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Enforcement

Y
OSAHRC RULES FAILBRE TO MONITOR - A//Jf
FOR VINYL CHLORIDE §S JUSTIFIED o

A manulacturer’sBelief that only a negligible’ amount of
vinvl chloride (VC) would be released during an operation in
which polyvinyl chloride (PVC) was used is seen to justify
the firm’s decision not to monitor the operation for VC.

This 2 to 1 ruling of the Occupational Safety and Health
Review Comumussion in Western Electric, Inc. (No. 8902)
reversed a decision of Review Commission Judge Paul E.
Dixon.

Western Electric was cited for allegedly {ailing to monitor
an operation in which a solution containing PVC was used in
a process whereby wire coils are coated with a layer of in-
sulation The company’s omission was alleged to be in viola-
tion of the monitoring requirement of the emergency tem-
porary standard for vinyl chloride, 29 CFR 1910.93q(c)(1).

The employer's contention that VC was not ‘“‘released”
during the coating process within the meaning of ine stan-
dard was based on monitoring performed by one of the
firm's industrial hygienists at its Lee's Swnmit, Mo., plant.
The operation monitored was one in which sheets of PVC are
welded together to make exhaust ducts. The hygienist
thought that, of all the operations in the plant utilizing PVC,
this would result in the release of the greatest amount of VC.
The resulting measurement of several parts per billion rein-
forced his conclusion that VC levels in all areas of the plant
were well below the 50 ppm specified in the emergency
standard. Accordingly, he decided it was unnecessary to
monitor the other operations in which PVC is used.

The highest concentration of VC measured by the
Secretary of Labor was 1.7 ppm, or approximately one-thir-
tieth of the 50 ppm limit established by the standard.
Nevertheless, the secretary argued that because some
amount of VC, however small, is *“‘relcased,” Western Elec-
tric violated the standard by failing to monitor the coil
coating operation. On the other hand, the employer contend-
ed that the standard was not intended to require monitoring
when only a negligible amount of VC is released in an opera-
tion utilizing PVC.

Noting that Western Electric’s decision not to monitor the
coil coating process was based on foresight, the commission
majority declined to find a violation of the standard. The
result of the company’s monitoring of the welding operation,
coupled with its understanding of the process by which VC is
released from PVC, strongly suggested that the amount
of VC released in the coil coating operation would be negligi-
ble compared with 50 ppm, according {o the majority.
“Nothing in the record casts doubt on the validity of this
judgment, or on the good faith with which it was made,"” the
majority added in an opinion written by Chairman Frank R.
Barnako. Commissioner Robert D. Moran concurred.

In the dissenting opinion of commission member Timothy
I, Cleary, the standard requires monitering of empioyee ex-
posure levels in every operation in which any vinyl chloride
is released. In his opinion, the majority has substituted its
own monitoring standard. Since some quantity of VC was
released into the work environment during the coating

operation and the operation was not monitored by Western
Electrie, Cleary would affirm the citation.
This ruling will appear in a future Dceisions supplement.

Appropriations

REVIEW COMMISSION JUSTIFIES '78 REQUEST
IN BUDGET FOR $720.000 OVER '77 BASE

The Occupational Safety and Health Review Commission
February 3 justified a $720,000 increase in its budget request
for fiscal 1978 amounting to a total of $7,150,000, to the
House Appropriations Labor-Health, Education, and Wel-
fare Subcommittee.

The increase includes $316,000 for employment of five ad-
ditional administrative law judges, four clerical support
positions for the ALJ's, one appellate counsel, and one
secretarial position. The increases also include a $150,000
supplemental request to support the 'Y 1977 pay raise.

In addition, other increases include $108,000 to cover costs
of converting from a commerical contractor for automatic
data processing services to a commission-opcrated mini-
computer system,

Review Commission Chairman Frank R. Barnako was re-
guested by Congressman Silvio 0. Conte (R-Mass) to answer
for the record the following questions:

» How many cases has your commission successfuily
handled in the past year?

» Do you sec a possible trend evolving toward an increase
in this number as a result of the adoption of Rule 91a?

» Dir. you see any nced to revise your budget requests
since we adoption of Rule 9la?

» At what rate is your work load increasing every year?

» With the closing of field offices on the west coast how
much will your case load decrease? What are the monetary
savings?

» Will the combination of your extensive reorganization
and congressional acceptance of your budget allow you to
handle your case load efficiently?

» Where will these proposed new Administrative Law
Judges be located?

» What is the price tag attached to your computerized
retrieval and case tracking system?

» What are the unnecessary services you refered to which
are provided by the G.S.A. and how much do they cost the
commission?

» Do you know what the savings would be if you moved out
of Washington D.C. and into the metropolitan area?

» What are the estimated savings in time and money
related to the recent adoption of Rule 91a?
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OSH ACT IS UNCONSTITUTIONAL,
STATE DISTRICT COURT JUDGE RULES

The Utah Occupational Safety and Health Act violates the
state constitution in several respects, a state court judge
held on January 19.

Judge Bryant H. Croft of the District Court of the Third
Judicial District, Salt Lake County, issued this ruling in a
class action titled Baird v, State of Utah (Civil No.
237878).

Plaintiff R. Lamar Baird, a local businessman, filed suit
on behal{ of himself and all other Utah residents similarly
situated, seeking an injunction against the enforcement of
the state job safety law, which is modeled after the federal
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OSAHRC RULES FAILURE TO MONITOR
FOR VINYL CHLORIDE IS JUSTIFIED

A manufacturers belief that only a “neghmble™ amount of
vinyl chioride (VO) would be released during an operation in
whicl polyvinyl chlonde (PVCY was used is seen to justfy
the Lirm’s decision not Lo monstor the cperation for VC

This 2 to 1 ruling ol the Qecupational Safety and Health
Review Commission in Western IElectrie, Inc. (No. 8902)
reversed a decision of Review Commission Judge Paul K.
Dixon

Western Electric was cited for allegedly failing to monitor
an operation in which a solution containing PVC was used in
a process whereby wire colls are coated with a layer of in-
sulation. The companyv's omission was alleged to be in viola-
tion of the menitoring requirement of the emergency tem-
porary standard for vinvl chlonde, 29 CFR 1910.93q(c)(1).

The emplover’s contention that VC was not ‘‘released™
during the coating process within the meaning of the stan-
dard was based on monitoring performed by one of the
firm’s industrial hvgienists at its Lee's Summit, Mo., plant.
The operation monitored was one in which sheets of PVC are
welded together to make exhaust ducts The hygienist

hought that, of all the operations in the plant utilizing PVC,
‘lis would result in the release of the greatest amount of VC.

The resulting measurement of several parts per billion rein-
forced his conciusion that VC levels in all areas of the plant
were well below the 50 ppm specified in the emergency
standard. Accordingly, he decided it was unnecessary to
monitor the other operations in which PVC is used.

The highest concentration of VC measured by the
Seeretary of Labor was 1.7 ppm, or approsimately one-thir-
tieth of the 50 ppm limit established by the standard.
Nevertheless, the secretary argued that because some
amount of VC, however small, is *‘released,” Western Elec-
tric violated the standard by failing to monitor the coil
coaling operation. On the other hand, the employer contend-
ed that the standard was not intended to require monitoring
when only a negligible amount of VCis released in an opera-
tion utilizing PVC.

Noting that Western Electric's decision not to monitor the
coil coating process was based on foresight, the commuission
majority declined to find a violation of the standard. The
result of the company’s monitoring of the welding operation,
coupled with its understanding of the process by which VC is
released from PVC, strongly suggested that the amount
of VC released in the coil coating operation would be negligi-
ble compared with 50 ppm, according to the majority.
“Nothing in the record casts doubt on the validity of this
judgment, or on the good faith with which it was made,” the
majority added in an opinion written by Chairman Frank R.
Barnako. Commussioner Robert D. Moran concurred.
. In the dissenting opinion of commission member Timothy

I, Cleary. the standard requires monitoring of employee ex-
posure levels in every operation in which any vinyl chloride
1s released. In his opinion, the majority has substituted its
own monitoring standard. Since some quantity of VC was
released into the work environment during the coaling

operation and the operation was not moniiared by Western
Electrie, Cleary would affirm the citation.

Appropriations
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This ruling will appear in a future Decisions supplement.

REVIEW COMMISSION JUSTIFIES ‘78 REQUEST
IN BUDGET FOR §720,000 OVER ‘77 BASE

The Occupational Safety and Health Review Commission
February 3 justified a $720,000 increase in its budget request
for fiscal 1978 amounting to a total of $7,150,000, to the
House Appropriations Labor-Health, Education, and Wel-
fare Subcommittee,

The increase includes §316,000 for employment of five ad-
ditional administrative law judges, four clerical support
positions for the ALJ's, one appeliate counsel, and one
secretarial position, The increases also include a $150,000
supplemental request to support the FY 1977 pay raise.

In addition, other increases include $108,000 to cover costs
of converting from a commerical contractor for automatic
data processing services to a commission-operated mini-
computer system.

Review Commission Chairman Frank R. Barnako was re-
quested by Congressman Silvio O. Conte (R-Mass) to answer
for the record the following questions:

» How many cases has your commission successfully
handled in the past year?

» Do you see a possible trend evolving toward an increase
in this number as a result of the adoption of Rule 91a?

» Did vou see any need to revise your budget requests
~*1ce the adoption of Rule 91a?

» At what rate is your work load increasing every year?

» With the closing of field offices on the west coast how
much will your casc load decrease? What are the monetary
savings?

» Will the combination of your extensive reorganization
and congressional acceptance of your budget allow you to
handle your case load efficiently?

» Where will these proposed new Administrative Law
Judges be located?

» What is the price tag attached to your computerized
retrieval and case tracking system?

» What are the unnecessary services you refered to which
are provided by the G.S.A. and how much do they cost the
commission?

» Do you know what the savings would be if you moved out
of Washington D.C. and into the metropolitan area?

» What are the estimated savings in time and money
related to the recent adoption of Rule 91a?
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Utah 00022794

OSH ACT IS UNCONSTITUTIONAL,
STATE DISTRICT COURT JUDGE RULES

The Utah Occupational Safety and Health Act violates the
state constitution in several respects, a state court judge
held on January 19,

Judge Bryant H. Croft of the District Court of the Third
Judicial District, Salt Lake County, issued this ruling in a
class action titled Baird v. State of Utah (Civil No.
237878).

Plaintiff R. Lamar Baird, a local businessman, filed suit
on behalf of himself and all other Utah residents similarly
situated, seeking an injunction against the enforcement of
the state job safely law, which is modeled after the federal
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OSAHRC RULES FAILURE TO MONITOR
FOR VINYL CHLORIDE IS JUSTIFIED

A manufacturer’s belief that only a “negligible” amount of
vinyl chloride (VC) would be released duning an operation in
which polvvinyl chloride (PVC) was used is seen to justify
the firm’s decision not to monitor the operation for VC.

This 2 to 1 ruling of the Occuputional safety and Health
Review Commission in Western Electric, Inc. (No. 8902)
reversed a decision of Review Comnussion Judge Paul E.
Dixon.

Western Electric was cited for allegedly failing to monitor
an operation in which a solution containing PVC was used in
a process whereby wire couls are coated with a layer of in-
sulation. The conipany's omission was alleged lo be in viola-
tion of the monitoring requirement of the emergency tem-
porary standard for vinyl c¢hloride, 29 CFR 1910.93q(¢) (1),

The employer's contention that VC was not “‘released”
during the coating process within the meaning of the stan-
dard was based on monitoring performed by one of the
firm’s industrial hyvgienists at its Lee’s Summit, Mo., plant.
The operation monitored was one in which sheets of PVC are
welded together to make exhaust ducts. The hygienist
thought that, of all the operations in the plant utilizing PVC,
thiz would result in the release of the greatest amount of VC.
The resulting measurement of several parts per billion rein-
forced his conclusion that VC levels in all areas of the plant
were well below the 50 ppm specified in the cmergency
standard, Accurdingly, he decided it was unnecessary to
monitor the other operations in which PVC is used,

The highest concentration of VC measured by the
Secretary of Labor was 1.7 ppm, or approximately one-thir-
tieth of the 50 ppm limit established by the standard.
Nevertheless, the secretary argued that because some
amount of VC, however small, is “‘released,”” Western Elec-
tric violated the standard by failing to monitor the coil
coating operation. On the other hand, the employer contend-
ed that the standard was not intended to require monitoring
when only a negligible amount of VC is released in an opera-
tion utihzing PVC. )

Noling that Western Electric’s decision not to monitor the
coil coating process was based on foresight, the commission
majority declined to find a violation of the standard. The
result of the company's monitoring of the welding operation,
coupled with its understanding of the process by which VCis
released from PVC, strongly suggested that the amount
of VC released in the coil coating operation would be negligi-
ble compared with 50 ppm, according to the majority,
“Nothing in the record casts doubt on the validity of this
judgment, or on the gocd faith with which it was made,” the
majority added in an opinion written by Chairman Frank R.
Barnako. Commissioner Robert D, Moran concurred.

In the dissenting opinion of commission member Timothy

. Cleary, the standard requires monitoring of employee ex-
posure levels in every operation in which any vinyl chloride
is released. In his opinion. the majority has substituted its
own monitoring standard. Stnce some quantity of VC was
released into the work environment during the coating
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operation and the operation was not monitored by Western
Electric, Cleary would affirm the citation,
This ruling will appear in a future Decisions supplement.

Appropriations

REVIEW COMMISSION JUSTIFIES '78 REQUEST
IN BUDGET FOR $720,000 OVER '77 BASE

The Occupational Safely and Health Review Commission
February 3 justified a $720,000 increase in its budget request
for fiscal 1978 amounting to a total of $7,150,000, to the
House Appropriations Labor-Health, Education, and Wel-
fare Subcommittee.

The increase includes $316,000 for employment of {ive ad-
ditional administrative law judges, four clerical support
positions for the ALJ's, one appellate counsel, and one
secretarial position. The increases also include a $150,000
supplemental request to support the FY 1977 pay raise.

In addition, other increases include $108,000 to cover costs
of converting from a commerical contractor for automatic
data processing services to a commission-operated mini-
computer system.

Review Commission Chairman Frank R. Barnako was re-
quested by Congressman Silvio O. Conte (R-Mass) to answer
for the record the following questions:

» How many cases has your commission successfully
handled in the past year?

» Do you see 3 possible trend evolving toward an increase
in this number as a result of the adoption of Rule 91a?

» Did you see any need to revise your budget requests
since the adoption of Rule 91a?

» At what rate is your work load increasing every year?

» With the closing of field offices on the west coast how
much will your case load decrease? What are the monetary
savings?

» Will the combination of your extensive reorganization
and congressional acceptance of your budget allow you to
handle your case load efficiently?

» Where will these proposed new Administrative Law
Judges be located?

» What is the price tag attached to your computerized
retrieval and case tracking system?

» What are the unnecessary services you refered to which
are provided by the G.S.A. and how much do they cost the
commission?

» Do you know what the savings would be if you moved out
of Washington D.C. and into the metropolitan area?

» What are the estimated savings in time and money
related to the recent adoption of Rule 91a?
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OSH ACT IS UNCONSTITUTIONAL,
STATE DISTRICT COURT JUDGE RULES

The Utah Occupational Safety and Health Act violates the
state constitution in several respects, a state court judge
held on January 19.

Judge Bryant H. Croft of the District Court of the Tkird
Judicial District, Salt Lake County, issued this ruling in a
class action titled Baird v. State of Utah (Civil No.
237878).

Plaintiff R. Lamar Baird, a local businessman, filed suit
on behalf of himself and all other Utah residents similarly
situated, seeking an injunction against the enforcement of
the state job safety law, which is modeled after the federal
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GENETIC RISKS OF VINYL CHLORIDE

Prrer 17, INFANTY Josren K. WacoNtr
ANTHONY J. McMicuart, Ricnarn Jo Waxweinir
Hrxry FaLx
Drvision of Surveillance, Hazard Lvaluations and Field
Studies, Nanonal Institute for Occupational Safety and
Health, and Burcau of Epidemiology, Center for Discase
Control; and School of Public Health, University of North
Carolina

A swdy of nancy oulcome amon
Wwives of workers expostd 10 vinyi-cnl
wde monomier (v.¢.M.) indicated that, In companson
WITH TOTTYoTS, there was a significant excess Ietal loss in
the group wWHOLE fusbands had & pry sure to
v.C.M,, whereas no diffcrences between the groups were
observed beflore the husbands €xposures. The difference
i fetal Jealh=Fales o7 the posl-exposurc Comparisons
was a reflection of a greater fetal loss associated with the
wives younger-aged husbands. The significant excess did
not seem to be the result of bias {rom interviewers, re-
spondents, nor from women who had experienced
chronic abortions weighting the results. These findings,
in conjunction with the demonstration of a mutagenic
response via microbial test systems and with observa-
tions of significant excesses of chromosomal aberrations
among workers exposed to v.C.m., raise scientific and
public-health concern for the possible genetie risks of
V.C.M. to man.

Sumrmary

cation workers were nterviewed,

Tor wives of the
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V.M. polymerisation and 158 rubber and v, fubri-
) Paternal age, preg-
nancy outcome, and estunates for the tume of conception

of all pregnancies were ascertained by interview in Oct-

ober, 1974, from males employed at a rubber manufac-
turing, r.v.c. fabnicating, and v.c.m. polymersing facii-
1y. As part of a larger survey of worker heaith, date of
first employment in the job categories was determined
from company records. Mean paternal age, total number
of concepuions, total number of fetal deaths [defined 2s
any product of conception not born ahve), and fewal
deaths per 100 conceptions were then computed for each
group prior to and subsequent to the worker's date of
cmployment, No interviews were  conducted  with
workers' wives and no data were obtained concerning
maternal age, except indirectly through puternal age.
Since fetal loss 15 known 10 increase with ascending
parental age, the fetal death-rates for the primary v.c.M.
exposure group were age-adjusted to the control group.
Table t shows the age-adjusted fetal death-rates
primary V.C.M, e€xposure group
versus the control group, both prior to and subscquent
1o cach group‘s respeclive cxposures, Among pregnan-
cics occurring pri cath-rates were
6.9 for the ¢
grimary v.c.Mm. exposure group. These rates were not
igAificantly diffcrent by Mantcl-Haenszel Chi-square
testing.'? Among pregnancies occurring subsequent to
the husband's exposure, The dillerence in frequency of
feratdedths —between groups was sigrificant at
p2UU3 (7 =300, df= 1).7¥ Although the undertving dis-
tributions differed, mean paternal ages were virtually
the same—30-4 versus 30.2 years. The significant dif-
ference between the groups subsequent to exposure was

In the past year, several reports have indicated that®™== a reflection of a relatively greater fetal mortality-rate as-

vinyl-chloride monomer (v.c.M.) is mutagenic in micro-
bial test eystems.'”? v.c.M. metabolites also have in-
duced mutations it mammalian cells,* Likewise, reports
from four countries have shown an excess of chromoso-
mal aberrations in lymphocytes of workers exposed to
v.c.M. comparcd with controls.*~* However, Purchase ct
al.” have stated (though no amimal 8ardWere prescnted),
it The mutagenic effects of v.c.m. expressed as chro-
mosomal _aberrations In lxmphocytcs in hiumans do not
occur in germ cells in mice; they conclided that the
‘porental danger of mutagenic cffects on the fetus via

sperm secmed unlikely to exist, In a study without con-
trgﬁégﬁ@gwmgl_gcmﬁ-rmcs among wives of
v.c.M. workers th3t ranged{rom 7 to 14 per 10C preg-
gar to have been higher than

1€5. 3
expected.!?
To develop further data on this question, pregnancy
outcome has been studied among the wives of workers
exposed to v.c.M. All current v.c.M. polymerisation and
polyvinyl<chloride (r.v.c.) fabrication workers were in-
cluded for study together with a similar number of cur-
rent rubber workers (8% of all such workers) selected
from work areas relatively free from known toxic
materials and maiched as a group to the v.c.M. workers
by age. Group-participation rates ranged from 62 to
77%. Data for the wives of v.c.M. polymerisation
warkers (primary v.C.M. group) were contrasted with
data for the wives of p.v.c. fabrication and rubber
workers (*‘controls’’), who were known to have had very
low or no v.c.M. exposure, respectively. A total of 95

sociated with younger-aged husbands in the primary
V.C.M. exposure group., Among pregnanci¢s occurring
subsequent to exposure, the fetal mortality-rates associ-
ated with husbands 30 ycars of age and older for the pri-
mary v.C.M. exposure and control groups were 9/69
(13-0%) and 17/142 (12-0%), respectively; whereas, for

TABLE I——MEAN PATERNAL AGE, NUMBER QF PREGNANCIES, AND FETAL
DEATH-RATES ACCORDING TO HUSBAND'S V.C. EXPOSURE

s Prnimary
“Controls'** | V.C.M. exposurer
Prior (o husband's exposure;
Number of lamilies 95 70
Mean paternal age
al conceplion {yr.) 23.0 26-4
Number of fetal
deaths among wives 11 13
Number of pregnancies 139 148
Age-adjusted feial
deaths/100 peeg £ 69 b1
Subscquent to hushand's exposure! — e—m—
Number of famlics 113 62
Mean paternal age -
at conceplion (yr.) 30-4 30-2
Number of fetal
Ii¢aths among wives 24 23
Number of
pregnancies 7 139
Agc-adjusied fetal
deaths/100 preg.t 8- 158§
[ —

*Rubber and p.v.c. fabrication workers.

{v.c. polymerisation warkers.

fHares age-zdjusted to “control” group paternal age distribunion,

§Subscquent to husband’s exposure, the frequency of fotal deaths among wive
way significantly greater in the pnimary v.C.M. cxposure group than in the “con-
trols™ (p<0.05) or 1n the study group prior t» husband’s exposure (r<0-02) by
age-adjusted chi-square testing.'?

AS1 00022796
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TARLY U——MPAN PATFRNAL AGH, NUMBER OF PREGNANCIES, AND 1V TAL
DEATH-RATES ACCORDING TO HUSRAND'S V.C. 1 XPOSURE | XCLUDING
PREGNANCIFS OF WOMEN WITH Y 3 FETAL D1 ATHS

— [7 Primary
Yoontealstt LoV, exposured
Prioe o skae ' cepasute.,

Mean paternal age

At Loneeption (ve ) 230 26-3
Muaber ol et

Joathy amarg wies 11 ; 9
Number of

pregnaneies 159 141
Ape-adionted {eral

Jeaths/ 100 preg § 69 3

Subseguent o chand's rxpoasure;

Mean paternal age

At eonceplion (vr) 30.2 30.8
Sownbwr of {etal

deaths among wives 18 14
Number of

pregnancies 255 120
Age-ahusted feral

deathe’ 100 preg.d 68 10.8

*Rubber and vy ¢ fabrication warkers.

o polymeriaauon warkers

tRatey agt-adionied 10 “eonirol’ paternal age distnbution,

husbands less than 30 years of age, fetal mortality was
14/70 (20-0%) for the primary V.C.M. exposure group
compared with 7/131 (5-3%) for the control group
(these data are not shown in tables.)

Furthermore, intragroup comparisons indicated an
imcrease in age-adjusted rates for the primary v.c.m.
exposure group from 6.1% before exposure to 15-8%
subsequent to the husband's exposure. This difference
also was significant, P<0-02 (?=5-51, df=1).'? Similar
comparison for rates in the control group, 6-9% versus
8-8%, indicated no significant difference,

To determine whether women who had chronically
experienced abortions might have weighted the results in
favour of a higher fetal death-rate in the primary v.c.m.
group subscquent to husband’s exposure, pregnancies of
women who had more than two abortions were elim-
inated from e analyses and the data were recalcu-
lated to determine whether or not the trend was main-
tained. The decision to exclude all pregnancies among
families associated with more than two abortions was
made without prior knowledge of how these families
were distributed among the exposure categories. The
data in table 11 show that the trend was maintained.
Prior to exposure, the fetal death-rates in the control
and primary v.C.M. exposure groups were 6.9% and
3.1% (age-adjusted), respectively, whereas, after expo-
sure, the rates were 6-8% and 10-8%, respectively. Sub-
sequently, data were ciuminated for pregnancies of
women who had experienced, firstly, more than one
abortion, and, secondly, more than three abortions, and
cach time the trend was maintained. No changes in rates
for controls were observed, whercas a 2—-3-fold increase
was observed in the primary v.c.M. group subsequent to
exposure,

To determine whether differences in fetal loss might
have been the result of one or two interviewers weight-
ing the results, the data were analysed by individual in-
terviewer. The results demonstrated a general trend for
cach interviewer 1o report a higher ascertainment
among v.C.M. pelymerisation workers than among the
control group.

Further, the possibility was entertained that the inter-
val between the date of interview and the date of fetal
loss might bave influenced the results through dif-

735

ferences in recall, The interval, however, wus estimated
to have been about two years less for controls, suggest-
ing that, if a bias did exist, 0 would have been tovards
a greater ascertainment in the control group. In some
cases, the worker failed to indicate the ages of his
children and in other cases he was unable o recall the
approximate time of his wifc's abortion; therefore, the
data were analysed 10 determine the distribution of fetal
death-rates among the respondents in cach occupational
group who did not complete the interview properly. The
difference in fetal death-rates between groups was very
slight,

Finally, the workers inay havse besn subject to bias
resulting from prior knowledge of known hazards of
vinyl chloride, However, the workers themsclves did not
always know into which of ~ur employment categories
they were being allocated, For example, several pov.c.
fabrication workers who were included in the control
group thought that they had a primary v.c.m. exposure
as a fabrication worker. In addition, the questions
regaf¥ing pregnancy outcome were conltained in a muci
larger interview-questionnaire, the results of which
demonstrated very few significant differences with no
consisient bias for the parameters ascertained between
the workers with a primary Vv.C.M. exposure, and the
other groups. This observation as well as several others
presented above tend to support the validity of the
study.

In summary, a significant excess of fetal loss was
observed among wives of workers following exposure to
v.c.M. The excess did not appear to be the result of bias
from interviewers or respondents, nor from women who
experienced chronic abortions weighting the results.
Several mechanisms by which such fetal loss may arise
are suggested. Either fetal or maternal toxicity or germ-
cell mutagencesis in the mother through indirect v.c.m.
exposure from the father might be considered, although
these mechanisms secm highly unlikely in view of the
highly volatile nature of v.c.M.’ When the findings of
the present study are taken in conjunction with the prior
demonstration of a mutagenic response via microbial
test systems and observations of significant excesses of
chromosomal aberrations among workers exposed 1o
V.C.M,, the leading possibility is germ-cell damage in the
father thréGgh Mrect V.C.M, ex re. The increased
mmmﬁmﬁtu subsequent to
V.C.M. exposure now raises serious scientific and public-
health concern for the possible genetic risks of vinyl
chloride to man.
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