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Mortality Among Talc Miners
and Millers in New York State

Merrs Kleinjeld, MDD, Jacqueline Me

wgepo, MDD, Olire Boovimen, M 0, and

Mahjour H Zaly, MDD, New Yorb

~
SNCE 1940, the Division of Industril
Hyglene hos carried oul & number of studies
on talc minets and millers in the northern
part of New York state The peimie purpess
of these studies was {0 ascertain the health
§szards associated with the exposure 1o dust
i tale mining and milling, In 1946, o chest
oy survey of 221 tale miners and pullers
employed in severd plants in this region
disclosed pulmonary fibrosis in 32 workurs.
18 of whom had had no other oceupational
dust exposure. This survey clearly indicated
that exposure in these tale mines and mills
ws capuble of producing a {ibiogenic type
O pHEaRsscie iw 1084, a fnllnwam
dudy of the 32 workers with pulmonary
finrosis disclosed that {he pPROVINOCONIOSIY
was progrossive and disabling but that ihe
progression was slow and the disability oo
curred primaxily in the older age group.” A
report op the dinical, roentgenographic, and
pathological findings in six patienis who hud
an average exposure to tale dust of 26 years
with a range of 20 {u 33 yours was reported

" in 19633 The major clinical features were

* chronic productive cough, dyspnen, dimin-

¢ ished breath sounds, limited chest expan
8 sion, diffuse rales, and clubbing. The chest

¥ © roentgenogriun disclosed pulmonary infiltra-
;‘; tion both hasally and in ihe midlung fields.
¥ some instances obscuration of the car-
5. diae borders or costophrenic sinuses, of both,
‘%&k\wre present. The most frequent patho-
* Jogical change was a diffuse fibrosis con-
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taininy  macrophages with absothed  dust
particles, A panern of endatferiis with inti-
foal hyperplasia was oo quently noted. Ths
fension of bronehi wnd b onchirles with tor-
mation of (vali sPUCes was Connpuit. Ruther
characteristic was the preseuce of elongated,
terninally clubbed hodics indistinguish.hle
from asbeslos budios s sean in ashestosis
The pleurn showed dense abrotic thidken-
ing. Cor pulmonale wits the major comphea-
tion in four of the =ix cuses and was the
mechanism of death in three. A comparcative
clinseal. roentgenographice, and physiologic
study of workers expused io fibrous and
srnlar tale dust was made in 10640 The
two groups were simiar with Tegilu v ase,
sex, degree of eaposure, and aeking habits.
There were no significant diftorences i the
clinjcal and roent genographic findings he-
jween the two groups. However, the nuwnber
of abrormal values for each paramaier of
pulmonary function measured VO, VU,
MBC, /Y, TLC, RV/TLC and DL, 5 was
appreciably  greater in those cypoeed to
fihrous than to the granular varietv of rale
1n 1965, pulmonary function tests wete pes:
foried on 43 workers engaged in the milling
of the fibrous variety of tale® "The mean du-
ration and weighted average of eaposure
was 19 years and 623 million particles per
cubic foot, respectively. An appreciable
number of the workers had abnormal pulmo-
nary function meagarements. This was par-
ticularly evident in the vital capucity, total
lung capacity, and diffusing capacity. There
were 16 who showed pulnionary infittration
on their chest roenigenograms s compared
{0 27 without such evidence. Those with pos-
itive radiologic Gudings bad a proportion-
ately greater manber of respiratory svinp-
toms and signs and abnornisl pulmonary
function values as compared to those with-

Arck Environ Health—Vol T4, May 1967}

v s o e 0 < vsemrrm ] i .




%

TR AT

R T’ T R i I {4

664

out, In general, the correlation between the
degree of pulmonary funclion imipairment
and the clinical and  roemtgenographic
findings was poor,

The purpose of the presens follow-up
study was twofold: (1) 1o obtain an estimate
of the incidence of disease among this select
group of tale workers, and (2} to compare
the observed mortality experience from gpe-
cific discases with the expected morwality
among a similar basic population.

Materials and Methods

Al tade puners and mitlers ermployed 1n 1840
whe had 15 or more years of exposure o tale
dust as well as thuse who achieved a minirmn
of 15 yeurs of such vxpasure botseen 1940 and
1965 were meluded in this stedy. The group to-
talled 220 workers. and it is belioved that the
vveralt number of 23 constituied te total
work force in the category under study.

Source of Data—The data were obtained
from a number of sources. Plant records were
examined and the work hustory of each individ-
ual was detailed €0 include changes of job and
specific years of employment Death certificatos
were studied In all instances when available.
The records of the physicians attending the
workers privately were reviewed. Substantial
medical information on the majority of the
workers was gvailable in the Division’s files and
was used as an additional seurce of Jata, Hos-
pital records including avtopsy reports and his-
tological specunens were examined whorever
available. Autopsy records were obiained in 85
of the 91 deaths.

Statistical Annlysis—The fotal number of
deaths was distributed 1 the following catego-
ries: malignancies, eardiac, PRCURGLOIOsIS or
complications or both, aceidents or suiercles,
and all other causes. The proportions of mor
tality fiom cancer of the lung and pleura and
af the gastrointestinal tract and peritoneumn,
out of the total mortality, were compared with
the expected mortalitics due to the above
causes in the various age groups. The expocted
mortality represents the proportion of deaths
among white men i the United States, due to
the speeific causes in the yvear 1957, This par-
ticular year was chosen as standard becnuse it
is the median vear of death among the 9i
deaths. Ihfferences betwern ohserved and ox.
peeted frequencies were tested for significance
using the normal curve with large numbers and
the Fisher's exact probability test for smail
frequencies,
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Findings

"Lotal Deaths.~—There were 91 deaths .
the group of 220 tale workers, The causes o
death in the various calegoties are shown oy
Table 1. A breakdown of the deaths gccord.
ing to age group showed that two workees
under 40 died, 38 workers who were between
40 and 59 years died, 47 between 60 and [0
vears, and four died who were 80 vears u: d
over (Table 2;. The average age at death if
the 91 tale workers was 6044 years with a
range of 38 to 84 vears.

Malignancies~Of the 81 deaths, the o)
served and expected number of deaths due
to cancers of the lung, pleura, gastroiniesty-
ual tract, and peritoneum are shown in T4
hle 2. Of the ten malignancies of the lury
and pleura, nine were carcinomas of tie
lung and one was a fibrosarcoma of the pleu
ri. Of the seven malignancies of the gas.
trointestinal tract and peritoneum, two weie
cancers of the stomach, and one each of car-
cinoma of the eolon, rectum, and pancreas.
There was one primary hepatoma of the be
or, and the remalning cese was o peritone: |
mesothelioma, The malignancies mvolving
other sites included one case of retroperito-
neal rebicnhun cell sarcoma and one of
chronic lymphatic leukemin.

tardiac Deaths.~Of the 25 cardiac deatl ~
excluding cor pulmonale, 18 subjects had
coronary arfery disense, three had hyperten-
sive heart disease, and three bad rheumatie
heart disease.

Pneumoconiosis or Complications or
Both.—Of the 91 deaths, 28 were due {o
pncumoconiosis or complications or botl
Nincteen of the 28 were due {0 cor pulmo-
nule, five to advanced tubercolosis, and four

Tabie 1.—~—Causes of Death in 91 Talc Workers
During Period of 1840 to 1865

Cause of Deatd, 2133
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Tatte 2.—Deaths and Expecled Mortality From Caacer of the Lung and Pteura and

+ Gazltwintectisg’ tract
f Dteren . g botece” ofserne

S Hercnea BoTvoen Ll el on Libanres cal vatus

1o brenchopnetnsom, The kipsed time from
first tale exposme to death from ymewso-
coniosis or complications, or both, averaged
23.9 years, with a range from 15 to 39 yeurs
In this group there were 11 tale millers, sev
en lale miners, and nive who had been both
millers and miners All 28 had their initial
exposure belore 1945 when mwre effeetive
engineering controls, including wet deilling
in the talc mines, were introduecd.

All Other Causes—Of the 11 deaths in
this category, four were due o corehrovascu-
Lor accidents, two to lobar pneumonia, and
the remaining five, to one of the following
bloeding duodenal uleer. steangulated ingui-
nal hernia, perforated diverticulum with
peritonitis, acute ¢lomerulonephritis, and

. mesenteric arterial occlusion,

**  Fnvironmental Exposure—Of the 91
¥ death cases, data on envi
g ronmental exposure were
available in 80. The mean | .
> duration of exposure for this
group was 24.7 years with a
range of 15 to 47 yaars. The
dust exposure consisted pre-
donsinanily of tale ndmixed o
with other silicates such as _Mursing
Serpentine and tremolite, _SETR0s

Work Type
*Aies
Drilting

L4
ecathonates, and a small Mo
Ceusning

P amount of free silica. The
F comparative dust counts in
Bthe tale mines and mills
Borior 10 1945 and between
1946 and 1965 are shown in
flable 3.

Garners and
separatols

- ‘f;UT:'l" ers
Comment
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and plewrn shuws an overall mortality from
coreinoma of the lung and plewra to be ap.
proximately four tinwes that expected, How-
cver, the significant increase appears to oc-
cur in the age group of 80 to 79 years
rather than in the 40 {o 59 year oge
gronp. This is at variance to what we
have observed among  workers  exposed
to ashestos dust where the observed values
in the 40 to 59 ss well as 60 1o 79 year age
sroups were significantly different from the
expected values CTuble 4). The asbestos
group consisted of 152 asbestos insulators
who had 15 or mote years of exposure in
1943 or achieved 15 years between the period
of 1945 to 1865 The overall mortality was
46 or 30.3%%. The reason for the carlier oc-
currence of an increased incidence of lung or
pleural cancers in the ashestos workers com-

Table 3.-—Camparative Dust Counts in Tale Mines and

Mits, Nocthern New York®
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Table 4.—Deaths and Expected Mortality From Cancer of the Lung and Pleyra and

Deatds From
Mabigant Cavses

Ly ated

Gastrointestinal Tract and Peritoneun Related to Age in Asbestos Workers

Fraportional Mortahty

Lung and Flegry G and Perdane ur
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Group Pletry Pantor ewrn Chyserved i ij_\rjm:;&(m i 7»(){)‘,;6:115’1‘1‘ mwl_f&“i&}!xfl 7
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pared to the tale workers may be partly duc
to the greater carcinogenicity of asbestos
dust ar to an increased level of exposure to
asbestos dust or both, ay compared to com-
mercial ale which is 4 mxiure
and carbonates with a small amount of free
silica, fu the absence of adequate smoking
dita one cannotl assess the role pluyed by
snoking in the causation of the pulmonary
carcinomas in both series, In three of the ten
tale workers where a smoking history was
obtainable, two smoked at least one pack
ail, ..

of silicates

v A8 veass ana one smoked ten
cvigars daily for 55 years.

With regard to carcinom of the gasiroin-
testinal tract and peritonewn among the tale
workers, we did net find any significant
differonce between the observed and expect.
ed values in the overall and specific age
groups studied, However, in the ashestos
group (Table 4) a significant difference be-
tween the observed (und expected values was
found in the overall categories. Our findings
in the asbestos workers are similar to what
has been reported by Selikoff, Churg, and
Hammond.® If g clear-cut etiological rela-
tionship is subsequently esiablished hetween
exposure 10 asbestos and earcinoma of the
gastrointestinal tract, then one may attrib-
ute the differences in incidence between the
ashestos and tale groups to the reasons given
for carcinoma of the lung and pleura.

Deaths Due to Preumoconiosis or Com-
plications or Both.—Previous studies have
reported that cor pulmonale is 4 major com-
plication of tule pneumoconiosis and is a
major cause of death amonyg tale workers.®
The findings in this study are consistent
with the previous reports.

Peptic Uleer.~—Among the death group of

Ty
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3eah RUIRDEE 1y grovp

N cuses, there were ton subjects who had
duocdenal ulcer. and i one of the ten the ul-
wer was the cause of death, In the 199 work-
ers whao ate still akive, 19 had a dragnosis of
duadenal nloer. This is s totu} of 29,
13.295. Aceording to the heolth statistics o
the US Department of Health, Education,
and Welfare, the prevalence of peptic ulcer
found Letween 1937 to 1959 for males of al}
ages is 204 per thousand population, o
219,17 Despite the fact that the figures ob-
Lained (irgugh the National Heoslih Rownis,
represent point prevalence in condrast tu the
period prevalence figures of our study, it ap-
pears that the incidence of peptic tleers
among lale workers s higher than anang
the general population, A significant  in-
crease in incidence of peplic ulcer varymg
between 209 to 259 has been found In pa
tients with chronic obstructive pulmonary
discase® Since the tale workers have pri-
marily a restiictive rather than an obstrue-
tive lung disorder, one may speculate that
both types may be assoclated with an in-
creased incidence of peptic uleer.
Correlation of Carcinoma of Lung With
Age, Duration of Exposure or Preumoconio-
sis or Both.—Relating earcinoma of the lung
with duration of exposure, it might be rele-
vant that all the individuals with carcinoma
of the lung or pleura had their initial espo-
sure prior to the institution of wet drilling.
The average duration of exposure prior to
the introduction of wet drilling was 148
years. Although this was a period of heavy
expostre (Table 3) there s no evidence to
indicate that there was u direct relationship
between the duration of exposure prior to
the onset of wet drilling and the occurrence
of pulmonary ewrcinoma. The mean age of
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