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PREFACE

The Hazard Zvajvations and Technical Asalszance Brsnch of RIOSH conducts fleid
investigations of poasible health hazards in the workpisce, These
investigationa are conducted under the asutharity of Section 20(a)(6) of the
Occupatfonal Ssfety and Heafth Act of 1970, 29 U.5.C. 669{a){s) wvhich
authorizes the Secretary of Health and Human Services, folloving a vritten
vequeat from any empioyer or suthorized representative of smployees, to
determine vhether any substance normally found 1z the pface of empioyment hes
potentlally toxic effects in such concentratlions as uaed or found.

The Hazard Evaiuations and Technics) Assisrance Branch slao provides, upen
request, medieal, nursing, asd induatrlal hyglene techanlcai and consultative
aspistance {TA) to Federsl, state, and iocai agencies; lsber; industry and

other groups or individuais to control occupational health hazards and ta
prevent rejated trauma and disease.

1

Mention of company names or products does pot coostitute endorsement by the
Rational Institure for Occupational Safevy and Bealth.
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I.

FULBARY

The study conducted for thias health hazard evaluation adds eight years
of ohservation to the martality study of miners and miilers at the
Gouvenzur Taic Company (GTC) that vas published by NIOSH resesrchers
in 1980. The current atudy wvea btased on 710 white pale vorkers vho
were zmpicyed any time at GIC bewween 19AT and 1978 and vheie vitai
stztya was determined as of 1983. When compared to U.S. white maie
wortality rates, there wzre ststistically significant Ineresses ¢n all
causes combined (SME=128, 151 oba.), all nen-malignant respiratory
disesse {SMR=2%1, 17 oba.), and iung cancer (5ME=207, 17 obas.}. The
SMR for fung cancer wes 0lightly higher for the weorkers with tenure of
exployment lens thaun i year {SMR=222, CI 96, 43B) compared o workers
with tenute greater than one year (SHR=1%4, CI 82, 363). The lung
cancer risk was higher In those with 20 or more years of latency
(5HR=258, €I 137, 441} than in thaose with less than 20 years of latency
{5ME-126, CX 34, 322), The 5MR for non-malignant respisatory discese
vaa slgnificancly clevated among those with sore than one year of
tenure (SHR=290, CI 144, 518).

‘the magnitude of the rigk for both lung cancer end non-malignanc
respiratory dimeases indicste that the vorkplace expoaures at GIC are,
in psrt. sszscciated with these excessea in mortality, FPoeasplhle
confeunding factors, auch as clgaretre gmoking and other sccupeticnal
expogures from employment sisevhere, may have contributed to these
risks as well, Although the contributicn of these confounding factors
could not be tovally quantified in this study, it is unlikeiy that
they, slone, could account for the obmerved excess risks.

The principal limitatiuna in this study are; (1) the size of the cohore
(especlzily for those warkers with leng tenure), (2} the inabllicy to
precisely characrerize past cccupsticnal exposurem at GIL or
accupations) exposures from employment elaevhere, znd (3} the lack of
reliable zmoking datn. The elevated rlska cboerved in chis prudy are
siwilar to those in one other study of talc miners in Hev York Staste.

w&wwwmu the findinga of
an excesd risk for lung Cancer sHd non-meliguant resgiratory dizease
which Vit wowerved Tn Thése vorkers by WLOSH Tenfarchefy ta J98U. The
recoxmendations for control of exposure made in the 1980 report remaln
appropriste. Jt fa recommended that this eohort be updated and
resnalyzed after cen pore yesars of ohservatlon,

Keyvords: (5IC 1499) talc, amphiboles, cohort mertality study, nining,
lung cancer, non-malignant respiratory discese.
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11.

a oft

Researchers (rom the Natfonal Institute for Utcupatlicnal Safety and
Health (NICSH) have previously cenducted studles of mortality and
morbidity patterns #nd occupational exposures ameng talc oiners snd
millera. {148} 14 February 3980, NIOSH researchers published a
Technical Report entlried “Occuparional Exposure to Tais Concaining
Asbeatoa{} . vhich deale specifically with taic ore mined by the
Gouverneur Tsic Coempany (GIC) in the Gouverneur Talc Blatriet in upper
Hew York. Thia reporc was divided into three gsectiona

(1. Environmental, 2, Cross-sectionai morbidisty, and 3. Re. .spective

%ghgrg)mortalinyJ, which vere subsequently published elsevhers
-4,8)

Additionaily there have been three other mortality studles of JTC
varkers, a1l of vhich were based on the sare basiz data sec.{9-i1)
The interpretation of the epldemiciagie findings of these studies; and
the controversy about the mineralogicai coopozition of rhe tajic and {ts

contamlnants ar thls mine has been the subject of numiraus
publicatipns,(12-23)

Authors of the previaus mertality studies differ in their conclusions
about the exeeas riak af lung cancer obaerved in the GIC vorkera. The
1980 cohorr mortal sudy published by RIQSH researchers concluded,
€ fa tremolite and snthophyllite stand out &g the
?rim! suspeet eticiogic facters ag¥ociated with the observed incresss
n branchogenic cancer snd non-welignant respirstory disesse ampoag this
szGE?FEEhort."(l) Brown et al., alsc concludsd that "exposures 16
{aTEs from the Gouver.sur nmining area sre ssusocfated vith an increased
risk of bronchogenic cancer apd non-palignant.disessss of the
resplratory system.”(6) $tiile and Tsbershaw conciuded there vere
“gievated mortalftlies buc no significant increases in the ausbers of
deaths from lung cancer, from non-nalignant respiratery disease, and
from all causes,"\¥? Lamm concluded that the increased fung cancer
sisk "18 most li¥ely due te risk acquired slgevhere, such as prior

euployments, or tuv differences in sumoking experiente or other
behavioral characteriaticg. {1

On November 9, 1985, R,T, Vanderbilt, Inc., requested that NIOSR
ronduct a Health Hazard EZvaluaticn (IHE) to update the 1980 RIOSH study
of employees at thelr Gouverneur Tale Company in Balmag, Rew York.
particuleriy that poytion of the study that dealt vith the mortelicy
experience of tne cohort. In response to this request RLOSH updated
the vital starys of the cohort thrpugh 1983; and evsluated
exposure~response hy latency using cenure a3 a surrogate of exposure.
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beas than one-year tenure waa significantly glevated; non-mallgnan:
reaplratory disease oorcality van slgnificantly eievated among wvarkers
with grestes thap ong-yesar teaurs. OUther increasss did not schleve
astatistical slgnificancs,

fHISCUssIoN

This iv a small cohurt (718 vorkera}, of which 161 {22,7%) are
deceased. The SHR anaiyzis (Table 2} indicates a statiastfcally
significant extess of lung csncer and non-mallghent resplratory disease
in this cohort. In a previous updste of thia coiorel? , whien
determined vital status as of 12/31/78, ten lung csncer deaths had been
identified. This update adds eight nav lung cancers to the atudy, The
SMR for lung cancer vas uniform across tenure strara and incressed with
increasing latency {Table 2), There was a statiassically aignificant
excess in jung cancer in thoas with 20 years ar more latency and with
iess than one year employment. Thase in this iatency group with
greater than one year duratfion aiso exhiblired an increased risk but it
wag not statlisclically significant, The increased risk of lung cancer
ameng those with short duratlon also was chserved in the 1980
analya{atl}, There are meverai posaible explanations for this
obsecvation., Firat, cohert members may have been employed in other Hew
York State talc mines snd mills where there may have heen additional
expesures to the same or to similar types of minersl dust, This
potential cunfuundint variabie la difficult to quantify. Based on
limited information $1:27) 1t {5 known that ag many s half of the

lung cancer csses worked in other taic mining operatfons. In sddition.
there may have been exposure to sther jung catcinogens from employment
previous to GTC. Second, aome of those in the ahort duratien group may
have had very high exposures, eapecisally in the early years of the
oining cperation. This, tse, is {mposaible to quantify, especially for
the cldest exposures., Third, the smoking hablits among the employees
may have been different from the reference pepuiation.

Although geveral disesses sssocfated with clgarette smoking sre
nonalgnificantly elevated, smoking alone doss not sccount for the
excess observed in the cahore. At the time of the morbidity study by
Gawbre(1) uhich waa conducted fn 1975, the smoking patterns among
GIC vorkers were not much different from thase of U.§. white males.
Among those {n the cross-gectional study the distribution was:
noni-emokers {21%) exwsmokers {31%) and swokers (48%). The
distribution, In 1976, among vhite males 20 yesrs and over in the
1.5.(28) yag: non-smckers {2B.2%), ex-suwokers (30X}, and smokers
(61,2%). For those in the age group, 20-34 years old, which is more
comparable to the cross-sectional atudy group, the smoking prevalence
rate for $.5. white males was approximately 47%. Using an edjustment
for smoking as suggested by Axelsan(29); sven If 160% of the cohort

vere smokers, the risk for lung cancer would have been fncreased only
by 60% or an SMR of 160.
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VI,

A combination of these factors, mentioned above, may accsunt fot the
lack of & posltive assaciation betwesn lung cancer Fisk and duration af
employment. [t aisn should be nated that the group with fess than one
year duration represents half of the person-years of the cohert and
aithough those with ienger duration alse had an increased risk for lung
cancet, the nusber of vorkers vithin each stracts, by duractien of
employment grester than one year, was small and the powver o detect a
significsnt risk within these strata vas limlced.

The excess for nonmallgnant resplratory dlsease was more conslstentiy
associated with an oceupatianal exposurs at GTC. There was a itarger

excess risk in those vith duratlon of empioyment over one year compared
to thase with less than one year.

To evaluate the consistency of the regults of the turrent analysis viih
prier research at GTC, SHR's for ail ¢auses and for (ung cancer were
campared betveen three previous mortallzy studies of this cohart and an
eariler propertioenate morctalicy study of Hew York talc workers

(Table 5). The eatllest report vaa ot talc vorkers vith »15 years
tenure in the northern part of Hev York State, presumably {n tne
Gouverneur take discrict.(32:31) Thexslc contained ssbestos
smphibole and serpentine minerals,(32) \The propartionate martality
ratio (FHR)} for lung cancer wvag atout 1 times expected.(3

The recaining SHR studles({1/%:11) {nvolved essentlally the same

cohiert as in this study, i.e. vhite male empiloyeces who ever vorked at
GTL since it begsn operatiens. The results are consistent acroas
studies in that beth overall mortality and lung ¢ancsr morrality were
eigavated; the SHMR for lung cancer in the 20 or more yeasr latency group
was 2.6 to 4.6 times expected. Among employees with greater than 20
yesars latency, the iung cancer 5HR was about 2 times greacer for
employees vith less than one«year tenure compared to those with greater

than one-yest tenure. However, these differences are based on small
nusbers,

In conclusion, the results of this uwpdeted study suppert the findings
of an excess risk fay lung cancer and non-msalignant respirstory disesse
vhich wan abserved in these vorkers by NIOSH remearchers in 1980, The

recommendationa for control of exposure made in the 1980 report remain
appropriaste,
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Ts el
Cause - Speaific ¥oriaifty of Tohort, 1947-3983

Gouverneur Talc Compsny
HHETA 36-012

Caure_of Beach tico - M3° Number Observed  Nusbes Expected  SHE 95y £1°*
AL Cavies (1-999) 18% $25.5 128=+ $89-150
fespirstory Tubercuiuosfs (D10-019) X 0.7 L19 B&-122¢
AtL malignant Neoplaxs (140-207) 18 4.8 HS -1 102-213
Pligezstive Organs and Paritoneun (I50-1597 [ 6.3 187 §3-2¢2
Esophagus (150) i 2.6 167 L-963
Sronpch {15%) 2 1.2 e 21-8%6
Liver {155-156) r4 a.¢ 509 $8-1729
Panereas {157) 2 iy 154 5-548
Xespirstary Systen (160-183% 12 8.7 o7 R 220 H 1
Letynx £141) 3 i 250 1-1502
Lung({182- 143) 17 8.2 207 120-331
Prastate (18%) 1 1.3 7 2-£32
ladder (150) ] .7 143 &-56¢
Kidnay {189) i g.4 157 £-86%
fraln wnd £WS {§91-192) H 2.9 11 3825
iymphosyrcoms and Reticulosarcoms (200) 1 4.6 147 L9488
Modgkin's Gisesuw {20Y) 2 0.4 sac 62-1457
Ceukzmia {204-207) 2 1.0 200 23-499
tyrphatie (202-203/820.8) i b.& 187 {-911
At Oigeasas of Cleculatery Systes (590-4583 [.1.] 9.1 112 §7-122
All Neon-#alignest Resplratory Disesse (440-S19) 17 &.8 Z50°¢ wWEL0
Fneusonie (LBO-436) & .5 240 90-53L
fophyzens (492} 3 1.7 178 37523
Qther Hon-Mslignant Respiratory (460879, -1 2.7 H o 139592
&£87-491Y,
493-519)

At} Bisenss of Digautive Systes (520-577) ] &.7 19 31-233
Externsl Causzs (B00-998) £ 16.7 108 F18 1]
Aceidentz (B00-0(9) 15 1.2 13 75-221
Suletde (950-9593 | 1.8 1w 16-231

All Other 13

Ingernntional Classificacion of Diseaxe, Eighth Revision
95% Contidence Interval for sun

*  pe0.G5

** pe0.DY
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Tabite 3

Lung Cancer Norgality by Lefency and fenure
1947~ 1983

Gouverneur Talc Compeny
MEETA B6-012
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Yesrs singe

date of hire B-<1 i 10- 39 2c-3% Totsl
g-<td G{E er.5 .7 /8 }FEi] 17,2
SHE .- 151 .e - a3
Fr 412 2T a 0 [3.1.-1
10-19 e 4.8 27.5 1.7 o 3r2.0
MR LRs Loo 1467 - 1590
Y 29 1203 12er 4 4580
2036 o arz.2 121.2 27,5 2711 850
5HE Ib=r o 43 Loc 182 250
95z C.1. {154, 7943 (2,457 (5% 1411} {21,8)61 (137,849)
Y 114 a1 28e 23 3731
Totrsl O/E as3.5 Lr2.% 3n.2 2£1.1 17s8.2
KR 22 87 ki1 182 0T
Y i seet 1536 51 AT
*poe .05
“*p« B

Hzan tefency: 72,9 {rehpe: 5.5-34.3)
Kean tenure: 6.3 {range: ©,DC3-23.5)
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