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Resllbe INTRODUCTION
The term "talc” in the mineralogical sense denotes a specific rock-forming
A s mineral of the sheet silicate category; however, “talc” when referenced in the
industnal or commercial setting may represent a vaned mixture of associated
minerals with similar physical properties as the mineral talc (Rohl et al . 1976)
Minerals commonly found associated with the talc include calcite, quartz, diopside, a
magnesite, serpentines (chrysotile, antigonte ard lizardite) and fibrous and non-

fibrous amphiboles (tremolite, anthophyllite and actinohte) (Rohl et al., 1976, Stem- :
ple and Brindley, 1960). Few studies, however, have been undertaken which
adequately characterize the various minerals to which tale workers are exposed and
simultancously delineate the latent disease manifestations associated with those
work environments.

Recognizing the need for additional research with regard to health hazards
from industnal talc exposure, the National Institute for Occupational Satety and
Health (NIOSH) has undertaken an industrywide pregram (o study the taic mining
and milling industry for two different geographic areas, New York State (hbrous talc)
and Vermont (non-fibrous talc). This program included detaled industnal hygiene
studies to characterize the various agents to which workers have bee: exposed,
cross-sectional medical surveys to evaluale respiratory impairment and retrospec-
tive cohort studies 1o evaluate latert disease patterns among workers having been
exposed o talc in the work environmen?

The present roport will restrict tself lo an investigation of fibrous talc as mined
and milled in the Gouverneur Talc Distnct of upper New York State. This “talc”
mining disinict located in St. Lawrence County represents a complex association of
amphiboles (anthophylite, tremolte, elc ), tale, quartz, and serpentines (Ross,
1974) Provious studios by Klenteld ef al (1967, 1974) of asbesttorm talc miners
Aancd rmitlers o s it Ehave demonsteated a signidi antly mcreased propotionate
mortality due 1o both nahgoant and Bon o' siant respistory diseases. One com
Pty rouneg Lake s thi, At rnntoune that these stiadin e not approprate with
reqgard 1o all tales m the Gooverneur Tale Distoet [ hies company has stated that lales
oxtracted from its otgnal mune in the Gouverneur Tale Distnet did not contain
ashestiform minerats and has 50 cotiied these tales as such 'ncontrast, however, J
Klemteld of al (19773) demonstiated the presence ol asbestform tremolite and
anthophylite in talc extracted from this mine, To address ths conmradiction, the 3
present study was restncled to that one mine and mili reported to be exploiting "
non-asbeshitorm tale
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The talc mine and mill chosen for this study began opeiations in the Gouverneur
Talc District of upper New York State in 1947. Talcs extracted from this ming are
used lor a variety of applications including ceramincs, potiery artware, electrical
insulators, ceramic ule glaze and flux, paint fillers in putties, and in spackling

compounds

IS

METHODS

A retrospective cohorl study was initiated to determine whether workers who
have been employed at this mine and mill have expenenced any unusual mortality
patterns. The study cohort was deiined as all white! males initally employed
somelime between January 1. 1947 and December 21,1959 This cutoft date was
selected to allow for a sufficient latent perod for any development of chronic {
disease. An eflort was made to determine the vital status of each individual in the \
cohort as of June 30, 1975 and person-years at nsk and duration of employment [
were accumulated until this da‘e. Vital siatus was determined through records |
maintained by Federal and Stale agencies, including the Social Secunty Administra- :
ton, state vital statistics offices. and state motor vehicle registration. For those |
individuals who could not be located through these SOUrces, U.S. Postal Mail ‘
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Correction Services and other follow-up scarches were used.
For all those who were known o be deceased, death certificates were re-
quested and causes of death were interpreted by a quahfied nosalogist according to
the International Classification of Diseases (ICD Codes) in effect atthe ime of death
and then converted 1o the 7th Revision of the 1CD Codes A modified he table
technique wa” used to obtain nerson-years al risk of dying by five year calendar ime
1 pernods, by e ycar age groups, by durahon of employment and by number of years
4 oince ini’.al employment at the talc company. Comparison was made between the ‘i
|

AP

observeu number of deaths among the study cohort and the number expected for
this populai n using age., calendar time, cause specific mortality rates of the U.S.

Fy
v
. TABLE 1. Vital Hlatus ol 1098 Tale Workers £ mploynd Botwesn 1947 160
Konown 1o he Ahve ¥y (777
Knawn o be Deceased 74 119%4) |
Utknown Vital Status 16 {4%a)
Total (1] !

aeneral whiles ale p sputation The vital clitus of G e of the conon was conlirmed
,r.-.mnml'|nlu-.|‘r.n'.r.nf June 30,

{Eable 1) Those with anunknewn vl stotus e
1975 50 as not o ywerestinnate the rue ek ol mortihity assotial . with exposure 1o ’
lale
Thiae conort members whisre Fi 1) BLIS W L RBOWN wWere conadered white 10F purposes ol the 1
iy
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MORTALITY PATTEANS AMONG MINERS 119

RESULTS

A total of 398 workers meeting the study cohort defimtion generated 8,733
person years at nsk of dying. Fifty percent of the workers were employed less than
one year, while less than twenty-five percent were emplyed for ten years or more.
Tables 2 and 3 illustrate the distribution of the study population by duration of
employment and by date of imiial employment.

TABLE 2. Study of Cohont of Talc Workers Arcording to Lengtn of Employment

Duraton of Employment Number
1 munth 74 (18%6)
1 month - 6 months 97 (24%0)
6 months - 12 months a1 (8%0)
1 yoar - W0 ycms 90 (2370
10 yoears 106 (27%a)

Tot L1t}

TARLE 3. Study Cohort of Tale Workers, Accordneg 1o Date of intal Employmend

Date of lmtial Employment M
1947 - 1940 174 1A470)
196/ . 1954 196, 139 6)
1055 - 1959 (1 (17%)
Total (T

Tables 4 and 4a surmimanze the deaths observed from the study cohert and
those expected based on death rates for the U.S whille male populabion. Although
the overall observed montality s leghier than expected this difference s not statisti-
cally signiticant. However, several specilic causes of deah extubd increased mortal-
ity. The standardized mortality ration (SMR)* is sigrulicantly elevated tor the cause of
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TABLE 4. Obseived and Expected Deaths Acoording 1o Moo Cacse Amang Toaie Mioess and Miller,

Cause of Death Number Observed
Respratory T B 001 -00F 30
Malignant Neoplanms 140 205 1450
[scases of the Hean 400-443 270
Al Hon- Malignant

Respiratory Disease 470-493 8o
Accudents EB800-E999 100
Otherr Known Causes - 70

Total 740
"pe 005
- 001

Expected

049
106
265

29

64

14 4

613

BROWN ET.AL"

SMRA

nint
140!

102

TN
'd

156

TABLE 4a. Obsarved and Expected Deaths According 1o Speciic Cause Among Taic Miners and Milnrs

Cause of Death Number Otserved Expected SMR
Mainant Neoplasms 14020 190 n 180
Dineshivie System 150 159 10 ) 1G9
s Firspiralory System 160 198 150 45 290
's‘ Bronchogem 162 163 9 33 270
| | yeophatic and Hemalopometic 200209 0 12 3an!
£ Omer Neoplasms 20 29 h9
L& Al Non-malignant Respuatory
3 Dise e 470 527 ] 29 280
Iniluengza, Pooumormg
» Peonchulis and Acute Upger
X 0 " 3
¥ espreatony Intecton i | e
Onhese Mo -maghign,ant
o piratory [ 1 W L | sty
I ]

T e T

whucho i partly due 1o e aogeihcant

pe 005 Other statshcally
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nd “respiratory

[
[
death coteqgory ol rosdegoaanl eopiloacane,
I R A AR STER AT Pnnp-lnr Gt (DO v 1 4 o
i sigrihcant mcreanes for specihe causes of death occurred in the caleqgones “non
| mabignant respaatory deseasa: other than inlluenza
| Aacute upper respetatory andection (H obs ve 13 exp
!
]
|
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MORTALITY PATTERNS AMONG MINERS

TB " (3obs. vs 049 exp . p 005 - two of which mention vceupational disease of
the lung) and “lymphatic and hematopoletic diseases” (5 obs. vs. 1.3 exp., p- 0.05)
One case of mesothelioma was observed

Table 5 demonstrates the association between bronchogenic cancer and nter-
val since imihal date of employment (latency). As seen, there s anincreasing nsk of
bronchogenmic cancer wilh nereasing latency, a trend consistent with an occupa:
lional ehology. In addibon the deaths due 1o bronchegenic cancer have an average
latency of 20 years a penod previously observed for a population occupationaily
exposed 1o anthophylite and other minerals (Kiwluoto ana Meurman, 1969; Meur-
man et al., 1974; Nurminen, 1962)

TABLE 5. Gronchonemc Cancer Amang Talc Miners and Millers Accotding to Interval Since Onsia ot

Employment (Latency)

Interval Since

Onset of Employment

(Wnars) Obsinrved Fapocted BN
) ¥) 0%
Q- 19 3 L) 200
a0 28 i t3 10
Tota 9 37 27

'n 0O

I hree addiional deaths due 1o bronchogeme cancer are khown 1o have occur-
red among study members. Howevor, these deaths occurted shontly alter the cutolt
date (6/30/75) for analysis and therelore were not included as observed deaths
One indivdual worked tor 17 continuous yoars at the tale company under study and
died at the age of 50 The latency penod was 24 years. Anather individual who
worked for 2 months a1 the 1ale company died at the age of 54 The latency penod
wirs 27 yeaors The third lung cancer death was that of o worker emplayed lor 12
v s ol e company under Study and B years previon s dy al aeottet Noew York Laile
cOmpany. e did an they age of 59 and bad aiateney peonord ol 223 years

At least three coases of non mabigoand espeiatory decase aniong study cohor
memboers are known 1o haver beon eporte 3 1o he New York State Workinmen s
Compensation Board  These mdivaduals hled workmaen & compensahon clmms for
(1) pneumocomosts, chirome bronchitis, (2) Walcosis, pulimonary hbroas Theso
mchividuals workaed at the tale company under study lor 1 years, 18 yoars and 25
years respectively
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DISCUSSION

The resulls of the present study demonstrate an excessive riuk of monahty due
to both lung cancer and non-malgnant respiratory disease among a cohort ol tale
workers occupationally exposed to asbestiform tremolite anthophyllite and hittle free
siica. However, several possible confounding factors must be taken into considera-
tion before one can attribute these observed mortality patterns to occupational
exposure received at this talc mine and mill.

One such factor that has been shown to be correlated with the causation ol lung
cancer is cigarette smoking. The smoking patterns are largely unknown for this
cohort as 15 the case with most retrospective studies. However, it has been es-
nimated that in a heavy smoking worker population, smoking by itself would increase
the expected lung cancer mortality nisk by nu more than 49°%, (Lundin et al , 1971)
Thus. cigarette smoking is unlikely per se 1o account for the increased bronchogenic
cancer nsk observed among these talc miners and millers.

Another factor to be considered is oth2r occupational exposure among cohort
members resulting from prior employment. Several of these individuals worked at
other New York State talc companies located in the Gouverneur Talc District. Dueto
these considerations, an industrial hygiene analysis was carried out 1o compare the
make-up of talcs in neighboring mines. These comparisons are given in Table 6. The
analysis of amphibole fiber exposure characteristics between the talc operations
acknowledged to have asbestiform talc and the mine and mill under study showed
them to be substantially the same. Thus, while exposure levels in other talc com-
panies may have been higher, all operations involve exposures to asbestiform

TABLE 6. Companson ol Auborme Fibar Charactenshie s in Stuey Mine and Ml Ogperations, st Nwe York
J

T.4c Operations Acknowledged as Contaiming Asbestitorm Minerals

Artorne Fiber Asbestdann Study Mine Statsncal
Characltenshe Mine and Ml and Mil sgnhicance
Prroportion Posidive 50 58 p GU5S
Propottion Anthophyline 047 045 N
Peoporhon Tismalite nnd 0113 oo GO0
Rlocdvan Babwes T oniigth
Anthophyiiite 'HYum 1 4% um NS
Trevemaline 1 55 um

Meodian Fiber Diamater

Anthiogibaygllites 0 M it TRR T M5
Trem ity TR

[ % PEYE TCUTR T KU, SRR B Y R
Arvitn vy thitee i )ty NS
[ romolte 75

Yt Fibver & oo Lesnegin
Anthepihiy il 1 0 i L
Trestvn iter L' T4

tvsuttic oot sumber of i, obseryed Jor catcubation of st detio M prarameiers

NS - Not sigeatie antly dittorent af 0 04 loswned

———— A ——
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|
amphiboles with similar fiber charactenstics. These operations when measured in
1975 were shown to have fiber exposures far in excess of estabhished OSHA
"“’ld“e asbestos standards, Thus, exposures to asbestiform tremolite and anthophylite
| 'I.‘""‘L"C' ‘ stand out as the pnme etiologic factors associated with the observed increase in !
sy i bronchogenic cancer and nonmalignant respiratory disease among this study LR
wera- | cohon, v.vA
| ‘onal ‘ Of interest 1s the fact that four of ten deaths due 10 bronchogenic cancer in this TN
! cohort were employed less than one year in the operations under study and only two ,* vQ
'Hiung : of these cases are known 10 have previous exposures to lalcs containing as- ‘ §.9%)
i this | bestform minerals. (One of the two was employed in such operations less tharn six Rb
i -es- months ) Although this cohort is relatively small to assess actual nsk due 1o these ;f'_' 3 -
;;7"‘5;3 particular exposures, it may be plausible that brel penods of exposure 10 elevated ! “'
' concentrations of asbestiform minerals may be associated with an increased bron- Y
L i chogenic cancer risk. Such an abservation has previously been reported (Sexdman ¥ "r 7
! etal., 1976) N
ohort { One death due to mesothelioma is known o have occurred in the study { ¢
; od-8t i population, This individual worked for 16 yearsin the talcoperatonandhad 11 years g o g
ne o i previous employment in construction work. Without full knowledge of this individu- §
e the al's exposure as a construction worker, it is difficult to arnve at any conclusions 44
. The regarding the etiologic role of talc exposure from this mine and mill for this case PR
thions Although previous studies (Kiviluoto and Meurman, 1969. Kleinteld et al.,, 1967, b | Py,
owed Kleinfeld et al.. 1974; Muerman et al., 1974; Nurminen, 1962) have not shown an i e
wanm- 3 association between exposure 1o asbestform anthophylite or tremalite and subse- il }
litorm quent development of mesothelioma, a more recent study in Turkey by Baris (1975) A
has demonstrated an apparent increased nisk of developing mesothelioma among 1
residents of a particular community exposed to asbestform tremaolite probably from { 3
their drinking water. Therefore, the possible associalinn between oxposure 10 [
asbestiform tremaolite and the nsk of developing mesothelioma should be further }
fork studied by continual follow-up of the talc workers included i this study 3 d
i ; .
! ' X
e CONCLUSIONS AND RECOMME!MDATIONS ; o
ti 05 A study ol moriality patterns among miners and millers of taic contaning }
s asbestiform amphibales (remolite and anthophyliite) demoenstrated excesu.ve mor- !
1001 tality due to non-malignant respiratory disease and bronchogenic cancer. These y
resulls are in agreement with other suidies ol cupational groups exposed to the i
NS same or similar minerals or minaial mixtures. Although several cohort members had t ‘R
periods of prior employment in neighbonng talc operations. all mines and milis
including the operations under study have been shown 10 have similar hber expo- b
sure charactenstics It must, therelore, be concluded that exposures to talcs from :
1 the Gouverneut mining area are associatled with anncieasad nsk ol bronchogemc
cancer and nonsmahgnant disensos ol the respiratory nystem v '
. .( ¥
e
‘ 'IP
’
e _
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