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ABSTRACT

The risks from malignant and non-malignant respiratory deaths of New York State and Vermont State talc
workers with at least one year of employment have been compared for both miners and millers. The mor-
tality patterns are similar. In both areas, the talc miners have a 4.5 fold risk of lung cancer, and the talc
mnhvemmusudmknfhmgmr In both areas, all workers appear to have an increased risk

of nop-infectious,

discase (NNRD) mortality, although only the Vermont millers

non-neoplastic respiratory
show a statistically significantly elevated risk (7.9 fold). Thus, although the New York talc has been described
as ashestiform talc and the Vermont talc as non-asbestiform talc, the mortality patterns of the workers ap-
pear to be inconsistent with that classification in that their lung cancer mortality rates are no different and
only the Vermont talc millers show a significantly increased NNRD mortality.

INTRODUCTION

Studies of talc miners and millers in the New York and Ver-
mont talc industry include analyses of mortality, morbidity,
industrial hygiene, and mioeralogy. Mineralogical dif-
ferences between the two talcs have been highlighted. The
upstate New York talc contains an elongated particulate not
found in the Vermont talc that is considered by scientists at
the National Institute for Occupational Safety and Health
(NIOSH) as tremolitic asbestos and by scientists at the Burean
of Mines and at the company that owns the plant as true talc
particulates and as prismatic non-asbestiform tremolite.
NIOSH has called the New York State talc asbestiform talc
and the Vermont tale non-ashestiform tale. Leaving the ques-
tion of the mineralogical label of these particulates to the

mineralogists, we have elected to examine the respiratory
health outcomes of the employees at these two tale industries.

MATERIALS

The initial shaft of the New York State talc plant was sunk
in 1947, Mining and milling operations started in 1948, The
mortality experience (1947 through 1978) of all persons hired
at the plant between 1947 and 1977 has been reported.!
Mortality analysis was restricted to the 705 male employees
(all caucasian). None of the 36 women employees had died
of a respiratory condition. Sixty percent of the men worked
at the plant for at least one year; twenty percent for two
months to one year; mdtnmypmmmfmhuﬂnnm
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In-plant job records and prior employment histories on the
job applications were analyzed. Employees were classified
from the inplant job records as miners (187 worked exclu-
sively in the mine), millers (152 worked exclusively in the
mill), and others (34 worked in both the mine and the mill,
11 worked neither in the mine or the mill, and 41 had unin-
formative records).

The cobort of white male employees of the Vermont talc in-
chmywdcvdupndfmmlh:mﬂnnﬁhc\*ﬂw&aw

's annual radiographic survey of
mplaymnﬂhedmtyuﬂﬂ begun in 1937. Selevan et
al. of the National Institute for Occupational Safety and
Health (NIOSH) defined the Vermont talc study cohort? as
all white males in the Vermont talc industry on or after
January 1, 1940 with at least one year of tulc employment
prior to January 1, 1970. Individuals who had at least two
radiographs in the file and who had worked for any of five
talc companies in three ic areas of Vermont were
through 1975 of the 392 men determined to belong to the

Health Department and company records were scrutinized
to determine their job assignments, and each cohort member
was classified as a miner after having had one year of ex-
posure in the mine and/or as & miller after having had one
year of exposure in the mill. 225 workers were classified
as miners; 163 workers were classified as millers (of whom
47 had also been classified as miners); and 51 were oot
classifiable.

METHODS

This report compares standardized mortality ratios (SMRs)



for malignant and non-malignant respiratory causes of death
fwmuﬂmﬂmmthulunmymufm
in the Upstate New York talc (said to be asbestiform) in-
dustry with those in the Vermont State talc (said to be non-
asbestiform) industry. Comparison is reasonable, despite the
differences in classification variables between the two studies.

RESULTS

The risks of lung cancer and of non-infectious, non-neoplastic
respiratory disease (NNRD) for employees with at least one
year in the mines or mills of New York State or Vermont
State tale industries are presented, analyzed, and discussed
below.

Mortality of New York and
Vermont Talc Workers
Cbsarved/Expected Standerdired Wioctadity
_Basos Baica .
M Yorw  Vermont Mgw York  armont
Lung Cancer
Millary 11,41 211.08 o7 102
Minars 81.18 /1.09 480" ul-
. Totl vin Tr3.88 1.92 1|1
HNAD
Willars 20.T4 7/0.88 e AT
Minars 2/0.49 270.58 408 57
Crhars 20,38 20.3s ¥i .11
Total (AN B 111,78 Ty 815
" e pel) DN el Posgpon st

The risk of malignant disease of the Jung (lung/respiratory
cancer) is not increased for millers but is significantly in-
creased (4.5 fold) in talc miners both in New Yaork (4.60)
and in Vermont (4.35). No difference in risk is seen be-
twmmmdnﬂlmufﬂmYurkudof\'ﬂm
strong to rule out with

York miners vs. Vermont miners of 1.7 and with about ninety
five percent certainty an underlying risk of greater than 2.0.
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The risk of poo-malignant réspiratory disease (excluding
pneumonia and influenza), i.c., NNRD has a significantly
increased risk (almost eight-fold) for Vermont talc millers
but not for New York talc millers (risk of 2.7, oot signifi-
cant). The risks for NNRD for miners are calculated to
be 4.1 and 3.6 (both non-significant) for those from New
York and Vermont, respectively (Figure 2).

As for other respiratory system deaths, influenza or
pneumonia caused the death of one New York State tale
worker (0.9 expected) but no Vermont talc miner (0.7 ex-
pected) or miller (0.8 expected). Mesothelioma caused the
death of one New York State talc man (15 years afier hire
which followed 28 years in mining and construction) and of
one Vermont talc man.

DISCUSSION

We have attempted to assemble similarly defined coborts of
New York State and Vermont State talc workers in order
to compare the respiratory mortality risks of their miners
and millers. The exposures of millers generally exceed that
of miners by a factor of two to six. Nonetheless, both groups
demonstrate a similar excess lung cancer risk only for their
of the two groups of talc workers exposed to the differently
described talcs suggest that the elongated particulates seen
in the New York State talc have not introduced an increased
lung cancer risk. We further observe that the risk of non-
infectious, non-neoplastic respiratory death, while apparenily
increased in all groups, is significantly elevated only among
the Vermont millers.

Standardized mortality ratios (SMRs) were calculated for
each group based on , calendar time-specific,
cause-specific nmﬁ:whmmnlu The New York
State study SMRs had been calculated using U.S. rates with
death certificates coded according to the eighth revision of
the International Classification of Diseases (ICD). The Ver-
mont State study SMRs were first calculated using U.S. rates
and then recalculated by its authors using Vermont State rates

M New York

E] Vermont

of New York State and Vermont State talc.
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Figure 2. Non-infectious, non-malignant respiratory disease (NNRD)
mortality risks for miners and millers of New York State and
Vermont State talc.
COMPARATIVE LUNG MORTALITY RISKS of
VERMONT and NEW YORK STATE TALC WORKERS
with at least one year experience at Tale Plant Ever employed < Oné Year
Vermont New York Mew York MNew York
All Emp >1 yr. OfE SR OE Ll OfE A OE _ _ SR
All Causes 443715 118 64/49.83 128 118/83.58 141° 54/33.75 160"
All Cancers 15/9.55 157 26M5.7 165° 9/6.15 146
Lung Cancer 6/3.61 163 6/3.11 193 12/5.01 240" 6/1.90 316"
NNAD 1171.79 615" 6/1.61 ara- 6/2.64 227 0/1.03 ==
Millers
All Causes 20/21.74 92 35/30.97 113 15/9.23 163
All Cancers 3/4.23 T 6/5.94 101 an.n 175
Lung Cancer 2M1.96 102 1/1.41 71 1/1.92 52 0/.51 s==
MNHD 7/.8%9 787" 2/0.74 270 2/1.02 196 0/.28 ===
Miners
All Causes 31M16.76 185" 50/26.32 130" 19/9.56 19%
All Cancers 10/3.23 30 15/5.00 3oo* sNn.77 282
Lung Cancer 5115 435" 5/1.09 460" 9/1.66 543" 4/0.57 Tm*
MNFD 2/0.56 as7 2/0.49 408 2/0.77 260 0/0.28 ==
Others
Al Causes 13/11.33 115 33/26.29 128 20/14.96 134
Al Cancars 2/2.09 96 5/4.76 105 3/2.87 112
Lung Cancer 0/0.55 0/0.61 2/1.43 140 2/0.82 244
NNAD 2/0.34 588.0 2/0.38 526 2/0.85 235 0/0.47 -
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COHORT DEFINITION W

Cohort Variable NEW YORK VERMONT

NEW YORK
Gender Male Male VERMONT
S [ane Whiie Observed/Expected
Employment Dates 1947-1977  1940-1969
Employment Duration One Year +  One Year + Millers 1/1.41 2/1.96
Mortality Dates 1947-1978 1940-1973 Miners 5/1.15 5/1.09
Cohort Numbers Others 0/0.55 0/0.61
Miners 152 163
Millers 187 225 SMR
Millers 71 102
Miners 460 435
Others --- —ee
4/7/88
COMPARATIVE LUNG MORTALITY RISKS of
VERMONT and NEW YORK STATE TALC WORKERS
with at least one year experience at Talc Plant Ever employed < ona Year
Vermont New York Hew York New York
All Emp >1 yr. OE__ _9W OF " _ SR OfE SR OFE SR
LATENCY (Years)
0-4 0/0.27 ves 0/0.42 .- 0/0.15 avw
5-9 0/0.31 se= 0/0.49 “ea 0/0.18 -
10-14 1/0.45 224 1/0.69 145.0 0/0.24 .-
15-19 2/0.60 I 2/0.98 205.0 0/0.38 ===
20-24 3/0.79 a7e 8/1.29 623" 5/0.50 1000
25-29 0/0.65 --- 1/1.09 92.0 1/0.44 227
30+ 0/0.04 saw 0/0.05 .- 0/0.01 -
Total 6/3.11 193 12/5.01 240° 6/1.90 316"
0-9 0/0.58 - 0/0.91 e 0/0.33 .-
10-19 3/1.05 285 an.e7 180 0/0.62 ==
20-29 31.44 208 9/2.38 3re* 6/0.94 638"
30+ 0/0.04 .- 0/0.05 --- 0/0.01 -e
Total 6/3.11 193 12/5.01 240" 6/1.90 316"
0-4 0/0.27 .- 0/0.42 = 0/0.15 e
5-14 1/0.76 132 1/1.18 85 0/0.42 ==
15-24 5/1.39 360* 10/2.27 441* 5/0.88 568°
25+ 0/0.69 .- 1/1.14 B7 1/0.45 222
Total 6/3.11 193 12/5.01 240" 6/1.90 Je*
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4/7/88
COMPARATIVE LUNG MORTALITY RISKS of
VERMONT and NEW YORK STATE TALC WORKERS
with at least one year experience at Tak Plant
Vermont MNew York
Qe R OE SR Standardized
All Causes Emp>1 44/37.15 118.0 G4/49.83 128 Mortality Ratios
All Cancers Emp >1 15/9.55 157
Lung Cancer Emp>1 6/3.61 163 6/3.11 193 Vermont Mew York
NNFD Emp>1 11/1.79 615 61,61 72
Pneumoniafinfiy Emp>1 0/1.89 ooo 1/0.9 109 Lung Cancer
Millers 102 71
Miners 435 460
All Causes  Millers 20/21.74 92 Others e ---
All Causes Miners 31NME.T6 185
All Causes Others 13/111.33 115
NHRD
Millars TaT 270
All Cancers  Millers a/4.23 71 Minars 357 408
All Cancers Miners 107/3.23 310 Others 588 526
Al Cancers  Others 2/2.09 96
Lung Cancer Millers 2/1.96 102 17141 7
Lung Cancer Miners 5/1.15 4315 5/1.09 460
Lung Cancer Others 0/0.55 .. 0/0.61 e
NNAD Millers 7/.89 TBT 2/0.74 270
NFD Miners 2/0.56 as7 2/0.49 408
NFD Others 2/0.34 588 2/0.38 526
4/7/88 Bold = p <0.05
Pneumonia/influ Millers 0/.83 000
Pneumoniafinflu Miners 0/.67 aoo
Pneumoniafnflu Others 0/.39 000
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NON-INFECTIQUS, NON-
MALIGNANT
RESPIRATORY DISEASE

NEW YORK
VERMONT
Observed/Expected
Miller 2/0.74 7/0.89
Miners 2/0.49 2/0.56
Others 2/0.38 2/0.34
SMR
Millers 270 787
Miners 408 357
Others 526 588

with death certificates coded according to the seventh revi-
sion of the ICD. This report bases the SMRs on the U.S.
rates.

The New York State study reports lung cancer as their
measure of malignant respiratory disease and NNRD (non-
infections, non-neoplastic respiratory disease) as their
measure of non-malignant respiratory disease. The Vermont
State study reports respiratory cancer as their measure of
malignant respiratory disease and ONMRD (other noo-
malignant respiratory disease) as their measure of non-
malignant respiratory disease. Both NNRD and ONMRD are
influenza and pneumonia. We have used the labels of lung
cancer and NNRD to represent the malignant and non-
malignant respiratory disease measures.

Twelve of the thirteen respiratory cancers among the New
York State talc workers were lung cancers. The thirteenth
case was a man whose five years at the plant included three
months as a laborer/oiler in the talc mill and ended with death
from mediastinal cancer. Re-analysis of the New York State
data as respiratory cancer rather than lung cancer would have
reduced the SMR estimates by about 5% but not have altered

Epidemiology—Fibers

New York and the Vermont data are compared against U.S.
monality rates.

The Vermont data included persons with experience in both
the mine and the mill in each category; the New York data
mpunmdtbemm.Thu-:wmuntyHthchmt
workers with experience in both the mine and the mill. Less
than 0.1 lung cancer and less than 0.1 NNRD deaths were
expected among them, and none were observed. Including
mismmgth:mimmdlt:miﬂmufﬂwmrk
State would not have affected the results.

Studies of both coborts lack full information on smoking
history. Each indicates that most of the lung cancer cases
were known to be cigarette smokers, but data on smoling
appears to be inadequate for both coborts. There is no
evidence that miners and millers differ in their smoking
habits. Thus, it is unlikely that the differences observed in
these comparisons could be due to differences in smoking
between groups.

The mortality of the experienced employees of the New York
and Vermont cohort who worked other than in the mine or
the mill for a year were also examined. There were no lung
cancer deaths. Each group had two NNRD deaths, yielding
non-significant risks of 5.9 for those from Vermont and 5.3
for those from New York.

While the NNRD mortality may be due to dust exposures
at the talc plants, the etiology of the lung cancer is less clear.
The NIOSH authors? concluded that talc dust was unlikely
1o be the cause of the respiratory cancer, since the risk was
seen only in the miners and not seen among the millers, a
measurements in the New York mine do not explain the find-
ing. The presence of a particulate in New York dust and not
in Vermont talc dust cannot explain the difference.

The CEOH study' had supported the hypothesis of risk
from prior employments as the explanation for the lung
cancer risk of the New York State talc workers, however,
that hypothesis has not been examined for the Vermont talc
workers. Further study of both cohorts should be undertaken
to explain the mortality patterns seen. The small number of
cases in either group will probably be a hindrance to a full
and clear explanation. Both cohorts should probably be ex-
tended to include later employees and the period of follow-
up should be brought more current by at least a decade. A
four-fold risk of lung cancer seen in two different studies
of talc miners (but not millers) cries for an explanation.
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