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“The Mortality Experience of Upstate
New York Talc Workers

W. T. Stille, D.P.H,, and Irving R. Tabershaw, M.D.

Deaths for a 31-year pericd (1948 to 1978) were ang-
fyzed I a Bistarical prospective cohort study of 655 white
male tale workers. Death rates from all causes, from canicer
of the respiratory system, and from nonmalignant respira.
tory disease were not significantly different from those of
the U.S, white male pogpulation. However, significant
differences for these couses of death were found among
workers who had previous occupational historles. An
analysis of the latency perlods of the observed lung cancer
suggests that exposute 1o an etiologlc agent during previous
work experlence may play a role in the development of
lung cancer.

Talc pneumoconiosis was flrst associated with tale
mining and milling by Thorel in 1896 and since that
time this association has been repeatedly documented in
studics from varlous geographic sites, However, there are a
number of contradictory reporis regarding disability from
talc pneumoconiosis and its effect on working.capacily and
respiratory function. The contradiction in these reports
has been ascribed to the differences in the mineral compo-
sition of the varlous tales. Kleinfeld et al,23 in a series of
rcports, conflrmed the increased Inclidence of talc pneu-
moconiosis and noted that among the tale workers who
were 60 to 79 years of age and had 15 or more years of
exposure the incidence of lung cancer was four times that
among the general population. Their follow-up study
repeated these findings but noted that the observed deaths
from 1945 to 1959 dropped to approach the expected
mortality between 1960 and 1969, The authors attributed
this improved morlality experience 1o betler environ-
mental dust control,3

Brown and Wagoner,% using a similar cohort from the
same population base; Lc., talc miners and millers in upstate
New York, also found a statistically significant increase in
- the ocsurrence of bronchogenic cancer, The average latency
for these cancer deaths was 20 years, They noted that data
on several variables, particularly cigarette smoking and

previous work history, were not available. Thus, from the -

work of Kisinfeld et al%® and Brown and Wagoner, it
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appeared that talc mining in upstate New York is associated
with an increase in lung cancer. Selevan et a),% in studying
workers in Vermont talc mines and mliils,” showed an
excess of deaths due to nohmalignant rospiratory disease
among millers and an excess of lung cancer mortality
amang miners, The lung cancer rate was similar to that
found by Brown and Wagoner in their cohort of New York
State workers. Selevan et al concluded, however, that
agehts other than talc, “either alone or in combination with
tale dust, affect mine workers, The possible role of radon
daughter exposures for this cancer mortality risk cannat be
efiminated."?

The present study Includes all workers [n one talc mine

and mill {TMX) in upper New York State who were em. -

ployed between 1948, when operations Began, and Dec
31, 1977.

Materials and Methods

The work force consisted of 744 persons employed
between Jan 1, 1948 and Dec 31, 1977, Thirty-five women,
primarlly employed in office and administrative jobs, were
not included because of the small numbers and a lack of
expostire to talc. Nearly all employees were white and
records indicate that to date all decadents have been white.
The vital status of 36 (5.1%) men remained unresolved
after Socfal Security and New York Statc Motor Vehicle
Bureau records were scarched. The maximum cohort
avallable for analysis consisted of 708 white men, 113 of
whom were known to be dead by Dec. 12, 1978, which was
established as the vital status cutoff date.

Demographic data® (microfilmed from employment
records) consisted of the following: worker identitiers;
sex; date of birth, employment and death; cause of death
and Iinformation on prior employers. Data on cigaretie
smoking were not available. The occupational history in-
cluded dates of work, jub codes, and work focation codes.
Records were updated for the dates and causcs of death us
such Information became avaifable. Death cortiflcatas were
¢oded according to the elghth revision of the International
Classification of Dissases by a trained nosologist, Compari-
sans of observed deaths by age and year of death with those
expecied in the U.S. white male population were done by
means of the modified life-table methods described by
Monson,® All standard mortality ratios {SMRs) were com-
puted by this program. Fifly-three workers whose records
lacked dates of birth or other significamt data had to be
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Tabls 1 ~ Observed end Expectad Kumhew of Deaths and
SRTRs Amoxg TMX Warkors (655 White Malas With
14,350 Yeany at Risk),
Cause of Death Deaths
1CD,* $th Ruvision Btserved Expoctsd SMR
Al dearhs 113 107 108
Tubsrcutosls (010010} 3 1 418
All eancer {140-209) 2% 08 122
Digestive systom {150-1581 8 87 168
Esophegus (160) i 5 28
Stomach {151) 1 1. 92
Liver (155-156} 2 & 5§11
Pancraas {167) 1 1.1 89
Respiratary system {160-163) 11 68 183
Lung (182) 10 64 157
Prostate {186} 1 13 n
Kidney {188} 1 S5 195
Brain {191-192) 1 Joo
Lymphaosaregma (200} 1 5 208
Hadgkin's dissase {201} z 3 &
Leukemia (204-207) 2 3 2
Al ilymphopolotic cancer
{200-200) ioou m
Alf circulatory system (380-458) 48 537 89
Myacardlel Infarction 410-413} 33 383 86
Dorebrovascular disease (4304381 5 1.1 Tt
All respiratory disease (460-518) 10 61 154
Prsumonia {480-488) 4 2.2 182
Emphysema {482) 2 1.1 11
All digastive system (520-577) 3 83 §7
Extemal causes of desth (800-998} n 128 87
Motor vehicle aceidants (810827] 4 43 g3
Suicide {(950-559} 2 28 10

Tabld 2 — Ohsesved and Expestad Numbers of Deaths ang
SMRs Among Talc Workers With Known Prior Employment
Befors Work at the TRIX (540 White Males With P
e 8,168 Yaars at Risk). .
Cause of Death Deaths
1CD,* &th Rovisien Obsaived Expacted SMR
All deaths 80 €18 148+
Tubarculosiz (000-019)t 3 4 6ga0r
All cencer {140-208) 22 b 182+ |
Digestive system {150-159) 5 ie
Esophagus {160) 1 3 2
Stomach (151} 1 8 180
Livar {165.156} 2 2 1013
Pancreas (157) 1 8 184
Respiratory systam {160-163} 8 40 28y
“Lung {162) § 7 14
Kidnay {189} : 1 3 3%
Brain {191.182) 1 b 206
Lymphosarcema (200} 1 3 3%
Hodgkin's dissase (201) 2 2 848
Leukamia (204-207) 2 L I
Al iymphopaietie cancor
{200-209) 5 13 I
Al giculutary systam (330-468) 36 88 128
Myocordis! infercton (410-413) 27 2038 133 .
Cershrovascular digsaze (430-438) 3 31 87
All respiratory disease (460519} 8 28 397*
Paeumonia (480-486) 3 16 24
Emphysma (492} ' 2 1 8
All digastiva system (620577} 1 3F 28 -
External causes of death (200-808) 1 88 112
Hotor vehicls accldents (310827) 4 34 119
Sulcide (350958} 2 22 92

* 10D indicates Intarnational Classifieation of Disenses
t Numbers eefor to ¢CD code

< dropped from the iifestable analyses, Thus, the study
% cohort conslsted of 655 white males, 2 relfatively small
ample size and therefore 2 limItation on the study,

Table 1 shows the numbers of observed and expected
deaths in the study cohort of 655 white male talc workers.
Although the SMRs are elevated, the numbers of deaths
% from all causes, from cancer of the respiratory tract and
S lung from nonmalignant respiratory disease, or from ather
B causes of death are not significantly different from those
@i occurring In the US. white male population, Numbers of
- deaths from circulatory diseases, digestive tract diseases,
nd accidental and external causes are lower, but not sig-
ificantly so. The SMR of 106 for 2l causes of death has
5% confidence limits from 87 to 128, thus thé total talc
worker population has an SMR within the usual range of
arfation from the natfonal data, Since people who are
chronically ili or disabled are usuaily unemployable and
ave higher death rates, healthy working populations
typically have SMRs below 100. The SMRs in an occupa.
lonal group with values over 100 Indicate either possible

E Journal of Occupational Medicine/Vol. 24, No. 8/Jung 1882

* Indicates statistical significence at the 1% lsvel
t Numbers in parentheses réfer to 1CD codes
1 Indicates statistical significance at the 6% lavel

work place hazards or possible confounding with non-
occupatianal exposures.

Ona such non«occupational exposure Is smoking, and it
Is noted that the SMR of 163 for respiratory cancer inthls
population Is consistent with a smoking effect. While the
actual smoking experience of this populatlon is nat known,
insight into It Is gained from knowing the smaking patterns
of current TMX woarkers, many of whom are Included in
the study cohart, Among 151 workers given a medical
examination at TMX In 1979, 69 (46%) were current
smokers, 38 {25%) were past smokers and 44 {29%) were
nonsmokers, The percentage of current smokers Is higher
than in the general population, but Is consistent with pat- ;
terns seen in the mining industry.

The SMR for alf causes of death, 106, may also reflect in
part inclusion In the cohort of everyone ever empioyed
during the study period, regardiess of thelr length of
employment. Universal cohort membership generally tends
to Increass SMRs, since short-term workers often have 2
greater mortality experience than long-term cmployees.
Moxst study designs exclude workers with less than one year

of working experience, The practice was not followed i
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Table 3 — Observed and Expectod Bumbars of Deaths and
SMRs3 Amang Tels Werkers With No Known Work Prior to
TMX Employment (115 Whits Males With 2,184 Yeors of Risk).

Causa of Desth . Doaths

1CB, 8tk Rovision Observed Expested SMR

Al dosths 23 459 BO*
All cancer {140-209)t 3 20 33
Luny {162} 2 26 1
Prostate (185) 1 8 120
All circulatary tystem (390-468) 12 %69 48
Myocardial infarction (413-413) 6 180 33
Carsbrovascular disoass (630-238) 2 40 5D

Al regpiratary diseases {660-519} 1 32 3
. Prgumonia (430-486) 1 11 8¢
All digestive system (5205677} 2 18 112

* Indicetos statistics! significance at the 1% level; note that this
SMR is lower than axpected with respect to the U.S. natfanal
data

1t Numbers in parentheses refer te ICD codes

this study in order to maximizc cohort size,

The use of the U.S. white male pdpulation as the exter-
nal comparative group does nel necessarily describe the
TMX mortality experience, since the mortality experience
of the U.S. white male population is likely to vary sabstan-
tially from that of this cohort. For axample, the New York
State cancer death rate is 199,24 compared to the national
average of 174.04, approximately a 13% difference.’

Since exposures -prior to employment at the TMX could
have included cascinogens and other substances hazardous
to the lungs, the results have been analyzed to investigate
this possibility. Table 2 shows the observed and expected
nutmbess of deaths and the SMRs for all workers whoss job
historles show prior work before employment at the TMX.
Deaths for all causes are significantly increased, as are
doaths for a number of cancers and for nonmalignant
ruspiratory dlseases. Since the cancers and lung diseases
typically -have fohg latencies, the possibility exisis that
exposures prior to work at the TMX were responsuhle for
at least some of these diseases.

Table 3 shows the observed and expected numbers of
deaths for workers with no known employment prior to the
TMX. Mortalities for all disease categories do not differ
significantly from those for the comparable U.S. popula-
tion. In fact, the SMRs from all cancers and al| respiratory
tract diseases (33 and 31, respectively} were among the
Jowest of all the mortalities. it should be noted thal workers
whose employiment records were devold of work history
data were judged as having had ao known prior employ-
ment and thus were included in Table 3. T somo of those
workers did indeed have work experience before employ-
ment.at the TMX, the effect would be 10 increase the SMRs.
However, even with this possible compromising effect,
Table 3 shows a remarkably healthy work lorce, with most
mortalities at 50% orless of those of the comparable U.S.
population. As noted carlier, however, the small sample size
limits the conclusions that can be drawn from this study.

Five of the 12 lung cancer cases, which are included in
~ Table S, were substantially older than the median age of

- ag

NUMBER
L L2 -, ]

Tabte 4 - Age at Doath and Sagments of Work History
_ ofWorkers at the TMX With Bronchaganic Carsingma,

Page 4 6

[Teble E

Years
or Deys
Ageat Pro-TMX  Employed  Post-THIX
Case No./Death,yr  Employiment  at the TMX  Employment

1/39 10 -4 7
2/49 8 17 8
363 8 47 days Y1
4/53 18 66 days 23
5/64 12 3 X
6/58 21 3 13
159 {1 345 days 24
8162 25 17 1
0/84 i 17 days 21
10/18 KL 8 days 22

the entire cohort at age of hirc, For those workers with
TMX-only employment, 63% were under 25 when hired,
contrasted with 35% for those with previous experlence
The difference In age at hire between the two cohorts may
partially explain the deficit in discase mortality among
TtiX-only workers and the lung cancer éxperience of those
with other work history.

Discussion

Workers with previous jobs before employmem at the
TMX were found to have high mortafites, as shown In
Table 2. Warkers with no known wark history before om-

" ployment at the TMX were found to have much lower
. mortafitios (Table 3), Thus, it would seom that exposures to

health hazards cccurred in these earfier jobs and that these
exposures are causzily refated to the higher rates of death,
Obvicusly, mines and mining operations are net uniform
with respect to the occurrence of health hazards and, as
previousty stated, Selevan ot al® have described increased
rates of ung cancer in some talc miners exposed to radon
daughters. No significant radon daughter exposures oc-
curred at the TMX.%° The low mortalities given in Table 3

are in agreement with the absence of radun daughter and -

othet related hazardous exposures at the TMX. However,
mortality studies such as ours lend themselves to various
conclusions, Lacking data on smoking and other personal
risk factors, we sought to obtain confirmation for our
Interpretations by an independent analysis of fung cancer
latencles.

Data for an analysis of the lung cancer (atencics are given
In Tablc 4. For cach of the ten cases of lung cancer, the
employee’s years of occupationaf history arc glven as the
following: pre-TMX employment (employment was deter-

lﬁll'llll(]lll[lk
¢ i . 20

YEARS EMPLOYED AT.TMX
Fiy. 1 —Number of funp canter cases by yean of employmest st
mx.

§
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’ Teble 5 — Latencios of Bronehaganic Carcinames in THX Workers
..'—‘-—
Bronchogenic Cearctnomas in
X THX Warkers Whase Exposurs
ment is Hypathesized to Bagln
B AtAge 18,
Latency, Ba Employment  Prior to TMX
*vr #t the TMX Employment
<io 1 -
10-14 1 -
16-18 2 -~
20-2% 5 1
26-29 3 1
3082 - 1
. 35.39 - 4
o 40-44 - 3
5 with 4549 - 1
hired, 5054 - -
Sence, 5559 - -
s may »60 - 1
e Toul 12 12
Latency 199 88.2
at the
wn in
we em-
'°“’:; _* From onsat of axposure to diagnosis of death
'ttlnmsm mined arbitrarily to have begun at age 18); tenure at the
* death. TMX; and the period from TMX employment untll the
miform diagnosis of lung cancer or death, Although not included in
and, 25 Table 4, two additional pursons with lung cancer should be
creased noted. The first was surgically treated for lung cancer atage
s radon 47 atter 137 days of employment at the TMX, At age 57
res oc he died of pneumonia. His significant occupational perlods
Table 3 were 29 years pre-TMX, 137 days of TMX tenure, and z¢ro
ter and years post-TMX to the timc of diagnosis of lung cancer.
swever, B The second individual died of lung cancer after the cutoff
various B date. His significant accupational periods were 15 years pre-
ersonal  §& TMX, 23 years of TMX tenure, and six years post TMX,
for our To explore the nature of the dose-response refationship,
; cancer column 3 in Table 4, which ljsts numbers of years or days
) employed at the TMX, is graphically represented in the Flg-
re given ure. The two additional cases of lung cancer just described
cer, the are-included. The clustering of nine of the 12 cases within
1 as the the first five years of employment at the TMX shows an
s deter- Inverse dose respanse, i.e., higher risks of lung cancer with
2. less occupational exposure to talc. The fack of a dose
B response, in terms of years of exposure at the TMX, is in
ks agreement with our findings that workers with “exclusive”
. TMX employment seem 1o be at no considerable risk of
2. having lung cancer develop.
E.  Knowledge of the latency period of a disease permits
LB % determination of the probable time at which pathological
. } processes began. Thus, the analysis of disease latencies can
yment st e be useful in attributing or refuting cvidence as to when
. b+, causal exposures occurrcd. Armenian and Litienfeld1? have
sersiaw “Journal of Oceupational Medicine/Val. 24, No. 6/Juna 1382
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reviewed the latency periods of a number of cancers. They
present evidence that leukemias in different populations
and under different conditions have median latency periods
and latenoy variabllities thal are guite simitar. They also re-
viewed data that indivate that the intensity of expusure has
very little effect on latencies of other neoplasms. Hence, we
hypothesize that if occupational (alc exposure results in
pulmonary exposure to a carcinogen, then the distribution

. of TMX workers Jung cancer latencies should be similar to

those reported for fung cancer in other studies. However,
if such exposure Is not carcinogenic to the lung, then the
distribution of TMX lung cancer latencies would be dis-
similar to lung cancer latencies veported elsewhere,

To test the hiypothesis that carcinogenic exposure began
at TMX, the median lung cancer lalency of 36.5 yoars, as
caloulated by Armenian and Lilicofeld,*® was comparcd
to the Jatency period from the onset of TMX employment
to the diagnasis of cach Ring cancer. As can be seen from
Column 2 in Table 5, the average latency period of 19.9
years for lung cancer among the TMX workers is almost
half the 36.5 ycars noted above, The Chi Square geodness
of fit test provides a quantitative basis for rejecting the
hypothesis at the 5% level of statistical significance.

If the ocoupational talc exposures to the TMX are not
carcinogenic, then the question shifts to what other ex-
posures occurred that may have caused the lung cancers.
Since each of the subjects with lung cancer Included in
Table 4 had between cight and 39 years of possible occupa-
tlonal exposure from the time of his 18th birthday to em-
ployment at the TMX, this prior peried of exposure may be

_ related to subsequent cancers. To test this possibility, we

hypothesized that the causal exposure for the [ung cancer
ocourred hefore employment at the TMX, The data in the
last column of Table 5 reveal 2 much more reasonable
relationship to the lung cancers reported by Armenian and
Litienfeld. This sccond hypothesls, that the causal exposure
began before TMX employment, ylelds an average latency
period of 38.2 ycars, which is only slightly fonger than the
Armenian and Lillenfeld median of 36.5 years. The Chi
Squarc goodness of fit is almost zero, indicating 2 very close
agreement between the lung cancer worker latency patiods
and those of talc workers when exposures prior to TMX
employment are hypothesized as carcinogenic, Hence, the
initiation of cigarette smoking in the late teenage years,
World War 1l exposures, excessive exposures 1o mineral dust
in the past, diet and nutritional status, absence of complete
work history, preexisting diseases, and other unknown
etiologic agents could contribute to the eticlogy of the
observed lung cancers, while exposures at TMX seem to be
noncarcinogenic. (1 should be noted that nine of the 12
employees avith lung cancer worked underground In TMX,
which suggests that their other jobs also were likely to have
been underground, Review of the death certificates tends to
confirm the observation that these men worked n occupa-
tions known for their dusty environment. The employment
policy of TMX 1o prefercntiatly hire experienced workers
appears to have resulted in the confounding of prior
hazardous exposures with cmployment at TMX.

Summary and Conclusions '
A historical prospective mortality study of workers at an
upstate New York tale minc demvonstrated elevated mortali-
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ties but no significant increases in the numbers of deaths
from lung cancer, from nonmalignant respiratory disease,
and from afl causes, However, workers with exposures In
other jobs prior to work at the TMX were found to have
extossive mortality from lung cancer.and from nonmalig-
nant respiratory tract disease. Exposures in jobs held prior
to TMX employment also were implicated in an indepen-
dent analysis of lung cancer Jatencies.
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Shaping Moral Neuters

Common to the various “moral education” approaches offered today Is the idea that
there is nothing right or wrong and that to teach any substantve ethical percept or ideais
to “Indoctrinate”’ students, In cne approach, students are fnvited to “clarify” their own
values; the focus is on “rationality,” “creativity,” “autonomy"’ and “process.” in anather
approach, students are asked to dwell on ethical dilemmas such as when lying can be
Justified, or on public policy questions such as the morality of racial quotas.

The problems with these 2pproaches are obvious to anyone raised in the baslc morality,
In the values approach, no ane .need fear 2 teacher's judgment if his values are wrong,
because there are no wrong values {other than, of course, the vakue of opposing “values”

education). Upon leaming that alt cholces are equally valid, a student will be educated Epi
into skepticism about movallty, fertile soil for wrong actfon. ...

Today's “moral education” fails in the mast critical way because it addresses the Phiif
intellect but not the emations, No one is taught to dislike and certainly not to hate Pitts
anything. If young Americans are shaped, they are unfortunately shaped to be moral
neutets.” The inculcation of the basic morality in the minds and hearts of young people,
as given in American education since the 17th Century, has for the most part ceased to be
in the latter part of the 20th, Ergd

. ~ From “Teaching Moratity in Public Schools” by Terry Eastiand in E.R
The Wall Street Journal, Feb, 22, 1982, New
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