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b]x’\'(‘}“. 1040, the Division of Industrial
Hygiene hos carried oul s number of studies
on tale miness and millers in the northern
part of New York state The prime purpoess
of these studies was {0 ascertain the health
1 szards associated with the exposure to dust
i tale mining and milling, In 1948, o chest
wray survey of 221 {ale miners and uullers
employed in severad plants i this region
diselosed pulmonary fibrosis in 32 workers.
18 of whom had had o other oceupational
dust exposure. This survey clearly indicated
that exposure in these tale mines and mills
ws capuble of producing a {ibiogenic type
O prcuassscosiet in 1084, a Inllnwam
dudy of the 32 workers with pulmonary
finrosis disclosed ibat the pROWNOCONIOSIY
was progrossive and disabling but thal ihe
DrOression wis slow and tbe dizability ou
curred primarily in the older age group.” A
report on the dlinieal, roentgenographic, and

pathological findings in six patienis who hud
an average exposure to tale dust of 26 year-
with a range of 20 tu 33 yoars was reported
*in 19683 The mujor clinical features were
* chronic productive cough, dyspnea, dimin-
. fshed breath sounds, timited chest expun

r
§ . sion, diffuse rales, and clubbing. The chest

¥ roentgenogram disclosed pulmonary infiltra-

‘;‘;",’ tion both basally and in the midlung fields.
TYn some instances obscuration of the car-

3 diue borders or costophrenie ginuses, or both,

logical change was a diffuse fibrosis con-

%&k\wre present. The most frequent patho-

&g Submuited for publication Det 21, 1968, accepted
fr s dan 10, 1907,

4
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Mortality Among Talc Miners
and Millers in New York State

wgrpo, MDD, Olire Boovren, M 0, and

faininy  mavrophages with »bsothed  dust
particles, A panern of endarferitis with inti-
fal hvperplasia was fr quently noted. Ths
fonsion of bronehl and be onchirles with for-
maation of Lvstie sPUees Was Conmiuit. Ruather
characteristic was the presence of elungated,
terninally clubbed hodics indistinguisb.ble
from asbeslos budics us -eon in ashertosis
The pleurs showed dense abrotic thidken-
ing. Cor pulmonale was the major comphea-
tion in four of the =ix c.ses and was the
mechanism of death in three. A comparative
clinseal., roentgenogruphie, and physiologic
sudy of workers expused {0 fibrous and
srndlar tale dust was made in 10610 The
two Eroups were SHIHar wilh Tesila wo agt,
sex, degree of eaposure, and aneking habits,
There wore no significant diftorences in the
clinjcal and roent genographic findings ho-
{ween the two groups. However, the ntanbet
of abnormal values for each parameter of
pulmonary function measured V., VO,
MBC, BY, TLC RV/TLO and DL, 5 was
appreciably  greater in those cyposed to
fihrous than to the granular variets of rale.
1n 1965, pulmonary function tests wete per
forimed on 43 worbers engaged in the miliing
of the fibrous variety of tale® "The mean du-
ration and weighted average of eapusurt
was 19 years and 62.3 million partivles per
cubic foot, respectively. An appreciable
number of the workers had abnormal pulmo-
nary function measarements. This was pur-
ticulurly evident in the vital capucity, total
lung capacity, and diffusing capacity. There
were 16 who showed pulnionary infittration
on their chest roenigenograms as compared
to 27 without such evidence. Those with pos-
itive radielogic fndings bad a proportion-
ately greater nuanher of respirafory symps
toms and signs and abnornisl pulmonary
function values as compared to those with-
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out. In general, the correlation bewween the
degree of pulmonary funclion impairment
and the clinical and  reenigenographic
findings was poor,

The purpose of the presens follow-up
study was twofold: (1) {0 oblain an estimate
of the incidence of disease among this select
group of tale workers, and (2} to compare
the observed mortality experience from spe-
cific discases with the eapected morality
among a similar basic population.

Materials and Methods

Al tale maners and muitlers ernployed in 1840
who had 15 or more years of expusure tn tale
dust as well as thuse who achieved a minimum
of 15 years of such rxposure b teeen 1020 and
1965 were meluded in ths study. The group to-
talled 220 workers. and it is helioved that the
vverall namber of Z3u constituted U tolal
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 to include changes of job and
speeific years of employment Death certficates
were studied in all instances when available.
The ricords of the physicians attending the
workers privately were reviewed, Substantial
medical information on the mujority of the
workers was available in the Division’s files and
was used as an additional souree of Jata, Hos-
pital records including avtopsy repoits and his-
tological specuneny were examined wherever
avaiable. Autopsy records were obiained in 35
of the 01 deaths.

Statistical Analysis——The fotal nuraber of
deaths was distributed 10 the following catego-
ries: malignancies, cardiac, PRCUIROC OIS or
complications or both, accidents or suiereles,
and all other causes. The proportions of mor
tality fiom cancer of the lung and pleura and
of 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 expected
mortality represents the proportion of deaths
among white men i the United States, due to
the speeilic causes in the vear 1957. This par-
ticular year was chosen as standard becnnse jt
is the median vear of death among the 91
deaths. Ihfferences betwern ohgerved and ex-
peeted frequencies were tested for significance
using the normal curve with large numbers and
the Fisher's exact probability test for spall
frequencies.

el e U T, .
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Findings

"Lotal Deaths.—There were 91 deaths .p
the group of 220 tale workers, The causes of
death in the various calegoties ale shown iy
Table 1. A breakdown of the deaths accor i
ing t age group showed that two workers
under 40 died, 38 workers who were hetwern
40 and 59 years died, 47 between 60 and 50
vears, and four dicd who were 80 vears o d
over (Table 2;. The averoge nge at death o
the 91 tale workers was 6044 years with a
range of 38 to 84 years.

Malignancies~0Of the 91 deathy, the ol
served and expected nunber of deaths due
to cancers of the lung, plewa, gastroiniesty-
ual tract, and peritoneum arve shown in T4
hle 2. Of the ten malignancies of the lury
and pleurn, nine were carcinomas of the
lung and one wus o fibrosurcoms of the pleu
ri. Of the seven malignancies of the ga.
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 b
or, and the remaining case was a perttone: |
mesothelioma, The malignancies mvolving
other sitex included one case of retroperito-
neal rebieuhun cell sarcoms and one of
chronic lyvmphatic leukemin,

tardiac Deaths~—Of the 25 cardiac deatl »
excluding cor pulmonale, 18 subjects hod
coronary arfery disense, three had hyperten-
sive heart dicease, and three had rheumate
heart disease.

Prneumoconivsis or Complications or

b
Both.—Of the 91 deaths, 28 were due io _

pncumoconiocsis or complications or both.
Nincteen of the 28 were due {0 car pulme-
nule, five 1o advanced tuberculosis, and four

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

Cause of Death
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1o bronchopnetenonyt, The lupsed time from
first tate exposme to death {rosy pneuwmo-
coniosis or complications, or hoth, averaged
23,9 years, with a range from 15 to 39 years
fn Lhis group there were 11 tale millers, sev
en lale miners, and nine who had been both
millers and minere Al 28 had their initial
exposure before 1945 when muore offective
engineering controls, including wet deilling
in the tale mines, were introduccd.

All Other Causes~—Of (he 11 deaths in
this category, four were due 1o ccrehrovascu-
Lor accidents, two to lobur pneumonia, and
the remaining five, to one of the following
bloeding duvdenal uleer, steangulated ingui-
nal hernia, perforaled diverticulum with

T3

peritonitis, acute clomerulonephritis, and
P mesenteric arterial occlusion,
“  Environmentsl Exposure—Of the 01
¥ death cuses, data on envi
- 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 years. The
dust exposure consisted pre-

dominunily of tale admixed  ODrding
with other silicates such as  __Muoang
Serpentine and tremolite, _SCTaRTE_
carhonates, and a small M

amount of free silica. The
‘comparative dusl counts in
Ethe tale mines and mills
Borior lo 1945 and between
1946 and 1965 are shown in
flable 3.
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Tatte 2.—Deaths and Expecled Mortality From Caacer of the Lung and Ploura and
and Peritonsum Belated to Age in Talc Workers
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and plewrn shows an overall mortality from
corcinoma of the lung and plewa to be ap-
proximately four tines that expected, How-
cver, the significant increase appears to oc-
cur in the age group of 80 fo 79 years

rather than in the 40 1o 59 year age
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 o 70 year age
sroups were significantly different from the
expected values (Table 4). The asbestos
group consisted of 1562 asbestos insulators
who had 15 or mote veurs of exposure in
1943 or achieved] 15 years between the period
of 1945 to 1865 The overall mortality was
46 or 30.3%%. The reazon for the carlier oc-
currenee of an increased Incidence of lung or
pleural cancers in the ashbestos workers com-

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

Milts, Northern New York*

1946 1965
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Table 4.--Deaths and Expected Mortality

MINEHRS—KLEINFELD ET AL

From Cancer of the Lung and Pleura ang

Gastrointestinal Tract and Peritoneun Related to Age in Asbestos Workers
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© Statistical anaty ., not perf rred neLause of

pared to i tale workers may be partly duc
to the greater carcinogenicity of asbestos
dust or to an increased level of exposure to
asbestos dust or both, as compared 1o com-
mercial {ale which is g mxiure
and carbonates with a small amount of free
siica, Tn the absence of adequate smoking
dita one cannot 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
dail, for wiol B8 vears ana LRI BINOKed ten
vigars daily for 55 vears.

With regard to carcinoms of the gastroin-
testinal tract and peritoneum among the tule
workers, we did not find any  significant
differcnce 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 wnd expected values was
found in the overall categorics. Our findings
in the asbestos workers are similar to what
has been reported by Selikoff, Churg, and
Hammond.® If a clear-cut etiological rela-
tionship is subsequently esiablished hetween
exposure o asbestos and carcinoma of the
gastrointestinal tract, then one may attrib-
ute the differences in incidence between the
asbestos 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 causce of death amonyg tale workers.®
The findings in this study are consistent
with the previoug reports.

Peptic Uleer.~—Among the death group of

of silicates

Ty
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N cuses, there were ton subjects whe had -
duocdenal sleer. and in one of the ten the ul-
wer was the cause of death. In the 199 work-
ers wha are still alive, 19 had » dragnosis of
duadenal nleer. This is a totul of 29,
13.29. Acenrding to the heolth statistics of
the US Department of Health, Education,
and Welfare, the prevalence of peptic ulcer
found Letween 1937 fo 1959 for males of al
ages is 214 per thousand population, o
21% 7 Despite the fact that the figurer ob-
tained ﬁuﬂugh the Natiors! Flanlih i,
represent point prevalence in condrast tu the
period prevalence figures of our study, it ap-
pears that the incidence of peptic uleers
among {ale workers is higher than aneng
the general population., A significant in-
crease in incidence of peplic ulcer varymyg
between 2047, to 2597 has been found in pa
tiente with chronic obstructive pulmonary
disease® Since the tale workers have pri-
marily a restiictive rather than an obstrue-
tive ung disorder, one may speculate that
both fypes may be aszociated with an in-
creased incidence of peptic uleer.,
Correlation of Carcinoma of Lung With
Age, Duration of Exposure or Preumoconio-
sis or Both.—Relating carcinonma of the lung
with duration of exposure, it might be rele-
vant that all the individuals with carcinoma
of the lang or pleura had thejr initial espo-
sure prior to the institution of wet drilling.
The average duration of exposure prior to
the introduction of wet drilling was 148
yenrs. Although this was a period of heavy
expostre (Table 3} there Is no evidence to
indicate that there was direct relationship
between the duration of exposure prior to
the onset of wet drilling and the occurrence
of pulmonary etreinoma. The mean age of
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