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PREFACE

The Hazard Bvaluations and Technical Assistance Branch of KIOSH conducts field
investigations of possible health hazards in the workplace. These
investigations are conducted under the authority of Section 20(a)(6) of the
Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) vhich
anthorizes the Secretary of Health and Human Services, following a written
reqnest from any employer or authorized representative of employees, to
determine vhether any substance normally found in the place of employment has
potentially toxic effects in such concentrations as used or found.

The Hazard Bvaluations and Technical Assistance Branch also provides, upon
request, medical, nursing, and industrial hygiene technical and consultative
agsistance (TA) to Federal, state, and local agenclies; labor; industry and
other groups or individuals to control occupational health hazards and to
prevent related tramma and disease.

Mention of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and Health.
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I.

SUMMARY

The study conducted for this health hazard evaluation adds eight years
of observation to the mortality study of miners and millers at the
Gouverneur Talc Company (GIC) that was published by NIOSH researchers
in 1980. The current study wvas based on 710 white male workers who
vere employed any time at GYIC between 1947 and 1978 and vhose vital
status wvas determined as of 1983. When compared to U.S. white male
mortality rates, there were statistically significant increases in all
cauges combined (SMR=128, 161 obs.), all non-malignaut respiratory
digsease (SMR=251, 17 obs.), and lung cancer (SMR=207, 17 obs.). The
SMR for lung cancer was slightly higher for the workers with tenure of
employment less than 1 year (SMR=222, CI 96, 438) compared to workers
with tenure greater than one year {SMR=194, CI 89, 369). The lung
cancer risk was higher in those with 20 or more years of latency
(SMR=258, CI 137, 441) than in those with less than 20 years of latency
(SMR=126, CI 34, 322). The SMR for non-malignant respiratory disease
wvas significantly elevated among those with more than one year of
tenure (SMR=290, CI 144, 518),

The magnitude of the risk for both lung cancer and non-smalignant
respiratory disease indiecate that the wvorkplace exposures ar CIC are,
in part, assoclated vith these excesses im mortality. Possible
confounding factors, such as cigarette smoking and other occupational
exposures from employment elsewhere, may have contributed to these
risks as well. Although the contribution of these confounding factors
could not be totally quantified in this study, it is unlikely that
they, alone, could account for the observed excess risks.

The principal limitationsd in this study are; (1) the size of the cohort
(especially for those workers with long tenure), (2) the inability to
precisely characterize past occupational expogures at CIC or
occupational exposures from employment elsewhere, and (3) the lack of
reliable smoking data. The elevated risks observed in this study are
similar to those in one other study of talc miners in New York State.

In summayy, the results of this updated study support the findings of
an excess risk for lung cancer and non-malignant respiratory disease
which was observed in these workers by NIOSH researchers in 1980. The

recommendations for control of exposure made in the 1980 report remain
appropriate. It is recommended that this cohort be updated and
reanalyzed after ten more years of observation.

Keywords: (SIC 1499) talc, amphiboles, cohort mortality study, mining,
lung cancer, non-malignant respiratory disease.
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II1.

0 {0), ]

Researchers from the National Institute for Occupational Safety and
Health (NIOSH) have previcusly conducted stuodies of mortality and
-otbidit¥ patterns and occupational exposures among talc miners and
millers.(1-8) In February 1980, NIOSH researchers published a
Techmical Report entitled "Occupational Exposure to Talc Containing
Asbestos"{1), vhich dealt specifically with talc ore mined by the
Gouverneur Talc Company (GIC) in the Gouvermeur Talc District in upper
New York. This report vas divided into three sections

(1. Environmental, 2. Cross-sectional morbidity, and 3. Retrospective

((:ggrg)nortality), which were suhsequently published elsevhere
’0),

Additionally there have been three other mortality studies of GIC
vorkers, all of which vere based on the same basic data setr.(9-11)

The interpretation of the epldemiologic findings of these studies; and
the controversy about the mineralogical composition of the tale and its
contaninants at this mine has been the subject of numerous
publications.(12-23)

Authors of the previous mortality studies differ in their conclusions
about the excess risk of lung cancer observed in the GIC workers. The
1980 cohort mortality study published by NIOSH researchers concluded,
“exposures to asbestiform tremolite and anthophyllite stand out as the
prime suspect etiologic factors associated with the observed increase
in bronchogenic cancer and non-malignant reaspiratory disease among this
study cohort."(l) Brown et al., also concluded that “exposures to
talcs from the Gouverneur mining area are associated with an increased
risk of bronchogenic cancér and non-malignant diseases of the
respiratory system."{6) Stille and Tabershaw concluded there were
"elevated mortalities but no significant increases in the numbers of
deaths from lung cancer, from non-malignant respiratory disease, and
from all causes.”(9) Lama concluded that the increased lung cancer
risk "is most likely due to risk acquired elsevhere, such as prior
employments, or to differences in smoking experience or other
behavioral characteristies.”(11)

On Novexmber 9, 1985, R.T. Vanderbilt, Inc., requested that KIOSH
conduct a Health Hazard Evaluation (HHE) to update the 1980 NIOSH study
of employees at their Gouverneur Talc Company in Balmat, New York,
particularly that portion of the study that dealt with the mortality
experjence of the cohort. In response to this request NIOSH updated
the vital status of the cohort through 1983; and evaluated
exposure-response by latency using tenure as a surrogate of exposure.
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III.

METRODS
De tion

Since the entire working population is vhite and ninety five percemt
male, the study cohort was defined as all wvhite males wvho worked at
least one day at GIC between the beginning of operation in 1947 through
12/31/78. This definition did not include any criteria for a minimum
length of employment in order to de consistent with the mortality study
published in 1980.(1) The demographic and work history data on the
cohort were obtained from R.T. Vanderbilt, Inc., and were originally
collected and prepared by Tabershaw Occupational Medical Associates
(1oMA)(?) and updated by Lamm and Starr.{10) pata on this tape
(referred to as the "DRDS mastexr file"”) were collected from plant
persomel records and include GIC job histories (date of hire; age at
hire; type, location and duration of each job held while working at
GIC; date of termination) and demographic information.

To assure completeness of the cohort and accuracy of work history
information, comparisons were made between the “DRDS master file”™,
Social Security Administration (SSA) quarterly reports (1962-1983),
geparate lists of employees kept by GIC (one from 1947-1962 and one
from 1947-1966), and the master file used in the 1980 study.(1,6)

Any differences in job history comparisons vere resolved using company
personnel records.

Vital status vas determined as of 12/31/83 for all vhite male workers
in the cohort. If the vital status could not be determined by the SSA
or IRS, then verification was determined by telephone follow—up to mext
of kin. Death certificates vere obtained for all deceased persons in
the cohort and compared with name, SSN, and date of birth information
in the "DRDS master file™ to assure a correct match. The underlying
cause of death wvas coded by a nosologist according to the EKighth
Revision of the Intermational Classification of Diseases (ICD).

The person-years analysis consisted of a comparison of
age-time—adjusted death rates in the study cohort with the mortality
experience of U,.5. white males. Standardized mortality ratios (SMR's)
vere couxuted by the modified life-table technlgue described by
Monson(24) using the OCMAP computer progtan.(zs Computation of
expected number of deaths from the external population ratea were
ddjusted by the OCMAP program for comparability to the Eighth Revision
of the ICD using comparability ratios developed by the National Center
for Health Statistics. SMR's were calculated by dividing the observed
deaths by expected deaths and multiplying by 100. A statistical test
to determine whether the SMR vas significantly different from 100 wvas
used, and the observed number of deaths was assumed to have a Poisson
distribution.(26)
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Person-years (PY) vwere calculated begimning with initial date of
employment and accumulated till death or end of follow-up (12/31/83),
vhichever occurred first. The PYs for all vorkers vere distributed in
5 year age groups and 5 year calendar time periods, for calculation of
expected deaths. PYS also vere distributed by tenure and time since
first employment, in order to examine risk by these variables.

Tenure vas used as a surrogate of exposure, being defined as calendar
time spent in all jobs between date of first hire and termination of
employment or date of record collection. Latency vas defined as time
from first employment to time of observation.

RESULTS

There were 710 vhite males vho had wvorked one day or more between 1947,
the beginning of conatruction of 6IC, and 1978. Vital status (allve or
dead) wvas determined for the entire cchort. The cause of death wvas
determined for all but 5 (0.7X) individuals. Follow-up was ascertained
through 1983, at vhich time 161 (27X) members of the cohort were dead.

Table 1 providea descriptive data on the cohort. There were a total of
15,294 PY at risk. The average age at hire was 30, and the average age
at death was 56. Almost half of the cohort (322/710), half of the
deceased members of the cohort (79/161), and half of the lung cancer
cases (8/17) had wvorked at GIC less than one year.

Table 2 compares the observed number of deaths to the number of deaths
expected for this cohort based on U.S. white male mortality rates. The
following causes of death had SMRs that vere significantly elevated
above 100: all causes of death (128), all malignant neoplasms (145),
lung cancer (207), and non-malignant respiratory disease (251).

Table 3 provides the distribution of lung cancer deaths by tenure and
latency. The lung cancer SMR for the latemcy group with 20 or more
years vas 258 (CI 137, 441); over half (8/13) of the lung cancer cases
in this latency group occurred in the less than 1 year tenure group
where the SMR was 357 (CI 154, 704). Those workers with greater than
20 years latency and with greater than 1 year tenure also demonstrated
an Iincrease in risk (SMR, 178), hovever, the excess was not
statistically significant,

In Table 4, all causes, malignant neoplasm, lung cancer, and
non-malignant respiratory disease mortality are stratified by workers
with less than one year tenure and wvorkers vith greater than one-year
tenure. After stratification, all cause mortality for workers with
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less than one-year tenure was significantly elevated; non-malignant
respiratory disease mortality was significantly elevated among workers
with greater than one-year tenure. Other increases did not achieve
statistical significance.

V. DISCUSSION

This is a small cohort (710 workers), of which 161 (22.7X) are
deceased. The SMR analysis (Table 2) indicates a statistically
significant excess of lung cancer and non-malignant respiratory disease
in this cohort. In a previous update of this cohort(9), which
determined vital status as of 12/31/78, ten lung cancer deaths had been
identified. This update adds eight nev lung cancers to the study. The
SMR for lung cancer was uniform across tenure strata and increased with
increaaing latency (Table 3). There was a statistically significant
excess in lung cancer in those with 20 years or more latency and with
less than one year employment. Those in this latency group with
greater than one year duration also exhibited an increased risk but it
wvas not statistically significant. The increased risk of lung cancer
among thoge with short duration also was observed in the 1980
mlysis(l). There are several possible explanations for this
obgervation. First, cohort members may have been employed in other New
York State talc mines and mills where there may have been additional
exposures to the same or to similar types of mineral dust. This
potential confound variable is difficult to quantify. Based on
limited information (1,27) it is known that as many as half of the
lung cancer cagses worked in other talc mining operations. In addition,
there may have been exposure to other lung carcinogens from employment
previous to 6TC. Second, some of those in the short duration group may
have had very high exposures, especially in the early years of the
mining operation. This, too, is impossible to quantify, especially for
the oldesr exposures. Third, the smoking habits among the employees
may have been different from the reference population.

Although several diseazses assoclated with cigarette smoking are
nonsignificantly elevated, smoking alone does not account for the
excess observed in the cohort. At the time of the morbidity study by
Cmble(l), vhich wvas conducted in 1975, the smoking patterns among
GIC vorkers were not much different from those of U.S. wvhite males.
Among those in the cross-sectional study the distribution was:
non-smokers (21%) ex-smokers (31X) and smokers (48X). The
distribution, in 1976, among vhite males 20 years and over in the
0.5.(28) vas: non-smokers (28.2%), ex-smokers (30%), and smokers
(41.2%). Por thoge in the age group, 20-44 years old, vhich is more
comparable to the cross-sectional study group, the smoking prevalence
rate for U.S. vhite males wvas approximately 47X. Using an adjustment
for smoking as suggested by Axelson{29); even if 100% of the cohort
were smokers, the risk for lung cancer would have been increased only
by 60X or an SMR of 160.
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VI.

A combination of these factors, mentioned above, may account for the
lack of a positive association between lung cancer risk and duration of
ewployment. It also should be noted that the group with less than one
year duration represents half of the person-years of the cohort and
although those with longer duration also had an increased risk for lung
cancer, the mumber of workers within each strata, by duration of
employment greater than one year, wvas small and the power to detect a
significant risk within these strata was limited.

The excess for nonmalignant respiratory disease was more consistently
associated with an occupational exposure at GIC. There vas a larger
excess risk in those with duration of employment over one year compared
to those with less than one year.

To evaluate the consistency of the results of the current analysis with
prior research at CIC, SMR's for all causes and for lung cancer were
compared between three previous mortality studies of this cohort and an
earlier proportionate mortality study of New York talc wvorkers

(Table 5). The earliest report was of talc workers with >15 years
tenure in the northern part of New York State, presumably in the
Gouverneur talc district.(30,31) The talc contained asbestos
amphibole and serpentine minerals.(32) The proportionate mortality
ratio (PMR) for lung cancer was about 3 times expected.(31

The remaining SMR studies(1,9,11) jpvolved essentially the same

cohort as in this study, i.e. wvhite male employees who ever worked at
GIC since it began operations. 7The results are consistent across
studies in that both overall mortality and lung cancer mortality wvere
elevated; the SMR for lung cancer in the 20 or more year latency group
was 2.6 to 4.6 times expected. Among employees with greater than 20
years latency, the lung cancer SMR was about 2 times greater for
employees with less than one-year tenure compared to those vith greater
than one-year tenure. However, these differences are based on small
numbers.

In conclusion, the results of this updated study support the findings
of an excess risk for lung cancer and non-malignant respiratory disease
vhich was observed in these workers by NIOSH researchers in 1980. The

recommendations for control of exposure made in the 1980 report remain
appropriate.
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Table 1

Description of Cohort
Gouverneur Talc Company
MRETA 86-012

Age
at at Person-years (PY) by
Death Time Period

a_{%) n_(X) 1947-59 1960-69 1970-79 1980-33 Yotal PY

107¢15) o¢-)
31144 5(3)
184(28) 12(8)
64(9) 3
32¢4) 32(32)
11(2) 36(22)
1¢<1) 21(13)
o(-) 4¢3)

Average




Table 2
Cause - Specific Mortality of Cohort, 1947-1983

Gouverneur Talc Company

REETA 36-012
Cause of Death (ICD - 8)* Number Observed Number Expected SMR 95% c1**
All Causes (1-999) 161 125.5 128> 109-150
Respiratory Tuberculosis (010-019) 3 0.7 419 86-1224
All Kalignant Beoptass (140-209) 36 24.8 145 102-210
pigestive Organs and Peritoneum (150-159) 8 6.5 167 53-242
Esophagus (150) 1 0.6 167 4-963
Stomach (151) 2 1.2 m 21-616
Liver (155-156) 2 0.4 500 58-1729
Pancreas (157) 2 1.3 154 18-544
Respiratory System (160-163) 18 8.7 207» 123-328
tarynx (161) 1 0.4 250 T-1502
Lung(162-163) 17 8.2 207** 120-331
Prostate (185) 1 1.3 77 2-438
Bladder (188) 1 0.7 143 [2%.7.94
Kidney (189) 1 0.6 167 4-B6S
Brain and CNS (191-192) 1 0.9 m 3-625
Lysphosarcoma and Reticulosarcoma (200) 1 0.6 167 4-969
Hodgkin’s Disease (201) 2 0.4 500 62-1857
Leukemia (204-207) 2 1.0 200 23-699
Lymsphatic (202-203/820.8) 1 0.6 167 4-911
All Diseases of Circulatory System (390-453) 68 60.7 112 87-142
ALl Non-Malignant Respiratory Disease (460-519) ~ 17 6.8 250** 146-401
Pneumonia (L80-484) 6 2.5 240 90-534
Emphysens (492) 3 1.7 176 37-523
Other lon-Malignant Respiratory (460-479, 8 2.7 294 130-594
4B7-491,
493-519)
All Disease of Digestive System (520-577) 8 8.7 119 51-235
External Causes (300-998) 18 16.7 108 64-171
Accidents (800-949) 15 11.2 134 75-221
Suicide (950-959) 3 3.8 79 16-231%
All Other 11

+ International Classification of Disease, Eighth Revision
++  95% Confidence Interval for SHR

- p<0.05

**  p<0.01



Table 3

Lung Cancer flortality by Latency and Tenure
1947-1983

Gouverneur Talc Campany
MRETA 86-012

Tenure-Years

Years since
date of hire 10-19

1.7
143
3274

27.5 7.7
.- 400 167
2229 1203 1247 4680

8/2.2 171.2 2/.5 13/5.0
3840 83 400 260
(154,704) (2,457 (54,1611) (137,441)
1870 323 289 s

*p< .05
** p < .01

Nean latency: 22.9 (renge: 5.5-34.3)
Mean terure: 6.3 (range: 0.003-23.5)



Cause of Death
Workers Uith Lesa Than 1 Year Yerwure

ALl Causes
All Malignant Neoplasm
Lung Cancer

Yable 4

ALl Cause, Alt Malignant Neoplasm, Lung Cancer
end All Respiratory Disease Nortality by Tenure

Gouverneur Talc Company
RNETA B86-012

Susber Observed Number Expected

All Non-Malignant Respiratory Disease

Vorkers With Greater Than 1 Year Yenure

ALl Causes
All Malignant Neoplasa
Ltung Cancer

All Non-Malignant Respiratory Disease

* p<0.05
** p<0.01

112-176
76-223
96-438
72-428

94147
93-230
B9-369
145-518




Table §
summary: Morteality Studies of No.u York Talc Workers

Gouvsrneur Talc Company
MRETA 86-012

Cohort size All Cause

Eligibliity: of Mortalisy
peried ot End of Cohort

Reference amployment follow-up {n) RR

Kleintetd(3h) 215y tenure
1967 smployed
1940-19069

srown(?) 171/67-12/31/59 6/30/78
1980

stiite10) 171/48-12/31/77 12/12/78
1982

1947-12/3V/77 12/31/78

This Study 1947-1978 12/31/83

*  p< 05

** n< .0

0BS = Observed number of deaths
RR = PHR or SMR



