdficiates were found were
assumcd to have the same cause disvribution as those for which certificates
were available,

In the standard population, cach SNl would bLe equal te 100, Therciore,
the statistical significance of the deviatlen of ecach SR in the study
population f{rom the cxpected value of 100 was tested., A siople astering
indicates those SMR's which differcd s (ic » frem 100 at the §
percent level, that is, which had a probabilivy .05 or less of
orcurr.ng by chance. A double asterisk indicates those which were
significant at the 1 percent level. ESMR's based on fewer than 5 obscrved
cases were not testad for significancc.z The practical interpretatien of

these statistical statements will be exanined below.

Each diagoral In Tahle 5 correspownds to ctxperienee conterod sround a
I's

given year. For the first three diaponals
were uned; for the next three, 1955, 1959 and
last two, 1967 rates were usned,

re: left to right) 1900 ratesw
1965 vates vere uned; for the

Large-nample tests of significance were derived frer: Chiang, €. L.,
"Standard error of the ape-adjusted death rvaze," Vital Staticties
Spectal Beports, 47 (19¢1) pp 275-285,

£v2020 S?H




Table 7 shown the zame SMR's for vorbors with an bzposure Indox
below 1.5 versus those at 1.5 or above. The dividin, point of
represents a level halfway between "low' and “redfoe ™

Table 8 shows similar results for workberes with e
exposure versus those with 5 oyears or tore.,

In order to exanine the possible Interaction betuween du
level of exposure, the study population was divided Into 4 proups on
the basis of both UL (low ve hiph) and duration of cupeoiure (shert vs
long) usinp the same dichotomizution as Tubles 7 and 8.

Table 9 shouws the results for short versues leonp cxpecure in the low
EI group, and Table 10 shows the same comparfron in the iiph NI groug,

In cach of the above tables, deaths for which certiflicates had not
been received were assunmed o Le distributed as o unifors perecntage of
by

all causes. The cause specific SMR's were therclore adjusted upware

a percentage which varded in cach subproup, Table T1 shows the dintri-

bution of uncertiflced deaths in each yproup, and the resulting percentape by
I H 3 .y

which the cause speciflc SMR's were Increaned.
IX. ARALYSIS

The overall mortality of the study populatien is statistically
significantly Jower than that of the U. S. male populatien. There wore

352 observed deaths compared with 467 expected, for an SNHR 75.

¥v2020 SBY

Table 6 shows that no specific cause of death wvas statistically sipnd-

ficantly preater than expected, Several, particularly heart diseasc,

accidents and "other discases" not detailed in the tables, wvere s

below their expected values.




Wiien the gtady popalation fa dfefded arcepdiog to Loopth and daratfon
of exposure (Tables 7 and 8) and combinations of thewe reasrer onts
(Tobles 9 and 10) three malor patterns omerpe,

For mallznant neoplatms as a whole, the SN0 fncreca s with fncereasting

exposure, whether measurcd by level, deration, or both.  Intthe hiph cx-

posure group with 5 vears or wmore cxpouure (inble 10) tihuwre are 36 observed

cases and 20.11 expected.
For cardfovascular - renal diseases a preoup, there are alve increses

in the SMR with increaning exposure, but the nunber of elserved canon rermafn

groups except the hiph exposure, len; duration pronp in Talle 11.
For all other causes, there are no conaistent relationships with exporuarse,
Within the malignant neoplasms, the largest (altheuph nat swatintically)
significant SR 18 in cancers of the tuccal cavity and
obscrved, 2.84 expected, and an SHR of 189.
that all these caser have Exposure Indexes belor 1.5, and 4 out of the 5
have less than 5 years exposure.
Cancer of the digestive systen shows no cxcess
as a whole, HMHowever, in those workers with tmposure Indoexes of 1.
higher, there are 12 observed cases where 9.14 are expreted (rable 7).
the subgroup of the above workers with 5 years er rore czporure, there are
11 observed cases and 7.47 expected,
Respiratory cancer shows a slipht excess In the total jroup, and a
sirflar pattern for dififerent exposure categpories, with 13 ebscrved versus

10,28 expected when the I'mposure Index s 1.5 or higher, and 12 observed

Sv.020 S®BY

versus B.50 cxpected vhen, in addition, the duretion ef cupooure is I wvears
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Malipnant neoplarms of other and unepec!ffed nites show m cxeews dn
the total group, awnd an fucreane with both leve) and duratton of cxjonure
(Tables 7 and B). The relatfenahip with cxponiure [no1ore px‘(l:nm:nf ed, ondnoe .
those with exposures of less than 5 years liere fewer caned than expected,
The lymphosarcaman, althouprh oceonurring at alwut the expectad rate when
the whole group {s connldered, are concentrited alvont entirely in the jdgh
exposure long duratfon proup., In that tatepoery there e 4 cases obnerved
and 1.84 cexpected.,
Cancers of the genital and urlnary orvypann, and leukendsn, bave fewer

cases than expected, The nurber of cases s teo small to exawine any trendsy,

X. DISCUSSIaN

The {avorable overall mortality of the stedy populatien i a phenomeron

cormonly obscrved {n worninpg pepulatiens.  fStudies of several cccupatiorsl
groups have shovn that, cven If there is an occupitionn] hasard whfcd preaty

increases the risk of death from a particular cause, the overall roroad

.
-

may well be faverable. Table 12 shows the 5MR's obtained In a nurmber of

recent studles of other occupatienal groups. Althouph for zechnical reancni

these SIR's are not strictly cemparable, the overall mortality In the presont

study is clearly faverable,

SMR's which are hipgher than expected may be werthy of attention
even if they are not statistically slpgnificant, This is crpecially true In
the present study since the nunber of deaths from rany causes is guite rmall,

and even a relatively hipgh SHR pay not reach statistical «igniffcance.

1f, in addition, a particular cause shous a conasistent pattern of

inereasce with exporure er estimatod exporure, the findinge are jarticularly

P Y Y b ey Sy
il ""Mfk‘?‘f-baa Sl
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interesting, 5
By these critcrin’ mortality from dipentive cancer | respiratory cancer, gi
cancer of other and unspee!fied slten, and Iyrphoraroo o, appear te be related ;
to cxposure as cstlmated fo thio stedy, .
Ta view of the asnociation betweon vwiny) chlorlde czporure and anplo-
snrramn of the liver, the digestive cancors vere cxaridnoed further Lo see
what contribution anplocarcena made Lo the observed tortullty pattern,

s, of which tho were

Of the 19 dipertive cancers, 7 woere liver
anplosarcemas accordirg; to the death certif Vouorer, anoly anpionarcen:
deathes In viny! chlorfde workers fdentiifod by other fnvotinator:, t
were 6 which oceurred in the present gludy populatio
perdlod., They were all found In the ccurne of the study, tut 4 owere

11

on the death certificate as due to causens other than anpicsarcena.  Table 13

shows these deathis wfth the death ceorvificate cause.

If there had been ne angicsarcemas, Table 123 shiovs tiat Ll

of digestive cancers in the hiph exposure grouy veuld have drepped te

the nusber vith high cxposure and 5 years or rore cxporure weuld have drepped

to 7, so that the wortalivy pattern in thin cause group ie due eptively te

anglosarcomna,

The other cause group worth further investigatien is cancer of

oo e

other and unspecifivd sites, both because it is a heteropeneous ca
because 1t scems, unlike the other cancers, te be more related to duration than
to level of exposures.

Table 14 shows a liut of the specific causnes fnclud.d i this catepory,

which {8 essentially brain cancer and peneralivad cancer with primary oite




unknown. About 40 percent of the oboerved deatbhviwere due to brain cancer,

In the pencral male populatjon, about 22 percent of this catepory I duc to

brain cancer, o that not only fa the wortal ity from thle canae exceaafve, bat

brain cancer {5 overrepresinted.,

The postlbilivy exfsts baved on the Tach of pectt oty of weme of Gl
Hsted eauses that some of the braln cancers were not o dfrary, but rmetantaner
from another unfdent{flced cfte such as the lunj.

The eancers of the buceal cavirvy and pharvox are A0 Loalt te expialn
because of thelr oceurrence in the 22w cuponure - short exponure proup, It
is possible that this 15 a chaner oconrvence, or that capomnres Lo other

substances wverce {nvolved.

X1, POSSINLE BIASES 1N TRE CALCULATION G} RIGE

There are three arcas in whielh bian could have enterdd the ealeulattion
of the above SUR's, The first Is the choiee of the U, 5. male populaticn ns
a standard. The sccomd {# the abuence of 15 purcent of the population vhe
ware not found. The third is the discovery, as the :‘.U:\ig' erded, ef a proup
of 1500 workers whose exposures occurred up to 35 wear: ayo, and who are not
included in the study proup.

The choice of the U, S. male population viae not entirelw appropricte.

The study population was concentrated almost entively fn the Yastern half of

the United States, whose normal mortality s sligphtly hirher than that of

the whole country. This inplics that the correel expe~ted values should

have been siipghtly higher than the ones uvhich vere uned, and the corres;ondiim

SMR's slightly lower. This has no practlical :45;_;:\1!‘%c.s:‘.cv exvepl for those
malipnancics In which the S8 were alwove 160, Bowever, repicsal Jif

in mortality frem theee cauwnesn s such : : : T s Lo
with

most 1.2 10 3 percent Yowor

X
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n
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The worlers vhe could wot he tracod ray conectvallly contain oo diapnopor-
tionate nubier of deathn, which could fucreane the oyerall SUF, L appears un-

HFely that the dlstrfbat fon of causes vould e sobatant ol ly A ferent . Mo -

ever, without actual data fn hand, the posstbil ity cantern be ruled out that

cither some new causen of death mipht Vecome sipnificant, or thitl sore of the

relationships feund In this siady mizht be dilated.

The same cemments aypply even more tu the gproup of 15709 werbers diacove red
too late to Le included fn the study proup, since they would provide data in
» Iatenmew) dn owhich the procont

precisely the area (vory lony expontre as! len

study 1s relatively woak,
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Table |

Follow up status of BEIBA Vinyl Chlosfde Worrers

Total Derad Uik noan et ferrrfieate:

aent W

humber B
Percent 1IN0
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Table 2

Distribution of Months im Exposed Employment by Birth Year,
for 7128 vinyl Chloride Workers with Completed Follow-up
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Table 3

Distribution of Months in Exposed Employment by Year
in which Exposure Began, for 7128 Vinyl Chloride Workers with Completed Follow-up

Tear Exp. ¥enths of Exposure i i
Started Total <6n 60-119 129-179 180-239¢  24£0-269 Ing-35¢ 36Nn-419 | Unknown :
1933-39 35 2 4 1 4 6 13 5 ¢
1647-49 1048 135 a3 119 151 277 237 3L 2 :
1653-5% 1962 389 257 3e3 631 282 20 '- )
1959-59 33468 1714 1442 195 13 ) ;
1372-71 715 715 3
K |
Tetsl 7t28 2955 1794 693 786 563 250 33 39 k
i

April 15, 1974
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Table &

Distribution by Months of Exposed Employment and
Exposure Index
for 7128 vinyl Chloride wWorkers with Corplete Follow-up

fxposure Months of exposure
Index
Total <60 60-119 120-179 180-229 240-299 320-359 350-L19 | Unknewn
1.0-1.4 | &n32 17t5 1125 &n2 406 274 92 18
1.5+ 3657 1240 671 295 280 291 153 21
Unrnewn 39 23
Toral 7128 2955 179 697 786 563 251 39 3¢
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TABLE 6

OBSERVED DEATHS/EXPECTED DEATHS 8D STANDARDIZED MORTALITY RATIOS IN VINYL CHLORIDE WORKERS

Cause of death with I.C.D. number
obsfexp

Abl causes 152/4467.28

Tuberculosis (N01-019} 1/5.71
Tuberculosis of respiratory system (001-008) i/5.34
Malipnant ncoplasms (140-205) 75/77.16
Milignant neoplasms, buccal cavity and pharynx (140-148) 5/2.B4
Malignant neoplasms, digestive organs and peritoncum {150-159) ty/21.07
Milignint necplasms, respiratory system (160-164) 25/23.01
Milinnent neoplasms, genital orpans {170-179) 3/3.55
Malignant neoplasms, urinary organs (180-181) 1/3.eD
Milirnant neoplasms, uther and unspecified sites (190-199) L7/11.75
Leukemia and alcukemia (204) 373.77
Lvmphosarcoma, lvmphatic and hematopoietic tisswes (200-203, 205) 6/6."0
Didbetes rellitus (260) 7/6.31
Major cardi{evascular and renal diseases (339-334, 400-458, 592-59%4) 155/207.5%56
Vascular lesions affecting (NS (336-134) 13/254.48
Rucumotic tever & chronic rheumatic heart dis, (400-402, 410-416) 5/v.87
Atteriosclerotic heart disease (520) 121/1237.33
Konrheumatic endocarditis (421, 422) 1/6.58
Hepertensive heart discase (540-4473) 9.1
Qther bhypertensive disease (445-447) 260
Chronic & unnpocified nephritis &' repal sclerosis (592-594) 0/4.27
Influenza and pneumonia (L8§0-4%3) 5/9.96
Ulcer of stomtich and duodenum (340,541) 24383
appeadicitis (550-531) 0/0. 60
Hernia and intestinal obstruction (569, 561, 570) 1/1.51
Gastritis, duodenitis, enteritis and colitis (533, 571, 572) 171,51
Cirrhosis ol liver (581) 15,00
Heperplasia of prostarte (b10) 00 3u
Syvaptoms, senility and itl-defined conditions (780-795) 1/7.34
#11 other disecases (residual) 21/45.7
Motor wehicle accidents (BL0-835) 17/32.70
Qther accidents (800-802, B4N-962) 18730, 04
suicide (Yvld, $7-979) 16/16.8)
Hemicide (9b4, 980-983) 1/11.98

tumboer ol workers 7128
l'ersen-years 77856

Losp s adjusted lor deaths with cause unknown. See Table 1.
sipniticant at 5% level.
*Significdnt at 1% lewvel,

Mav o igTa
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TABLE 7

OBSERVED DEATHS/EXPECTED DE.THS AND STAND-RDIZED MORTALITY RATIOS IN VINYL CHLORIDE WORKERS,

BY ESTIMATED LEVEL OF EXPOSURE

Cause of death with 1.C.D. number

El <l.5
obs/fexp

ET21.5
obs/exp

sml

All causes

1R8/270,33

£157/195.58

Sﬂii

Tuberculosis

Tuberculosis of respiratory system {031-008)
Malignant neoplasms (1460-205)

Malignnant
Malignant
Malignant
Malliznant
MalignJant
Milignant

Leukemia and aleukemia {204)
Lymphosarcema, lymphatic and hematopoietic tissues (200-203, 205)

(001-019)

neoplasms,
ncoplasms,
neoplasns,
neoplasms,
ncoplasms,
neoplasms,

Diabetes mellitus (200}

Msjor cardioviscular and renal discases (310-334, 400-468, 592-594})
Vaccutar lesions affecting Ci$ {330-334)
Rheunatic [ever & chronic rheumatic heare dis.
Arteriosclerotic lLieart disease {420)
Nonrheuratic endocarditis (421, 422
Hypertensive heart discase (440-443)
Other hypericensive disease (444-447)
Chronic & unspecificd nephritis & renal sclerosis (592-594)

Influensa and pneunonia (480-493)

Ulcer of stomach and duodenum {5460, 541)

Appendicitis

Hernin and intestinal obstruction (560, 561, 570)

Gastritis, duodenitis, enteritis and colitis (5413, 571, 572)
Cirrhosis of liver (581)

Hyperplasia of prostate (6104)

Symptoms, senility and ill-defined conditions (780-795)

411 other discases
Motor vehicle accidents (B10-835)
Other -ccidents (800-802, B4D-962)

(550-553)

Suicide (Sul, 970-979)

Homicide (Y94, 980-985)

(residual)

buccal cavity and pharynx {140-148)
digpestive organs and peritoneum (150-159)
respiratory system (1670-164)

genital organs (170-179)

urinary organs (180-181)

other and unspecificd sites (190-199)

(400-602, 410-416)

]

n/3.18
nf/3.16
37/44,28
5/1.62

7F12.59
11/13.55
2/2.3n
172.07
9/6.57
1/2.18
1/3.48
5/3.65
84/120.11
AR
1/3.98
L8/ 78.95%
nfLa, 2N
1/3.48
1/1.52
q/2.99
5;’5.3"1
1/2.21
43,39
~NINLES
2.1
2/8.91
nfa. 25
Nga 22
14721.90
8/19.78
11/12.8)3
6/9,. 11
16,98

2.3}
32,18
41/32.67
nf1.21
12/9.14
13710, 28
1/1.43
n/1.52
8/4.52
211,57
512,54
242,65
69,/846,39
6/10.9%
22,85
51/58.95
1/2.589
2/3.85%
2107
NLT7
afa13
1/l e
Ay
/7,63
/9,55
176,54
/9,14
1/3.79
6/15.89
Gf13.45
6/12.67
7,02
174, 9%

0
0
134
0

75
n

135

51
85*

*
-

-z

i
95

Number of workers

Person-vears

4032
45354

sy
3208

lS.".R's adjusted for deaths with cause unknown.

sey Tuble 11,

Significant at 5% level.

sipniticant

1974

Ll
M 2,

#t 1% level.
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OBSERVED DEATHS/EXPECTED DEATHS AND ST.ND.RDIZED MORTALITY RATIOS IN VINYL CHLORIDE WORKERS
BY DURATION OF EXPOSED EMPLOYMENT

Cause of death with I.C.D. number <63 months 260 months
obs/exp sl obs/fexp syrl

All causes 9% /140.5] % 251/329.30 76**

Tuberculosis (001-019) ns2.23 0 0/3.55 o
Tuberculosis of respiratory system (001-008) nyz2.n7 n n/y. 13 o
Malipnant neoplasms (140-205) 13/19.96 75 65/57.61
Milignant ncoplasms, buccal cavity and pharynx {140-148) 410,70 1/2.16 L7
¥ilignant neoplasms, digestive orpans and peritoneum (150-159} 2/5.24 45 17/15.5%
Malignant neoplasms, respiratory system (160-164) 3/5.52 21/18.51
Malignant neoplasms, genital orpans (170-179) n;n.g9 o 1/2.76
Malignant necoplasms, urinary organs (180-181) 0/0.83 0 1/2.79
Malignant ncoplasms, other and unspecified sites (190-199) 273,40 71 15/6.23
Leukemia and aleukemia (204) 151.25 ag 2/2.53
Lymphosarcoma, lymphatic and hematopoietic tissues (200-203, 205) 1/2.01 &N Sf4.NT7
Diabcetes meilitus (260) 271.89 575,55
Major cardiovascular and renal diseases (330-334, 400-468, 592-594) IB/51.45 65 125/157.23¢
vascular lesions affecting C85 {330-334) 4f5.97 gl 9/18.71
Rhowaitic fever & chronic rheumatic heart dis. (400-402, 410-416) /2.9 174,52
arterlosclerotic heart disease (420) 21/32.54 75* 98/115.39
Konrheumatic endecarditis (421, 422) n/1.79 1/5.15
Hypertensive heart discase (440-443) 1/2.42 2ir.nl
Other hypertensive disease (444-447) n/n. 7o 1/1.82
Chronic & unspecified uephritis & renal sclerosis (592-394) 0/1.55 12,76
Influenza and pneumonia (480-493) p 3/2.93 21709
Uicer of stomich and duedenum (540,541) 1/1.07 bp2.78
Appendicitis (550-553) n/a, 24 NYLL
Hernid and intestinal obstruction (560, 561, 570) Ny A2 /.10
Castritis, duodenitis, enteritis and colitis (543, 571, 572) 1/ 4T n/,62
Cirrhosis of liver (581) 145,49 2/11.18
Hyperplasia of prostate (610) : ) n{n.n7 n/n.33
Symptoms, senility and ill-defined conditions (780-7%5) 1/2.28 /5.09
411 other discases (residual) L411,97 16/26.34
Motar vehiele accidents (810-835) 19716, 14 < 7/16.65
Other accidents (B00-802, 840-962) 1/12.94 10/17.82
Suicide (963, 970-979) bfu. 34 1n/10,28
itomicide (964, 980-985) 1/5.87 v MWo.20

for }

I~

——
— 3
DRt 2D DO

R

Kumber of workers 2955 A
Person-years 1201 L340

Lopmts adjusted for deaths with cause unknowm. Sece Table 11,
*significant at 5% level.
*significant at 17 level.

May 2, 1974
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OBSERVED DEATHS/EXPECIEY DEATH3S FXND STANDARDIZED MORTALITY R.TIOS IN VINYL CHLORIDE WORKERS

WITH EXPOSURZ INDICES BELOW 1.5, BY DURATION OF EXPOSED EMPLOYMENT

Ciuse of death with I.C.D, number

<50 months exposure
obs/fexp SHRl

257 ronths exposure

obs/exp

sxrl

All causes

56/89.23 53"

132/181.28

73**

Tuberculosis

(1N1-n19)

n/1.41
0/1.31

Af1.27
n/1.85%

0
I

Tuberculosis of respiratory system (071-008)
Malivnint necplasms (140-205)
uslipnant neoplasms, buccal cavity and pharynx (1490-148)

§/12.86
4iN.45

29/31.46 95
178,17 88

Milignant
Milignant
Malignant
Malignant
Milignont

neoplasms,
neoplasms,
neoplasms,
neoplasnms,
reoplasms,

digestive organs and peritoneun (130-159)
respirdtory syvstem (160-164)

penital organs (170-179)

urinary organs (i8&0-181)

other .and unspeciiicd s~ites (190-199)

Leukemia and aleukemia (204)
Lymphosarcoma, lymphatic and hematopoietic tissues {200-203,205)

Dishetes rellitus (260)

Major cardiovascular and tenal diseases (330-33%, 40N-468, 592-594)
VYascular lesions atfecting 83 (337-334)
Rheu=ritic fever & chronic rheumartic heart dis.
srteriosclerotic heart disease (42))
Noanrtheumatic endocarditis (421, 422)
Hypertensive heart disease (440-441)

Other hypertensive disease (L454-4417)
Chironic & unspecified nepbritis & renmal sclerosis (592-594)

Influenza and pneumonia (48)-493) i

Ulcer of stomach and duodenum (540, 541)

Appendicitis (557-553)

Herniv and intestinal obstruction (567, 561, %70)

Gastritis, duodenitis, enteritis and colitis (543, 571, 572)

Citrhosis of liver (581)

feperplasia of prostate (610}

Sveptemi, sepilfty and ili-defined conditions (780-79%)

all other diseases {residual}

Motor vehicle accidents (B10-83%)

Other accidents {(807-802, B43-962)

suicide {(9n), 970-979)

Homicide (9955, 980-4YBS)

(4N0-402, 410-416)

173,43
2i3.58
I/N.68
00,55
1/3.97
00,79
ns1.2%
2/1.15
214133.38
2/3.93
2i1.5%}
16/2L.14
n/y.18
1/1.58
N, s
n{n.ez
3/1.80
N/0.68
0,15
n/0.27
040,24
1/2.80
0{a. 15
0f1.4)
4f7.45
f9.87
3/7.98
3/4.08
041,55

—
o]
= BT EEY
O D2 DWW DD

—
ta

6/9.53
S;i0.90
2iL.e2
1/1.53
874,43
1/1.40
142.23
3F2.359
53/84.52
5/10,51
1/2.49
52/%7.87
/1,07
173.5)
/1.
1,53
9
171,53
Ay, 24
00,61
351
i
Ny, 2
072,19
10/12.92
367,22
8/9.85
/5.0
/3.43

68
93

67

13
4“6

45t
’
4

e
0
9

0
51
b7

1
al

g
16

n

0
79
56
&1

n

Surber ol workers
Ferson-years

1715
21418

2317
23921

Livars adjusted lor deaths with cause unknown. See tahle 11,
*Significant at 5% level,

Significant at 1% level.

R A2
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TABLE 10

OBSERVED DEATHS/EXPECTED DEATHS 4 ND STANDARDIZED MORTALITY RATIOS IN VINYL CHLORIDE WORKERS
WITH EXPOSURE (NDICES OF 1.5 OR GREATER, BY DURATION OF EXPOSED EMPLOYMENT

Cause of death with 1.C.D. number <60 months exposure {260 months exposure
obsfexp sl obs/fexp SMR
all causes 18/47.91 79 1157147, 81 s1*
Tuhercutosis (N01-719) 0/0.76 0 n{y.s? n
Tuberculosfis of resporatory system (0701-008) 070,71 0 0/1.48 0
Mitigpnint neeplasms (140-205) Sfv.57 9o Jos 26,10 | lat
Milignint neoplasms, buccal cavity and pharynx (140-148) 0/0.23 0 0/0.99 n
Milignant neoplasms, digestive organs and peritoneum (150-159) 1/1.67 HY 11/7.,47 151
Milignint neoplasns, respiratory system {160-164) 1/1.79 7t 12/8.5) 144
Milignant neoplasas, peaital orgms (170-179) 9iN.29 o 171,31 13
Malipnint neceplasms, urinary organs {180-181) D/0.26 0 0/1.2n 0
- ¥iliznant neoplasms, other and unspecified sites (190-1%9} t/1.18 117 173,51 204
Leubemis and aleukemta (204) 170,38 2848 171,13 §2
Lvmphosarcond, iyrphatic and hematopoietic tissues {200-203, 205) 1/9.71 178 /1,84 222
Diabetes mellitus {261) 00,61 ] ciron 11
Mijor cardiovascular und renal diseases (330-334, 400-468, 592-594) 711654 5% B2/70.46 99
: , Vascuidar lesions affecting @5 (31)-1334) 2/1.87 135 4/8.19 59
Rheoumitic fever & chronic rheumatic heart dis. (400-402, 410-416) asn,e2 a4 2200 173 .
artariosclerotic heart disease (42)) 5/10.41 61* 46t47.65 | 98 i
Noanrheuratic endocarditis (421, 422 /057 o 1/2.12 a4 - 3
Hypertensive heart discase (440-4643) 0rn, e ) 24140 v }» !
Other hypertentive disease (444-447) t N7 0 2,).81 253 i "
Chroniv & wnuwpecified nephritis & renal sclerosis (592-5%4) n;, 54 9 n:1.23 a i
1 Influenza and pneumenia (G80-493) ajn.an o 0oy 13 n }
Ulcer of stomach il duodenum (557, 541) 1:9.3% TS AL as a !
appendicitis (550-593) n/0.N8 o .19 n . -
Hetnia and intestini! obstruction {567, 561, 570) 0r3. 14 L] LFn.ay 209 ~ 3
Gawstratis, duodenitis, enteritis and colitis (543, 571, 572) /0,14 9N LTR A 0 - A
Cirrhosi of liver (581) I/1.56 0 1/5.08 20 . N
* Hvperplisnia of prostate (610) NNl H AT ¥ 3! S i
sveptoms, dcenility and ill-defined conditions (780-795}) 170,83 158 n;/x.3n 0 3
. ALl other diseases (residual) 0;4.02 0 v/11.88 stY 1
CE - - Motor veliicle accidents (810-815) T/6,.0% 4o 2/7.43 28 -3
B ;. Other accidents (801-802, §40-962) 4f5.1) 107 2/7.90 s : .
- surcide (9n3, 970-979) 372,40 158 Hih.el §8 -
' i Heaicide (994, G87.985) 1/2.18 58 042,70 0 3
R Number of wotkers 1240 1817 ]
K}? Person-years 12628 19305 i ff
o Jima' s adjusted for deaths with cause unknewn. See Table 11,
R *siwmiticant ar 57 level. |
: 3;4‘ Mo teniticant at 17 Yevel, : J
Jid -
o Miv 2, 1974
E—— . o 08,020 SBYH ) 1




Table 11

Distribution of Deaths by Exposure Catepory
and by Uhether Causce of Death Was Determined,
and Correction Factors Used for SMR Calculitions

il o1

-lt
zposure Index and Tot:l
in Monihs
1.5 21.5 <61 1.5 .<l.5 2i.5
50 & 2800 & <60

L
£

Total™| Exposure Index

<

All causes

Cause ¥nown
Ciuse unknown

Fercent increoasce
in 3MU's

*poarhs in expoiure cateories de rot add up to dediths in total catejory because
7 deiths had urkpown exnosure data, and one of these was o!f unkaewn cause.

sy 2, 1974
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posultn of ellow-up in

Dtarde Jeenl e iy
il v By

Achwetes boei bedine
product workers

hubeston frictyen
material workers

hahestos textile
plant workers

Cotton textile
WOYrers

White urde:around
uranium ninors

Steclworkersn

Ausbenton inrulatinon
workers > 20 years

Coke oven worners

Achestos maintenance
service, cte.

Ashentos insulation
worhers » 20 years

hsbaatos insulavion

vorkers
Uranium mill workers
Lead smelter workoers

Lead battery plant
worhors

Petroleun refinery
workers

May 3, 1974

Talle

Har Ler

Cheeppind

{

Ao

1.

v P B
2 AT R Y ST

Toeralh of

vt ies

foefoeyencoe

12,402

1,843

6,28]

3,414

4,601

438

370

17,800

o ’ GUO

18,9106

1950-1%67

1941-1969

1963-1271

1967-1271

1946-1970

19¢2-1971

3y

121

68

136

99

107

O
L%

68

Enterlim. 4
Fendricr, 167
Lnterline &
Fendrick, 19467
Enterline 4
Fonddrick, 1407
Lrtoerline &
Fenlieion, 1007
Lundin et al,
1007
Lloysd L Cianca, 109
Tab.erahaw oL al,

1970
Riclaneid ot al,

Enterline o
al, 1272

Hammasned
Selikoff, 1272

Harmont &

Selinoff,

1172
Archer ot al, 1473

TCh, Inc,, unpublislhed
TCA, Inec., nnpublished

TCh, inc., unpublished




Study ¥Wo. Age at Death  Mos. Exposed

4259 54 273
£255 69 281
3765 45 167
B 7303 38 174

7376 52 238

R&S 020763

Angiosarcoma Deaths im VCM Epidemiology Study Pepulatien

Ciuse as Given
Cirrhosis of liver (sev. wecks)

Bleeding from hepatorma (3 days)
{Lacnnrecs cirrhesis)
liver

angiosarcomi re. lebe of

(17 wos.)

Liver failur

Cincer of liver,

Cardiac tarpanide and rmassive
hemothorax {(mins.)

masastatic

left

Qﬂﬁﬁﬁéﬁﬁﬂ@ﬁ#ﬁ%ﬁﬁgy“}_

Autopsy
ves

ves -

ves
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Cther

Study no.

2745

-4
I3
.1
2

it
- Al
3T
3741
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Tad

vMalignancies (197-1%9%, I1.C.D.) in VCM Epideniolony Study Porulation

Afe at Death

38

L8

(¥4
it

)
ik

i
&

(¥4l
et

gt
T

Mos. Exposed

185

59

o
ik}

o
S

P
253

RO

e

Toallg,  PRED

Cause as §iven

widespread metastatic relanoma
(1 yr.)

Milignant melanora of back

Malignant melanera with widespread
met.asiases

Braie tumor {carcinema} (8 ros.)
veninaitis and pnourenizis (5 wis.)

Ependyrmoma,
(1 mos.

fourih wventr

cevedral

e,
[ad

ralipnant-le

nemisphere (1 vr.)

Civcraems af the bhran
artevio.cleresis

Muoneonta due to static congestion

w
-
bl
rm
.1
o

,...--.
T
<
1
~
o
%
g

—~

Hrain tumer, malignant
Thvroid carcinen with metastdses

Carcineralo~is

Circineomt wertenral bady

Aautop

ves

o

VEs

a1
L]

3

v
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T
o

Studvy ¥o.' age at Death  Mos. Exposed Cause as Given Autopsy
5246 &7 201 Liposarcoma with metastasis (3 mos.) vyes
2839 193 not no

istory, rheumitoid arthrizis,
infarcriocn}

hr.)

and cerebral

metastatic carcinomt

liffer-

Generalized metastasis und
entiated (7 rmos.)

squarous cell carcinena, primary
site undetermined

ratic of abdomen

cal s p ronned

TONGE

2
1

arcinematosis (B omos,
rimary site undetermined

§9.020 S®H
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April 15,

Tabte 15

valignant Neoplasms of Buccal Cavizy and Pharvnx (14n-148, 1.C.D.)
in VCM Epidemiology Study Populazien

Age at Death Mos. Exposed Cause as Given Autopsy

31 49 Carcinome of lip with metastasis
to lung and neck (5 v¥rs.)

Pulmoniry edema {39 min.}

Pulmon.ary metastases

(Carcinomi, epider=maid, tongue and
mandible)

vamous coll ca. -

os

metastases to

~ediaszinun (1 yr.)
nasal pharvax

‘nro rracheo-

post larvoae-pharynoecteony.
i
nizi

radial neck dissect
faved RKerati
carcinewt ot

(mos. )

¢
o
i
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YITAL
STATUS
UNKNOWN

-OLLOWUP

JTAL
STRTUS
<HOWN

'TEF{MINATIO NSJ

RS
phone book )

driver licensa
bureau

VECTIVE : Rt:TlRECS,

! E MPLOYEES )
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nuiacturing Chemial s Acpne it von U0 s aesatddagy Sty
Parent Corporatiaon — .

Plant Designation

-4

Address

)
o
w
(=
N
(=]
-]
o
oo

Telephone ( ) - out

TABERSHAMW =COOPLER ASSCCIATES ' CCHUTACT FOR SUBSECT S5TUDY:

Uil

Name

Title

Mailing fddress

Street Address (pleare igentriy with sullicient precioion
to scrve as a taxi-driver’s o instruction)
Telephone { )
Signed

Name

Title

Company

hddress

Telephone ) fat L

ATTACHNENRT A




Taberihaw-Cooper A sociates, Inc.
2180 Milvia S, Sufte 104
Berkeley, Caliiornfa 94704

Manufacturine Chemfnts asenci{ation VO Eptdemiological Stedy

Plant ho,

1. when did thi< plant bepin work fnvelving vinyl chloride? .

2. What s the approximate size of the current work force,
exclusive of secretarial and office personnel?

3. approximately how miny of these ave erployed in jobs in-
volving some exposure to vinyl chloridae? ‘

. 4, Please answer the appropriate one of the follewing
! questions about your retirement plan,

692020 S®Y

a. No retirement plan
. b. Voluntary plan, begun in
' ¢. Regquired of all employees, begun in

d. Now required, f{ormerly voluntary.
Voluntary plan begun in

Required plan begun in

Remarks ¢

5

Please answer the applicahle questions below about

retention of records, How long are personnel records

kept

a, for thone who retired but were not covered by
retirement plan?

e A e st el
v
.

b. for thoue who retired under a retirement plan and

have died?

S 1 il wtlie Fyoi

c. for those who quit or were discharged?

d. ftor those who dfcd while employed?

ey
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Tabershaw-Cooper Asaaciates, Inc,

page 2

6. Do the peraonnel records which are retataed contafn a
record of tob titles and dates of job title chanpes feor

the {ndividual concerned?

7. Please list the job titles in the current work force
which {nvolve some exzposure to vinyl chloride,

ATTACHMUNT 8 (cont.)
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Forim B - Workers known to h

1. Date of birth

:;Lu'!)' - hedfvfdual ok HEtory

ive died (please attach copy of death certificate)

Status at time of death:

2. Date hired

5. Eewployed

3. Date of death

6. Ketired (wive date)

4. Place of death

7. Terminated (pive date)

8. If death cert{ficate is not availahle, please jive name of worker
so that death certificate can bhe obtajned. o cantact will be nmade Y
with relatives or attending physician.

Job history with estimated exposure

Job no. Title

Check estimited ev¥posure in ppm
<50 5N-19%9 200-500 7500

“’ §
2 from E
o 3
............. %
3 {rom '
to
4 from
to
................................. e e m e e e cac e ismreemm—suececamm——am-- u s
5 from 5;
to S
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6 from d
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7 from
to
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Dear

We are a4 researeh virm cancerned with the health of
in industiy in the United States,  We hive been anked to ntudy
certain occupitions in order to determine the health of men who
hive at one tirme or another worked in these occupations,

WOTReTS

To dccomplish this we need to know {1 tho.e men we are intercsted
in were alive on Decomber 1, 1972, For any of the ~en who died
on or hefore that date, we need to know the place and date of
death. With thewe facts, we can compdre the health wtatistics

of our men with the peneral population.

To assist ua, can you provide information resarding the person
whosie name appears below? A stamped, addres.wed return anvelope
is enclosed !or your replw.

Needleas Lo say, J«ny intormaiion you pive vs is strictly
confidential,

Thanks for your cooperation and ausistuance with this project.

Sincerely,

"//(-}Qz Sl boy ™

W. Clark Cooper, M.D.

- A e i e A A E E AW EEEEWETEE—AES LA ELEER RN A AR R R e m ket - EEEEmEREETmT RS- EmEE T LS

Name: Date of birth:

Was above named man alive as of 12/31/727

1f deccased prior to 12/31/72;
Date of death

Place of death (city nd state)
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