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- Prevalence of disease among
vinyl chloride and polyvinyl chloride workers

by .

wth Lilis, M.D., Henry Anderson, M.D., William J, Nicholson, Ph.D.
Susan Daum, M.D., ALL S, Fischbein, M.D. and Irving J. Selikoff, M.D,

The emergence in January 1974, of vinyl chloride as a new occupational
carcinogen, producing hemangiosarcoma of the livexr focused new ond much
cnhanced nttention on the tocicologic effects of this chlorinzted hydro-
carbon,
A consideraple number of studies had been published on the rather puz-
zling and unigque syndrome of "ecroosteolysis" (Table 1) mainly describ-
ing the boue lesions in the distal phalanges of the fingers, but also
the nssociated scleroderma-like skin lesions and the striking vascular
(arterial and arteriolar) changes, pathologically the main lesion,
lcading to sécondary bone and skin changes (Tables 2 and 3),

Much less attention had been given to the hepatotoxic cifects of vinyl
chloride, although convincing etperlmentnl evidence had been produced
{(Torkelson et al,, 1961) and scattered reports of ill~defined Yiver
changes were included in soﬁé of the studlas of vinyl chlorlde exposed
workers (Table 4). B 1”‘? PR o
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changes’ encowpaqsed collag us A2

focal activation of Kupffcr ceffﬁ}.

portal spaces, portal tibrosis, septal and 1ntralobu1ar fxbrosis.
There are 2 fow mentions in thc liternture ou lung chanwes in PVC wo:Lcrs.
Onc casc of pncumonconiosis in a thirty year old worker vho had inhaled
PVC dust wvas rcported., The lung biopsy shovwed granulomatous lesions
(forcign hoay type) Lo be present, Fibrotie changes and altered pul-

‘ nonary func.iou tests were reported in 96 workers exposed to polyvinyl

“chloride’ gust; the’ chanbes yere yoro pronounccd in persons with long.
exposure (Verthin et nl. 1970). R ”;‘fﬂﬁﬁﬁ%ﬁﬁﬁﬁﬁb
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" ..past. We have findings. which suggest, hovever (Table 7), that \fcﬁ‘”é
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In the availoble literature on vinyl chloride sand polyviuyl chlorvide nd-
verse ealth effects there vere po sccurate data on the prevalence ol
disease in exposcd workers, the relative prelavence of Lhe various patho-
logic changes, their possible mssociation aed lime sequence,

"o have undertaken cllnieal studies of a number of groups of vinyl chlo-
ride exposed workers in ordur to assess the prevalence of vinyl chlovide
induced changes and to define the natural history of 1his occupattonal
discase. Ve are reporting the results of a survey (Harch 1974) of 257
vorkers currently cnployed in a VC polymerization plant, including vir-
tually the entire current production vorkforvcz, 87 -former workers vere
cxomined as well. -In both groups, exposure for somge had started in 1946,
vhen the plant opened. Altogether 354 men werc examined.

Table 5 shows the duration of cxposure. for the gxéup and Table 6 the age
distribution of the men. More than half were under 40 years, 20% vere

51 or older.

METHODS

The nmedical exumination included detailed occupational history, past medi-
cnl history, complete physical examination, with special attention to th
skin, hands and feet, arteries accessible.to palpation, liver and spleex.

An Allén test for the ﬁééessment of the peripheral circulation in th
areas supplied by the radial and ulpar arteries m performed, Each

exanined worker ‘also had the tollowing.
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x—rays ot the chest, hands-and feet; pulmonnry function tests;

canpl '@a b’l.oOd peﬂ counts’ includi.ng plntelcts- blood cbenistr,lgss
néivdihg’ mhrubina §COT, SGPT, wu alkaline _phosphatase,’. 5
ota b e

a1 toprotein,gantipqclear antibodies, o
ah E&;guscle gi\ntibodle_g )

- 'and "T{vor s
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Unfortﬁna“eiy“ apﬁmﬁ%ﬁte "‘1(“? ‘megsureﬁgenls “had t*been mde dnth

levels may have been considerﬂb]e at times; sufficient to- prodﬁ
synptons of acute overexposure, for example, 14 of tho 354 workers had
had loss of consciousness at one time or another. b
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In any cose, our data indicate that measuved levels would be of linited
utility, unless integrated over time, sinée both total exposuve and
duration from onset of exposurc seem to be ol importance in relatlon to
_1ikelihood of nbnoxnality. The iuflucnce of thesce varisbles ray b
“désonstrated in'a Humber of areas.. . A , I
SR




-3 -

‘This was so Insolar ns abnovmal periph ral circulation was concerned
(Table B).

Ruabness and tincling ol the fingers, along witb increased sensitivity
to cold were carly symptoms. They were often assoclated with pain

and eyanotic discoloration sometimes also involviang the toes, Clasi-
cal Raynaud's syndrome, characterized by cold-induced, marked, sudden
and sharply demarcated pallor of the fingers followed by cyanotic dis-
coloration in the some area, was found only in 5,6% of the cases, In
general, the effect of vinyl) chloride exposure on the peripheral ves-
sels of hands and feet appears to produce a wider range of symptoms
thaji those churacteristic of Raynaud's syndrome. ’ .
As noted, the prevalence of these changes rose with duration of ex-
posure. Typical Raynaud's syndrome was fouhd in almost 10% of cases
with more than 20 years of exposure., The prevalence of Raynaud's
syndrome was significantly higher in workers with more than 10 years
of exposure, than in those with less than 10 years exposure, Symptoma
of abnormal peripheral circulatfon (Table 9)- were more frequent in
workers currently exposed than in those with past exposure.

Ac abnormal Allen test indicating delayed arterial circulation in - -
the areas supplied by the ulpar and/or radial arteries, was found
4in 91 (26.6%) of the examined workers (Table 10).

.

The parcentage of persons with abnormal Allen tests increased with
. their length of exposure. ‘The: prﬁvalenco of an abnormal Allen. test
in workers with more than 5‘“65?§TE§EE§ﬁFEﬁﬁEF?E§ETEIEEKtIy*ﬂaﬁnﬁr
*than in those with less’ than 5 yvars exposure.
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Skin changes’ (Table 12) 1nvg, ing th ot era, hands,

" tines face, warc found in 23 examined workers,’*The fingersrand ap- .
peared to be slightly edamatous, the sktn was thickened, tense an stitt uith
deo:reused elasticity and sparse Iolding. Well circumscribed’ p;aque rooy
band areas of scleroderma~like skin changes, as described by others,

were not found. In 9 of the 23 cases in which skin changes were found
Naynaud's syndrome was also present, < Y

) Pain in the small joints of the fingers and hands (Table 131 vas a complaint

¥4’ 28 (&%) of casses and was found, uuinly in workers with currcnt exposarc
even of short duration (Table 14), There was no “special ‘Erénd ¥ 3§er4%%: 4
ing pain in other joints, except for the vrists, shere most of the
ecases vere found in workers with more than 5 years ol exposure. There
vere no symptomq suggesting involvenment of the sucroilinc joints and .
no radiologic cvaluation was undertaken. 5
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abnormalities had’ increased alkaline phosphatase. %
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bone changes in the distal phalanges of fing=rs and toes will be separ~
ntely reported in detail, Vhile slight changes, such as marginal
cortical defects and slight tuft resorbtion were not scldoaly seen,
transverse defccts and fractures were found in only 4 cases,

vie were intevested in the possibility that hypertension (Table 15) )
right be of importance. Ve did not find this to be so. The overall
prcvalcnce of hypertension (us defined by WHO criteria) vwag 12%. There
was no correlztion with peripheral vascular jmpairment in th2 hands and
Icet. Abnornﬁl urinary iindxnws were not prominent cithex (Table 10).

The liver was found to be slightly or moderately cnlarged in 15% ot the

cases (1 to 2 finger breadth below the right costal margin; 11 to 13cm .

vertical span (Table 17); this 1ind1nv was more frequant in vorkers

with longer duration of exposure. Only in one case was the liver found

to be markedly cnlarged, The inferior pole of the spleen was palpablae

in 12 (3.4%) ol cases: Again, only one person had marked splenomegaly.

There was a highly siznificant difference in’ the prevalence of enlarzed

liver in workers with more than 5 years exposure as comparad with those

with shorter cxposure, The same comparison for splenonegaly did not

show a statistically significant difference. According to the past

medical history, a diagnosis of ecirrhosis of the liver had been mad

proviously in b cases. Esophogeal varices had been diagnosed. in one

patient who had undergone surgery, including portocaval’ shnnt, 12 yeqrs

before the present examination, with good clinlcal result. ‘\-L

Abnoxmal liver function tests (chle 13) verc teund “in vmall percentawes -

111rub1n and SGOT, 9% fot SGPT), except for alkaline phosphatase
e ) :

bhormal 11y ?'?géﬂ n
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“The 'bestﬁcorrelation between cliniéal‘Iindin:

\fjsp].é‘n&aegaly and:abiicimal 1iver. function. tests found ‘t‘.prheh *I;hat 3“11

elevated alkaline bhosphatase CThble 20) 4140 thos;&with sueh’

ﬁcmntologic abnormnlities were scant in our study. Thrumbocytopﬁnla,
a frequent finding in the Gexrman studies, was present in only one of the
examined workers. (Table 21). ..

The possible contributory effcet of significunt ethanol intake was care-
.. fully. considered (Table 22): no trcnd as related to durmtion of exposure
puld be found for cthanol 1ntnke. e

ST Y b e

In one~third of the cases with clinical liver ﬂnd/or splcﬂn ‘changes 51"—
nificant ethonol intake could have been a factor (Table 23), and in 25%
of the cases with incrcased alkaline phosphatase was there a history of

significant intake (Table 24), Further, the prcvnlcncc of fin onlnxged
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liver and/or spleen in porsons with and without significant ethanol intake
vas compared (Tahle 25). While there was no siatictically sipgnificant

di [ference in wvorkers with less than 10 ycars ol exposwre, in those with
more than 10 ycars cxposure, thcie was n higher prevalence of enlarged
1iver nnd/or spleen in persons with a signiflcant cthasol intuke, A
multiple Ffactor additive interaction may be considered.

Tiver function tests ware also analyzed in relation to c¢thanol intake

(Table 26), There was no significantly higher prevalence of elevated

alkaline phusphﬂt"qe, bilirubin or LDH in the group with sirnificant

cthanol intake. Hovever, hizh SGOT or SGPT values were significantly

wore frequent in this group, It is of intercst ihat clevated alkaline
phosﬁhatase, the most Irequent biocheomical ronogmality found, (did not

correlate with ethanol intake,. while there was a sxgnlricant correlation

with nurﬂtioﬂ of vinyl chloride exposure, . .

many of the examined workers {(Table 27) gave a past medical hiatory of
"eastritis,” ulcer (gastriec ard duodenal), upper gastrointestinal bleed-
ing (most often attributed to ulcer) and gallbladder disease, However,
it is difficult to know whether such symptoms were morce common than
right be expected in a similar group without VC exposura.

Out of the 11% workers with such past medical history, there were 28 (25%)
<ho were found to have cenlarge liver and/or spleex (Table 28); the percent-
age was 38% for those with past upper gostrointestinal bleeding and 38.4%.
for those with a history of gallbladder disease, In the other 242 workexs
without such a pa2st medical historyQ 29 (12%) vere tourd to have an en~~
larged liver and/oxr spleen.“ ¢f ﬁmy ;mf b “

a Chcst X=XRYS . of 142 cxaniggg qg kers “e vailable at the time. that khis o
. roport vas pgepareq. tn— ‘% Iinear reticular uud i3 g Ve
" ‘hodular ‘changés wate “féund’ 1ﬂ'fh ga X lowar lung Iields Qf "
Ko rclationship was observed wiﬁh smoking‘vk’chronic broncnitis Qg
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Discussion and Conﬂlusions 4 &
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Our Iindings contirm thn brond outlines of tho clinical syndrones roported R
by other investigators. ‘

at

@ L
in the examined group relatively high VYC expousure had occurrad in the
past, and symptoms of acuic prcnarcotic offects »cre reported by noxe
?thnn hali of tho cxﬂmzn*d_workers. ~




wOur results indicate that liver.involvement and probably lung involve-

.-6.—

Clinical signs and symptoms of abnonanl poripheral cireulation in the
fingers and toes werc quite frogquent, with cyanosis preseat in 13 per-
cent, crcesslive sensitivity to cold in 18 percent and numbness and
tingling of the fingers in 24 percent of cases, A typical Raynaud's
syndrome was present in 5.7% of cases. An alnommal Allen test, indicat-
ing delayed arterial circulutlon in the areas supplied by the ulnar
and/or radial arteries was found in 94 (26.6%) of the cxamined workers.
The prevalence of all these abnormalities increased with length of VC
cxposure, ’ ’
licpatomegaly was & finding in 15% of the cxamined workers, while splen-
omegaly was Iound in 3.4%. Cirrhosis of the liver had been previously
dinznosed in 5 workers, und in one esophageal varices with upper-gastro-
intestinal bleeding hpd led: to surgery including.portocaval shunt,

Alkaline phosphatase was the test which was most frequently found to Le

abnornal'and shoved the best correlation with clinical findings.,

Hepatomegaly and elevnted alkaline phosphatase were signlticantly nore
frequent in workers with longer VC exposure.

. * .
Radiologic pulmorary changes, linear reticular and noduler opacities in
the lower and middle lung fields were found in a number of cases; the

prevalence of these changes was higher with longer duration of exposure,

and, there was a significant association with peripheral circulation
abnoxmalities. The evaluation of these pulmonary changes is still in

l,”progress. ’ , . L

call) _4verae étiects dncluding thqwgg;cigg
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1957

1963

1966

1967

'\973“’"153914 et al

Filatova and Gronsberg

Suciu et al '

Cordier

-

Harris and Adams

A

Table 1

Acroosteolysis

"Angioneurosis of spastic character”
"Raynaud's syndrome - (hands and fcet)

Scleroderma-like skin changes - (hands,

. " 6% of 168 exposed workers :

feet, face, neck, thorax)-
3.6% ol examined

Raynaud's syndrome .

Bcleroderma-like skin changes

Lytic lesions of terminal phalanges

in -hands and feet

The same changes and ~ pseudoclubbing

of tingers

Involvement of sacro—iliac Joints and

patella




Table 2

. . -

" . Acroosteolysis .

. Boné Changes

~ NHarginal and/oxr cortical defects _:ln distal phalanges

-‘I.oss of cortex in tufts of the distal phalanges .
"Half-moon" defects or cuts

- Transverse detet_:té or fractures ’

~ Complete resorbtion of tufts and pnrt of shatts L ‘ T

e 4 -

- Involvement of the larger bones = - PR
Cystic lesions and, increased rnd:lolucency T,
(ulna, radius, 'mmarus, os calcis, pai.e].la) e :

e Bros:lve and scuierot:lc (.hahges' 1n sarco-like‘“ .1‘

Dokt : S et 3':
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Acroosteolysis

Skin biopsy patholozy

-

-~ Thickening of dermis _ s, . )

~ Nonfibrillary homogenization of collapgen and
thickened collagen bundles . T,
. l -
- D:lsorganization ot elastic ﬁbers, whic.h ere
split and broken :
.- Inﬂanmatory 1nt;1trates, predominantly peri—
‘vascu].nr (l;wnphocytes, tew histiocytos)

Al




1949

1963

1963

Tuble 4

Evidence'of liver damage in PVC cxposed worksrs

- h -

"lepatitis-like liver chaéges"

"Chronic epithelial hepatitis” in
15% of cases; hepatomegaly, in-
.creased bilirubin and prothrombin
time, abnormal Takata-Ara test.

. [ 4
Hepatomegaly in 30% of 168 ex-

smined workers, splecnomegaly (G%).
Liver biopsy in 2 cases: “chronic

hepatitis.

\

v"

Parris .'ﬂg\

Tribuch et al,
(Russia)

Pushin . .
(Russia) .

Sucin e€ al
(Romznia)

(England)




Duratioﬂ 6f vinyl chloride. cxposure
among 354 workers in Niagara Falls

" buration of Currently Formerly

Total

exposure (years) employed employed

X2 36 25
2.1-5 62 13
5.1-10 47 15

27

61
74
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aistrivution of 354 vinyl chloride
exposed workors (Niagara Falls)

Apge groups (yoars)

31-40
ey

2

4150 l 51-60

a . 4

GO+ Total
1 Gl

7

9 "1

18

24~ . 3

62

50

30 21

i04

4

14 27




Symptoms of acute overexposurc
smong 354 vinyl chloride workers

(@0%) (38%)

_ . Symptoms

Duration of , _“L.‘..ght— ' Loss of
- Exposurc {(years) . headedness Dizziness Consclousness Tota
<2 : 21 8 3 2e
2,1~8 1 30 30 3 43
5.1-10 25 . 20 0 33
40 . 44 7 56

26 32 1

i 4%)




‘Numbness

- Excessive

Sensitivity Involvc tent | Ruyna
T.tnglini to cold Pain Cyanosis of tocs synd:
.. G Xo. % No. % [ No. % No. % Xo.
T2 (3w 2 (%

I (15%)

4.(5%)

4 (5%

1 (1%

“2¢2

1% (8%}

3 (5%)

10 (16%)

5 (8%

26 (25%)

131019

19 €15%)

11 (11%

13 (1s%

10(19%)

11 (21%)

8 (15%

Lot L
;o

63 (18%)

28 (3%

46 (13%)

25 (TR




Raynaud's Syndrome among 354

vinyl chloride workers

-

. Raynaud's i
Exposure Number . Number % - -
© Active 267 - 17 6.4
Prior 87 3 34
. 354 20 ° 5.6




Toble 10

Abnormal Allen Test among
354 vinyl chloride workers

Prior Exposure Total*

2/25 - 9/61 (14.7%)
7/13 18/75 (24.0%)
7/15 23/62 - (37.1%)
_6/31 27/104(26,0%)

5/7  17/52 (32.7%)

26/8'_7(29 B%) 94/354(26. 6-%)

_ﬁctntly ‘higher than in those with less than § years

- %3, 5,084
002<p< 0,08
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Table 11

Psuedo-clubbing of fingevs among 354 vinyl chloride workers

Pseudo~-clubbing of fingers -

Duration of

exposure (years) Current exposurxe = .Past exposure - Total
T2 : 2/36 . - 2/25 ©4/61  (6.5%)
2.1-5 - 3/62 . 0/13 3/75  (4.04)
-5.,1-10 3/47 3/15 6/62  (9.7%).
10,120 . : /77 2/27 .. 8/104 (8.6%)
20+ ‘ /45 - 2/1 9/52  (17.3%)
S 1 : 31/354 (8.75%)

[}
In 25 cases -~ signs/sympioms of peripheral vascuvlar disease,

cages ~ typical Baynahd's gyndrome.
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Table 12

. * Skin changes in 354 - ’
viny) chloride exposed workers e LT ]

Duration of Total
exposure (vears) number examined

4
§
=3
o
L]
n

2 -

2,1-5

61 j 4 6.5 .

16\;3;—2'0 -

f

|

|
5,1-10 "

1

9o

i




Pain in joints of

fingers and hunds . ) .
. Total o L .
' Duration of number Fingers,
exposure {(years) examined Hands Wrists
No. % ©No., % ) .
Sz 61 5 81| 1 1.6
2,1-5 15 5 67| : .
$,1-10 - 62 2 3.2 1 1.6 °
10,120 104 8 77| 3 2.9 :
20+ 1 sa 8 15.4{ 1 2.0 )
Total - 1. 33 28

Fotes D:lﬂerence in prevé.lonca not aiéﬁi‘.ﬂcm‘tt for
workers with less than 10 years ‘or iuore than

10 enra o! ox sm.
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Toble 14

: " Pain in the joints of fingers and hands :

Total number

Pain in finger

. exanined and hand joints
No. %

- Current 267 24 9.0 .
exposure . e
Pagt ) - .
exposure | 87 - 4 4.6

¥
P

T




. Hypertension among 354 vinyl
. chloride workers
Hypertension
. Durat:lon of i 3 . 8ystolic and
B msm (;gars} |____Exposuro Systolic Diastolic Diastolic Total
. ' 2 i o 0 0 2 2
0 1 2 3
. - 1 ] 2. 3
’ : 1 o o 1
. T 0 2 3
s : +0 1 .1 2
- :-A . 3 - 2 4 g
3 1 2 6
< 3 5 4 12
! 0 0 2 2
]|' e —§
Lo 12 10 21 43 (12%)
' ‘Rotes !orkerl ’jr.tth hypertens:lon hod no greater prevalence of periphcrnl vascular
4 . ‘ 4 chanm:in hands and feet,

698




Table 16

Abnormal urine findinps omong 354
vinyl chloride workers

Protein .

Current
exposure 14 RBC Casts
= m. - — |
36 Current 1 0 2
25 Prior 2 0 0
62 Curront 2 o 2
13 Prioxr 1 4] 0
47 Current 1 1 1l
15 Prior 0 1 .0
77 Current™ |~ 1 6" 0
27 Prior 1 1 1
45 Current - 1 3 0
7 Priorxr ) o 0
e ]
10 12 . 6
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Tahle 17

tl!epstosplenonegaly among
354 vinyl c¢hloride workers

’

ol

#po 8!‘@?"

A .
( S h

z

feranco in. prevalence of

Total ‘
number Enlarged Enlarged
excmined ‘liver* spleenik

No. % NO. %

4 6.5 1l 1.6

5 6.7 "2 2.7
7 1ll1.3 2 3.2

20 19,0 3 2.9

17 32.7 4 7,7

53 15.0 12 - 3.4

LY

= 12,107

) <b.001

enlarged liver in workers
:I.’o:r less than 5 yoars as compared to those ex~
more thnn 5 years,. 7(




Durction’ of

) 'Abnomal LFT among 354
b vinyl chlorida workers

anblo 18

-

i snnhbqr 'ﬁizirﬁbin scor -SGPT  LDN Alk. Phos.*
exposure {yeors) axnminéd ! >1.1 >50 >36 2225 >86
2 | 2 3 5 o 9 12,6%
2.1-5 5 2 7 0 7 9.3%
5.;:10L5’": 7 3 5 4 11 17.7%
10.1-2q€ 2 6 8 3 19 18.25%

1A

T2106%  20¢6% 31(9%) 8(2.3%) 59 (16.6%)

*Prevalence of olovateﬁ ‘nlkaline phosplntnso significantly higher in workers with

moyre than 5 yonrs;




o CIEBNE ORI g e S arn he . g
Abnormnl L¥T. omon @giji,nyl‘iﬁ}lorido workers .
. - eurrently o¥;previously employed : ‘

3

_ Prior

Current ., .Pr ,
"2'employmont (87) -

emglozggnt (é675

Liver Iunctién_
tost

.

'Hopatosplenomegaly,
Hepatic tenderness (66G)

3 (3.6%)
3 % (8,0%)

Bilixrubin
sSGOT
SGPT '

1DH
Alk, Thos.

DL
>50

. >36
>225 ...
>86

_8/26 (30.0%)
Y 8/31 (26.9%)

»
.

: 27/59 (45.8%)

-




2 L] 1-5 o
5.1-10
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alkaline Ehosphatdée
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e
Sk

nyl. ch!,éride workers

Hema:

‘Loucoponin | NemogLobin

| Total numbor g : :
. ;000 4,000-5;900 <14 gr. i

! excmined

ordht |

32 . 1 .
2-1-5 i ;{ b
5,1-10 . e ﬂ

10,1-20

20+
o

Total .

AR 28 (TEH | 8 22m
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Alcohol intake
in 354 vinyl chiloride exposed workers

K :ﬁ?’ A c . . tes ,. - . e .
’ Alcohol Intake - .. . o
Duration of | Total ++ +++ +++
exposure | number (1-2 (2-3 Known )
(years) examined | quarts/weck) quarts/week; a)coholice Total .
I B B _ go. A
. 2z ler P 10, ‘ 5 . o _j15 ° 24,6

VIO (e o e et , -
Bacil and diye theee mamihe pfioe yu, o . -




.

}3ﬁiﬁiscd.- - Cases with .

o ' R ke . .

E Duration of. . SiAivor ;:and/c¥ spleen significant

: : exposurce (years) or:hapatic tondeiness alcohoi. intake

g , Wer - % o, %

» sy ) T K

Z2g 11.5% 2 ., 2.3%

: i al :

= 2,1-5 75 9.4% 3 4.0%

2 5,1-10 62 16,0% 4 6.5%

7 : 10.1-20 104 20,0% 4 . 3.8% '
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Table 24 -

5‘31evated a)kaline phosphatase
lnd sig-niﬂcant alcqho]. :lntaka

‘ oA
bt '.l‘otal I phosphatase

examined

. ‘alcohol :lntake

_Significant
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R I \:A-I\‘ iy Lith

’ No. signiﬁcn.nt;_.'alcohol

N
H intake
k] Ty §
Inicrged
¢ Total number Total iver and/ox
- exami.nod nunber . -7 snleen
: : - No. P
E \ 2 2 " 61 é:“?_‘;';-,':‘\ ;:} 48 K ,i§‘~7 15.07‘ ! :
2.1=5 S £ NN | .. 99 | ot % - 6.8% ‘

. _ 5.1-10) - ., 62 . M 49 .5 0.2%

N 10.1-20 21 .17 1S.7% -
' E 20+ 40 ‘12 20.0% 2
- ’ Pro— rug‘ — ] '
. Total 285 . 45 16.0';‘1"
, . Difference in prevalonce o;t on ¥ .
. alcohol intake and thosg%vitho '
' less than 10 years of’ expes

) ! -~ . - P k
‘ 8ignificant for workers with more than 10 years exposure. i

| KZui7,248 y
t

p< 0.01




Alechol intake and obnormal

Total number '
examined - -

1

sG2T 5031

»

Significant

alcochol intake 11 16.05, 2 2,9%

Noun~-significant .
alcohol intake 20 7.6% 8 2,1%
| o -~ - —

Total : .59 0% 31 9,0% 8 2,3%

s > - T A% o0.810 %22 8,790 K= 5,537
' ', o R W P ; P <UO°1 p <0.0]- N.S,




A Gastrointeltinal «d;.seaaq; ‘(bmhistory)
' . g‘h.or;l.de exposed workers .
Ulcer (gastri 9
\ or duodenal) - )53 L \15
- Uleer and upper " v, -
L -
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Gall bladder
discose




Chect 2B, lbno:nﬂlitiﬁa gnonz
142 vinyl chlori-‘i'

rf.i'* :

Duration of
Exposure (years)

B2

i 2,1-5
. 1-10
10,0-20

3 20+

Total

- *Data incomplete.:
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Chast x-roy

Total;ﬁ;

. . . Normai :

No history of

[T .

%} S ehronic bronchitis
Ty e

Abnomal

B N 3
- : \ E
5 W
x 5
. ! s
b 1
: !
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Abnormal

Chest Raynaud's Abnormal
X-Ray syndrome Allen test ’
No. %] 1 No. % :
Xormal 104 5 4,8é; 20 19 )
A 13 34

Abnoxrmal

38

2. 3,501

n.s, -




