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THE MORTALITY OF GERMAN VINYL CHLORIDE (VC)
AND POLYVINYL CHLORIDE (PVC) WORKERS
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ABSTRACT

In order to determine standardized mortality ratios (SMRs) for workers exposed to vinyl
chloride (VCM) basic data for two exposed and one non-exposed cohorts were analyzed. The
results of a German mortality study demonstrate a considerable increase in certain specific SMRs in
exposed workers. The study clearly demonstrated the importance of establishing a cohort of
workers not exposed 1o VCM since an increase in SMR for ischemic heart discase was found in
both exposed and non-exposed groups. Withour a cohort of non-exposed workers this effect would
have been falsely attributed to exposure to VCM,

Several considerations led to the design of the mortality study described in
this paper. Since 1972 there have been 90 reports of sickness following exposure
to vinyl chloride monomere (VCM) in workers of the vinyl chloride as well as
polyvinyl chloride producing industry in the Federal Republic of Germany. In
1974 Creech and Johnson! reported three cases of hemangiosarcoma of the liver
in PVC-producing plants in USA. In the same yvear we could detect two cases in
PVC-workers. In the meantime there have been twelve deaths due to
hemangiosarcoma of the liver in PVC-workers in Western Germany2.
Toxicological investigations of Maltoni and co-workers, who suggested
cancerogenicity of VCM, have stimulated epidemiological studies in exposed
workers.

The aims of the German mortality study were to determine standardized
mortality ratios (SMR) for male workers exposed to VCM, using the mortality
ratios of the West German male population as reference, and to investigate the
SMRs of a cohort of workers of the chemical industry without exposure to VCM
as comparison group, and of a cohort of workers in PVC-processing plants.

This study was initiated by the Ministry of Labour, Health and Social
Affairs of Northrhine-Westfalia and supported by the PVC- producing industry.
It covers the period from the beginning of VC- .md PVC-production in various
plants until December 31st, 1974.
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The basic data of the three cohorts ascertained are in Table 1. Standardized
mortality ratios (SMR) were calculated, applying the national morrality statistics
for the respective vears for total mortality. For specific causes of death the
statistics of 1968 were applied for the vears before 1968, and the statistics for the
respective vears for 19691974, Weighting was done according to the number of
deaths in which the cause of death could not be ascertained, as has been done by
Tabershaw4, -

SMR for total mortality came out highest in Groups I and III. Assuming
the "healthy worker effect”, as demonstrated by Ott and co-workers? for
workers in the chemical industry, the SMR for total mortality in Group I and
Group III has to be considered as relatively increased.

The results of the German mortality study (Table 2) demonstrate

considerable increases in certain specific SMRs in Group 1 (VCM and PVC
production). In Group I there is a significantly increased SMR for malignant
tumors (ICD 140-209), ischemic heart disease (ICD 410-414) and accidents
(ICD 800—949). SMR for ischemic heart disease is also increased in Group 11 and
Group 1. When differentiating the SMR for malignant tumors, it will be seen
that there is an extraordinary increase in tumors of the liver not only in Group I
but also — ro a slightly lesser extent — in workers of Group II, who should have
been without contact with VCM. In Group [ there are also increased SMRs for
systemic malignancies (ICD 200-209) and in Group 11T an elevation of SMR of
brain tumors was demonstrated.
Analyses were made according to both age groups and duration of exposure. For
Group I the SMRs were broken down according to the site of the plant
(industrial vs. agricultural). In all these analyvses the most remarkable result is the
increase of SMR of malignancies of the liver with increasing duration of
exposure.

TABLE 1

Basic data for the cohorts investigated in a German Mortality Study of PVC-workers.

Group 1 Group 11 Group 111
VCM- and withour exposure PVC processing
PVC-production (comparison)
Population 7021 4910 4007
(Germans and Austrians)
Man vears 73734 76029 52896
Follow-up?,, 93.2 89.8 92.1
Deceased, observed 414 417 360
expected 435 333 380
Cause of death unknown (“,) T2 113 13.1
Taotal mortality SMR 95 78 95

Workers of foreign nationality
{excluding Austrians) 882 711 I 454
Deceased 6 6 10
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In our opinion this study demonstrates the importance of establishing a
cohort of workers not exposed to VCM. In all the cohorts investigated there was
an increase in SMR of ischemic heart disease. Without a cohort of non-exposed
workers this effect would have been falsely attributed to exposure to VCM.
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