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A cross-sectional mortality study of 4,341 deaths occurring
among current and former emplovees of 17 PVC fabricators
during 1964-1973 is presented. The objectives are: (1) to iden-
tify any angiosarcoma deaths among the employees of these
fabricators, and (2) 10 examine the distribution of deaths by
cause. No angiosarcoma deaths were found among the study
group. Sex-race-cause-specific Proportionate Mortality Ratios
(PMR’s) were computed, using the corresponding U.S. mor-
tality as the standard. Among white emplovees, there appears
to be an excess in total cancer mortality, particularly that of
the digestive system. Observed deaths were found to exceed
the expected in cancers of the breast and urinary organs
among white femafes. Deficit mortality was observed in
cirrhosis of liver among both male and female white em-
ployees.

The Januarv 1974 disciosure of three deaths from angio-
sarcoma of the liver in 2 single vinvl chlonde polvmenzation plant
anc the attention tocused on this new occupational disease are
well known, A significant amount of information from animal ex-
penmentaiion anc observation on humans engaged n the produc-
non o7 vinvl chionde Tollowed * Howeves, there was no informa-
tion regarding the postible adverse efiects on emplovees engaged
in pohnnyi chlonde PV iabrication, where potential exposures
were thought to be low and to result 1rom the release of unreact-
ed monomer trapped in the resin. This ssue was considered of
Ereatimport because of the very large number of workers believed
to be engaged n iabrication

In March 1974, representatives of PVC producers, who are
members of the Organization Resources Counselors (ORC:, Oc-
cupaiiona Saiety and Health Standards Croup. contacted ORC
about the feasibilitv of a study of health risks 10 emplovees work-
ing wath vinvl chloride and polvvinvl chipnde Since the Nauonal
Institie for Occupational Satetv and Health (NJOSH) was con-
ducting a swdy of wvinvl chionde and resin producing emplovees,
the scope oi the proposed ORC study was imited 1o emplovees of
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companies engaged in the fabrcation oF PV resin into finished
products. A number ot alternaive studv designs was considered
and 1t was decigded tha: 2 proportional mortahty study would best
meet the urgent need ior miormanon. The study concentrated on
deaths occurnng gduning the ten-vear period 1964-1973 among ac-
tive fabricating emplovees plus retrees Since 1t was not possidle
10 Wentifv those emplovees with onhr vinvl chloride exposure. the
study focused on deceased emplovees who workeg anvwhete in
those plants where PVC 1abnication was carned on The pnmary
objective of the studv was to determine whether of not anv angio-
s2rcoma deaths had occutred among emplovees of the Tapricators
under studv, A secondarv objective was 10 examine the disribu-
non of all deaths bv cause.

The relativel jew praducers of vinvl chionde monomer and of
PV resin are generalhy medium 10 Jarge compames. PVC fabr.-
cators. however, range from large plants of major companes 10
very small job shops. Even in a large plant. there mav be Tew em-
plovees who are in the vicinmy of PVC resing The range of com-
pany plant size and number of exposed emplovees help 1o explain
the wide range of estimates of {otal emplovment dependent upon
PVC resins. Fabrication 15 geographicalh owsbursed, with ai least
s0me operation in almost every state Tvpical fabrication progucts
include coated wire. upholstery tahnrs floor and wall covenngs,
pipe and other construction materials, tovs, recreatonal equip-
men:, phonograoh records containers and container ining and a
mvriad of novelty items Since the fabrication of PVC resm into
finished producis is often a part of diversibed product hnes n 3
plant, raw matenals other than resin are utihized Thus. emplovees
mav be exposet to 1oxic agents other than vinyl chionde Conse-
quently, in the current study, it is not possible 10 1splate only the
effect of vinvl chlonde Some departures from expectation mav be
due to exposures to vinvl chionide. 1o one or more other agents. 1o
some combination, or to emplovee characteristics other than
occupation.

Materials and Methods

The decision 1o focus on a cross-sectional mortality studv
rather than on an historical cobort studv derived irom several con-
siderations. First. the pnimary studv objective was to determine
relatively quickly whether or not anv angiosarcoma deaths could
be identfied among the stwdy group. and this was best ac-
comphshed by examining causes of death among relatively recent
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Ge.. past ten vears) decedents The deswabibty of identiving an
historical cohort for jollow-up was recognized. but it was deter-
mined that 1t would not be possible to identify clearly and com-
pletely the necessary cohort of workers within a reasonabie penod
of time. if at all. As a consequence. tins study 15 based upon 4 341
deaths which occurred dunng the peniod 196<-1873 among
current or iormer emplovees of 17 companies engaged in PVC
iabnication A 1012l of 55 plans supplied datz on all identifiable
deaths since, as was mentoned earhier. it was not poscibie to 1den-
tiiv those emplovees with onlv vinvl chionde esposure 101 the
studv-.

in order 10 be included in this stwdv. & deceased emplovee Tell
into one of the 1ollowing categones: (1i emplovee died while ac-
tively emplovec. (2' emplovee died anet retinng irom the com.
pany with retirement beneiits. and (3) empiovee died afier ter-
minating emplovrnent but with vestng in a2 companv-sponsored
iife insurance plan Deaths occurring among former emplovees
with Jess than the numper o1 vears necessary 10f INsurance vesting
were not included in plant recorgs and were thereiore not
available 1or thus study .

An attempt was made to compensate ior at least some o the
“leakage” due 10 emplovees leaving the industrv prior to the ume
thev were vested in anv insurance program bv using the ioliowing
procedures Once dezth records for 2 givern company were Wdens
tified. death ceruiicates were obtained and separated N0 1wo
groups as Tollows: (1! all deaths with cancer (ICDA 140-205 up 10
1967; ICDA 130-209 jor 1966 on}, or ler disease ICDA 580-386
up 10 1967 1ICDA 570-576 for 1966 on), o suspected liver con-
dition mentioned on the death certiicate; and (2 all deaths irom
causes other than cancer or lver disease. Death records men-
toning cancer or hver ditease and giving 2 hospial as place of
death were segregated anc sorted by hospital. Where there were
several death records for 2 single hospnal or several hospitals in
the same arez. arrangements were made 101 a Registered Records
Administraior (RRA} to visit the hospials. review medical records,
contact the hospita! pathologist and review pathology records to
determine whether there were anv angiosarcoma cases in the
hospital’s pathology records. If so, an attempt was made 1o deter-
mine whether or not the angiosarcoma possibly could be related
1o winyl chioride exposure This procedure enabled us 10 idenufy
whether anv employees. who had left the industry prior to vesting
h an nsurance program anc remamned in the local are2, had dred
from angiosarcoma of the hver. The hospital inguiry procedures
turned up iive deatht from angiosarcoma of the liver; according to
companv employment records. none were emploved at anv lime
in PVC fabrnicaung plants These deaths were repored to QSHA,
NIOSH, and CDC for inclusion in the nationwide angiosarcoma
sutvey

Death certificates not mentioning a hospital as a place of death
required an additional step 10 determine whether death occurred
in & hospital or if 2 tecent hospitahzation had occurred prior to
death The certifving physician was quenied by mail Jor in-
formanion on recent hospitahization of the decedent and whether
there was anv indication that he or she had cancer or hver disease.
Additionallv identilied hospitals were contacted as above.

Onginally, it was planned that death cestificates would be ob-
tained from lfe insurance carners. In practice. both company and
life msurance records were used because of record retention prac-
tices and retrieval problems in the msutance carriers. All available
death certificates were examined bv a trained nosologst for men-
tion of angiosarcoma anvwhere on the certificate, and no angio-
sarcomas were found on the death certificates. Undetlying cause
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of death was classmed according 10 the eighth revision ot the in.
ternational Classmication of Dmeases *

Qver the ten-vear peniod under study, plant size was iound to
have changed drastically in many cases In one instance. a plant
emploving 300 emplovees 1in 1973 emploved fewer than 10 1
1964 At the other extreme, one plani emploving 5.000 peopie in
1964 had onh 2,000 1n 1973, Some companwes had gone out of
business. Such geveiopments show not onlv the rapid changes
taking place put aiso the dimiculiy OF OelermINIng average Noustry

emplovmen: 1he 1. compame: Covelet 1N thie report rangec
{Tom single plant small companies ne with 70 emplovees’ to
multiplant large compames tone with over 7.000 emplovees
Average numbe: o! emplovees clusteted between 300 anc 300
Although total emplovment « difiicult 10 determme precitel, 1 s
estimaied to have been between 65.000 and 70,000 at the enc o
1973,

Since the population at nisk could not be determined moralin
rates as meazures o risk could not be calculated Rathe:, results
were summarized in terms of Proportionate Mortahty Ratios IPAR
adjusied Yor the 2ge distribution of the study group Tne PMR uses
telative requencies O' specinc causes o death by age in 2 com-
parison population 16 Obtain expected numbers of deaths from
thal cause in the $tucv popuiztion Selection o an appropriate
compatison populalion poses some diiliculties since i1 would pe
desirable 1o have & cause ot death distribution for & similer group
of workers dving guring the same penod. but not subjected to the
jacior under stwdv. But such a comparison popul2iion was not
available, anc the study used mortabty tor the Unnec States
speciiic for coior ang ses. 10r comparative purposes.’ Despite
recognized deniciencies. the PMR can provide clues on unusual
distributions o causes ©f Ceath where true rates cannol be
calculated,

Results

Table 1 gives the distribution of deaths among the empiovees of
the 17 PVC fabricators within each of the ten years. An increase in
the proportion of deaths taking place in later vears of the decage
may reflect a variety of factors, such as an increasing emplovee
population. less complete availabilitv of records for earlier vears
{e.g.. 1 one company. there were no records 101 the first four of
the ten vears'. increase in duration of exposure. etc. However,
there 15 no teason 1o believe that anv unavailable death records ior
earlier vears would be concentrated in 2 few causes and therepv
bias the distribution of deaths for ihose veats

Table 1. — Distribution of Deaths Among Employees of 17

PVYC Fabricators by Year of Death, 1964:1873.

Year of Death Ne %
1964 25 15
1965 k11 0
1866 400 92
1987 42% e
1968 495 Ny
198¢ 448 102
1870 465 107
1874 471 H
1972 528 122
11873 £30 98
Tetal: 4341 100
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Table 2. — Distribution of Deaths Among Employses of 17
PYC Fabricators by Color and Sex. 1864.1873.

Sur
Kaee Tow! Mak Fomake , Unkaswrn
Tola! a3¢] 3676 663 2
whie 84S M 60! 14
Norwtne b0 180 G 9
Urwttmem: 288 228 38 H

The distribution of deaths n the study group by race and sex s
given in Table 2. Most deaths (84 7% occurred among maies The
vast majority (85 Tty of decedents were whie and there were 288
{6.6% 10t whom race couid not be determined Table 3 shows this
distribution of deaths by age For both white male and whne
iemgle emplovees, more than hali o1 the deaths occurred among
those aged 65 and over (38.1% and 31.2% 107 white men and
white women, respecineli. The corresponding proportions of
death: which occurred aiter 2ge 63 in the LUinited States
population in 1968 were 59% and 72% respectivelv’ The highe:
ptoportion ol deaths among white women over 65 1n the L5
population compared 1o the emplovee popuiation mav indicate
that relatively fewer women work to retrement age than to men,
While the numbers of deaths among nonwhite emplovees are 100
small ior any deinite conclusions. the distribution of deaths bv
age among nonwhite men 15 roughlv comparable 1o that ot the
total Unued States.

Tables 4 and 3 show the distribution of deaths jor selected
causes by sex jor whites and nonwhites. respectivelv Among
white men. nearly 60% of the deaths are irom diseases o1 the co-
culatory svstem (ICD A 390-458 and 20% are deaths irom cancer
UCDA 140-209'. The corresponding percentages for the 1otal U.S
populztion of white males in 1968 midpent of the studv period!
were 54% for diseases of the circulatory svstem and 16% tor can-
cer Digestive and respiratone cancers account for somewhat fess
than tweo-thirds of all cancer deaths among the white males i the
stucv group & compared to about 39% of all cancer deaths
among U.S white males 1n 1968. For white women. over 46% of
the ceaths are irom diseases of the citculatory svstem (compared
10 37% jor all LS. white women in 1968, and 30% were from can-
cer icompared 1o 8% for all U'S. white women in 1968
Somewnat over half of the cancer deaths among white women in
the studv were srom cancers of the breast and digestive system.

about the same proportion as for ali US white women m 1968
About two-thinds of the deaths for both nonwhite men ang
women were ftom diseases of the cuculatory svstem ang from
cancer. The numbers of deaths for most causes among nonwhtes.
however. are quite small making mierpretation difiicult and are
presented mawmniv ior completeness.

Age-adjusied PAMRs 107 white male and white female emplovees
of the 17 PVC jabricators are presented in Table 6 ior selected
causes ol death There were no similar analvses for nonwhites
because ior nearly all causes. the numbers of death: were to0
small 10 produce stable PARs. Expecied numbers oi deathe have
been calculates on the bass of the sev-cause-age speciic
disttibution of deaths among U5 whites in 1968 apphed to the
total number of deaths by age among white men or white women
In the study group. The midpoint of the studv penod (1968 was
selected 10r the standard since i i« representative o1 the sludv
penod ancd provides U.5 mortahtv datz coded according 10 the
eighth revision of the international Classmication of Diseases. £1-
pecied numbers are death: 1or indnadual causes 1o be evpecied
In the studv group 1 the proporuon of total deaths ascribed 10 2
given cause were the same as 101 the corresponding LS race-sex
group. while accounung Tor differences between the age
distributions of deaths in the studv groups and deaths o1 the
Uniec States A PMR larger than unity would indicate that the
relative proportion of mortality irom tha: particular cause in the
study population 1 higher than would be expecied based on the
1968 U.S. mortalny expersence. Due 10 the nature oi the data. for-
mal significance tests and interpreiation in probabilistic terms are
deemed inapproprnate.

In addition 1o the numerical value oi the PMR itsel. the ob-
served number oi deaths s also of interest The larger the number
of deaths observed. the more reliable the PMR. There were two
deatns of unknown age among the white maies. one a digestive
cancer UCDA 153" and one an unspecined cancer (ICDA 199
These were included in the age groups with the lowest relative
frequency for those causes, that s, less than 35 vears for total can-
cer and digestive cancer and 65 and over for other and un-
speciiied cancer. Such an assignment has a trwvial efiect on the ex-
pectation but 15 the most conservative wav of handling these
unkriowns, since it serves to increase the expeciation @nd hence
lower the PMR) by the least amount,

Based upon both the number of deaths and the value of the
PMR, there seem: 1o be an finpottant excess i total cancer mor-
tality among the white males in the study group The distnbution
by specific cancer site suggests that any excess appears 10 be con-

Table 3.~ Distribution of Desths Among Employees of 17 PVC Fabricators by Age, Color, Sex, 1964.1973,
Age

N ARl Agm Undet 25 3544 4584 5564 B5 & over Unhnown
Cokor, Sex No. LY Ne % No. 1 No. 13 TR » Ne. L Ne. LY
Wmnile
Make 3 100 07 13 136 L2 38 12 152 232 1286 58} ? 01
Fetnate 601 100 o [ 3] 42 10 100 166 122 05 a2 sy ¢ 0 1]
Nonwtate i
Male 180 100 21 n7 2 133 H 156 35 Q7 68 ne 0 0
Female F{ 100 [ 280 K £ 5 208 & 250 5 208 0 1]
Unknowh
Wik 248 100 20 t1 H 20 kH 128 4 192 13) 528 12 it
female 38 100 1 2¢ 5 132 4 105 B 211 1% e ? 53
Unkngwn 2 100 1 500 0 1] 0 0 0 0 [ 0 1 00
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Table &, — Distribution of Desths from Seiected Cauvees
Among Employess of 17 PVC Fabricators by Sex. White Only, 15641973,

Table & — Distribution of Deaths from Selscted Cauvses Among
Empioyess of 17 PVC Fabricators by Sex. Nonwhire Only, 1964.1973.

Mak Fomole
1CDA

Cause of Desth Bth Ray No 1 No.

Mo~ Famale
1CDA

Cansa of Daath 8th Rev, . Mo, %

Al Lanses 3248 10000 &0

Al Cames

Alt Lancers 140.20% 66¢ 205C  )E)

Al Cancery 140205

Buat Cavny s
Prarm 180148 1% 04t

Buat Cawmy am
Prarym 140.14%

Dipesinve Svster 150.158 205 [ XH

-
e

Digesiwe Sysiem 150-15¢

Stomach 15) & 128

estone 152 73 22

Stomacn 15]
imestine 183

—
-

Recwum: 1 2 0.7?

ot fe| o] o

Retivm 18t

Lwe: 188 3 0k
Respraton System 160-)63 €3]
g 162 L9

L 158
Respeatory Sysiem 16016
Lung 182

~

olojlo|lojeimnen] o

~3

Bore  Connecine
Toswe, Ser breas: 170N 0.2

Bone, Conneziwe
Tuse, Sam breast 170124

Biurs' 1 ! —

Brazs! 172

Geniat Orgars 1RO-187 138

Gerntal Organs 180187

Wingry Drpam JBE-1EE m

Urary Dvgams A8

fam & O
Nervous Svsiem

Dtver & Unspecities

19).18¢ 049
180, 1B3.)9% 172
Lyrmphomas 200207 208.20¢ 128
Leutemizs 204 207 05E

[T
Nervizs System

Other & Ungoecifier
Lymphomas 200-20%, 208-20¢
Lekemiay 204.207

19).182
190 }83.18¢

Dhaperes 250 12%

Dabetes 250

Diezses o the

Creotnay System 9DL5E LR

Coeromal
Drsaxse 43023E 80

Deases of the
Crculpiory Sysiem

Cosbrovesaur
Dvsease 430438

%0458

Curhosrs o L 57} 129
Choteirimesss,

Chotecystin and
Cholang tes

Amoents  Foronng,
and Violence ER00-£895

ACLIO ity EBOO-ER4S

578575

Cuthnss ot L 8N
Chotehthass
Cholecysines, &
Chotanp ity
Acedents, Pomotung.
& Vioknex [a00£908
Accwients £EDO-£94E

574575

Sukwe E950-E958

Suickie E250-£95¢

Att Oimer Cavses
(Resicual)

AN Cnher Causes
(Reswual)

centrated in digestive svstem cancer, given the large number of
deaths (31% of all cancer deaths). For each of the sies within the
digestive system, observed numbers of deaths are greater than ex-
pected Although. except for intestinal cancer. the observed num-
bers of deaths are small. The PMR for liver cancer is rather high,
sut a definite conclusion is difficult with only six observed deaths.
On the other hand, the PMR for cirrhosis of the liver suggests a
deficit in mortaiity from that cause.

For white women, the PMR for total cancer appears high, as it
did for white men, with cancer of the digestive system and,
perhaps. cancer of the breast contributing a fair amount 1o the ex-
cess. The PMRs for individual sites within the digestive system are
based upon small numbers but suggest an increase in mtestinal
cancer. The PMR ior urnary cancer, though based upon only 71
deaths, seems strikingiv high and may be an indication for further
investigation. On the other hand, in conttast 10 the observation in
white men, the PMR for respiratory cancer among white women is
very close to unity. Similar to the observation in white men, mor-

tabty from cirrhosis of the liver seems to be in deficit, but the
corresponding observed number of deaths is quite small. Among
both white male and femaie employees, diseases of the circulatory
system account for a large percentage of total deaths. In each
case, observed numbers of deaths are close to expected. There
appears 10 be 2 somewhat different pattern among men and
women for deaths due to accidents, poisonings. violence with the
number of deaths somewhat low among men and high among
women.

There were 39 cancer deaths among nonwhite men, somewhat
greater than expectation, although the numbers by site are too
small for meaningful analysis. Mortalty from cerebrovascular
disease appeared high (PMR = 2.117) but the finding was based
upon only 19 deaths

Discussion
The present study was designed with two objectives. The first
was 1o determine whether of not any angiosatcoma deaths had
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Table 6. — Observed and Expected Daatis for Selscies Couves Among Employees
of 17 PVC Fadricators by Sex. Whire Only, 1964-1973.
I ™™ Fomale
1CoA

Couse ot Dasin b Rev Obrervas Expecret PMR- Dbarved Frpeties PRE"
&5 Cangers 140 206 (133 561.997 11t VE 137,698 13}
Bucaa' Lavmy ame
Frarem 1E0.348 1t 16875 (R} 3 ) 29% 15%
Dipesine Svitern 150.)5¢ 208 162143 12¢ 53 8340 150
Siomact. be-Y] [3] 31 507 130 £ £8E; 16!
tmeston 183 7z 52528 128 I 15 342 [
Renwm 152 F4] 1843) 2 E k3 3k 205
Lve 158 4 4190 14z |4 D.623 -—
Kesoudipry Syiter 160-163 0 176 §57 11€ 12 11 B8 1.00
Lohi 162 18 165 568 117 12 11.27¢ 187
Bom Conmenin
Trsut Sur breast 110152 24 15117 188 5] !5&}_ 142
Breas: ”i, ¢ — Az 322397 13
Genital Orpams 180087 LY 52 A2F DE: 1 2328 (3%
Urinery Qrgane 188129 K aim U 3t £330 24z
Eran & O
Netveus Svstem: 180132 H3 13888 1.1% ¢ aes 138
it & Unggesibec 180 )93 )88 Le 34 607 162 1¥ £E27 187
Lymphomas 200-203

208200 L2 232 130 4 1,61} 1.3E
Levmermias 204-207 1% 23.364 081 1 500 0.2¢
Daneies 250 H 49 600 DES i 15438 0.71
Diseases o e
Cotutiiery Sytiem 180258 18311 1832515 105 728} 308.237 028}
Conepeovasculy”
Daese £3D438 28 28201 pas [ 71.98% 0%
Lutnoss ¢ Lre HY &2 62821 [Ty K 12343 D2¢
Chomeiittuasis
Chodecystites arey
Chotang iy 574578 7 634¢ 110 3 1782 1 B¢
Actavemty Poisoming,
ang Violency E8DOEOR0 188 265 548 on 1] 40855 137
Fztigems £800£94c P JB5.26E 0.7 3t 27.83) 138
Surewe ESS0-E05¢ 0 5232 076 i $an 022

CPMR 18 the rRlin 0 ODMIVES 10 eRDATIer whete The ¢xDECies fUMDEr 15 COLUIIIEC O The DRSS DY T DISILbUTION € Oeaths for the total DS m 1858 specriz for toltr ser, chuse. ang ape.

occurred among emplovees of the PVC fabricators under study.
Simce no angiosarcoma deaths were found among the emplovees
studied, the first question has an uneguivocal answer. A secondary
objective wae that of examiming the distnbution of deaths by
cause among the empiovées under study. implicit in that objective
is the guestion of whether or not that distribution is, in some
sense. unusual. There s no unequwocal answer to the ilatter
question. Whether or not an observed distnbution of causes of
death is unusual clearly relates to the standard or ¢omparison
population as well as the analvtic methodology.!

On the basis of a proporuonate mortality analysis, there appear
to be excesses in 10tal cancer mortality among both white men
and white women n the studv. when compared to the
distributions of deaths jor the total Unned States specific for color
and sex and adjusted for age. Excesses in cancer mortahty appear
concentrated in cancers of the digestive system and, in particular,
in cancers of the intestine for both men and women. in addition,
there 15 a suggestion that mortality irom cancer of the breast and
urinary organs among white women employees s higher than that
for the total U.5. There are, however, several reasons why

Journal of Dccupational Medicine/Vol. 19, No. 9/September 1977

deimitive nterpretation 15 difscult. It has, for example. been
suggested that a Proportionate Mortabty Ratio based on an exter-
nal population mav not be sufficiently discrimmating n screening
for potential hazards ? in addition, an analvsis using PMRs fails to
take account of the absolute risk of dying in the population under
study.® Further, 2 number of studies have suggesied an overall
favorable mortahnty for industrial working populations, even in
those where well-deiined hazards increase risk for a specific
cause.” * Facrors such as these are meant! to suggest that
proportionate moralitv analysis must be interpreted cautiously,
with the intention of providing leads for further investigation,

Results consistent with those of previously published studies
would be of particular mterest With no comparable working
populations in the fabrication industry, potential contrasis may be
found in studes of vinyl chioride workers. Monson. et al,
provided a proportionate mortality analysis o1 161 deceased
workers (all presumably white males) in two plants, one where
vinyl chlonde monomer 15 produced and one where it s
polymerized into polvvinvi chlonde * Results of that study suggest
a possible excess in total cancer mortalty, primarily cancer of the

627
VC5962




hiver. However, there was a suggesuion that cancers of the lung
and bram also appeared with excess frequency. The current studv.
while suggesting an excess in total cancer, particularly digestive
cancer, does not clearly point to marked excesses for cancers of
the hver, lung. and brain among white men, although the PMRs ior
these cancers are greater than one. The observed-1o-expecied
PMRs reported by Monson for vascular lesions affecung the cen-
172l nervous svsiem, circulatory diseases, and exiernal causes are
sumilar 1o those reported here.

Tabershaw and Caiiev, in a studv of workers engaged in the
manufacture of vinyl chloride and its polvmers, conclude that no
specific cause of death was statisucally signiicantiv greater than
expectations based upon Standardized Moriahity Ratios (SMRs!
using the U.S male population as the standasd.® Bv other critenia,
however. the authors conclude there mav be an excess risk jor
monainy from digestive cancer. respiratory cancer. cancer of
othet and unspecified snes. and hemphomas. At lowet exposure
levels, they sugpest some excess for cancers of the buccal cavity
and cancers of the other and unspectiied snes

The current study would seem to indicate that excesses of mor-
tahity from cancer of the dizestive svsiem are not sex-speciiic and
are not hmuted to hver cancer, The majoriv of the PMRSs for cancer
among both white men and white women are in excess of unity
Such results must be interpreted with caunion but. since thev ap-
pear 10 be consistent with previousiy studed workers, they
suggest the need for continued investigation.

Summary

Results of 2 study of 4,347 deaths occurring among current and
iormer emplovees of 17 PVC {fabnicators duning the peniod 1964-
1973 are presenied. The study was carried out 10 determine
whether anv angiosarcoma deaths had occurred among em-
plovees of these fabncators and to examine the distribution of
deaths bv cause. No angiosarcoma deaths were Tound among the
study population. Distributions by cause of death among white
male and white iemale employees were compared with those for

the entire US., specific for color and sex and adjusted for age bv
means of Proportionate Mmortalty Ratos There appears 10 be an
important excess in total cancer mortality among both white male
and white female emplovees with digestive cancer, particularly
that of the intestine. contribuing 10 the excess Among the
women emplovees. cancers of the breast and unnary organs may
also be in excess. No excesses were found for diseases of the cur-
culatory svstem. There were deficits in mortabty from curhosis ot
the hiver among both male and femaie emplovees and 2 deficit in
accigents, poisonings. and violence among men. The use ol the
Propornonate Mortahtv Ratic based on an exiernal siandard
requires caution n interpreting these results, but the need 101 1ur-
ther investigdtions is indicated.

The study was sponsored b the joliowmp organzanon: Amercan Can Compans
E I, Cootnch Company. Damond Sharmrock Cotporaton Faestone Tre and Ruboe:
Company  john: Manvlie  Motor Vehicle Manuiagturert  Assacduon  Siaufrer
Crermical Company: Uinion Carbde Corporaton Lnwoval incornorated
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