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MORTALITY AMONG TALC MINERS AND MILLERS
IN NEW YORK STATE

MORRIS KLEINFELD, MD: JACQUELINE MESSITE, MD;
OLIVE KOOYMAN, MD; AND MAHFOUZ 1T ZAKIL MD

Sluce 140, the Division of Iudustrint Iveicne has carried out
a pumber of studies on tale miners and witlevs in the northern part
of New York state, The prime purpose of these studios was 10
ascertain the health hazards associajod with {he exposie to dust
in Aale wining and miling, o 1940, a chest noray survey of 221
tale winers and nmillers employed in several plants in this vegion
disclosed publmonarey fibrosis in 32 workers, 12 of whom had had uo
other ocenpational dust exposure. This survey clearhy indicated
that esposure i fhese tale wmines and mills was capable ol pro-
dueing o fibrogenie fype of punenmoconiosic? I 19534, a follaw-up
study of the 32 workers with pubmonary fibrosis disclosed that the
premmoconiosis was progressive and disabling hut that the pro-
gression was slow and the disability oceurrved primarily in the
older ame group.® .\ report on the elinieal, roenteenographie, and
pathological findings in six patients who lad an average exposure
to tale dust of 26 yvears with a range of 20 fo 33 years was reported
in 19635 The major elinical featnves were c¢hivonie productive
eough, dyspnea, diminished hreath sounds, Hmited chest expansion,
diffuse rvales. and clubbing  The chest voentgenogran  diselosed
pulmonary wnfiltration both basally and in the midiang fields. In
some instances ohseuration of the cardiae bordevs or costophrenie
sinuses. or hoth, were present. The wmost Trogquent pathologieal
change was a diffuse fihrosis comtaining macrophages with absorbed
dust pavticles. A patfern of endarvieritis with inthnal hyporplasia
was frequently noted. Distension of hronehi and brouchioles with
formation of exstie spaces was common. Rather characteristic was
the presence of elongated. ferminally elubbed bodies indistinwuish-
able from asbesios hodies as ween in ,,\!.A “losis Mhae nlanra choyed
dense fibrotic thickening. Cor pulmonale was the major complica-
tion in fomr of the six cases and was the wechanism of death in

lmm the Division of Industrinl Hygiene. Now York (Drs, Kleindeld, Mes-
Stee and Woavmand, and the State University of New York. Downsuae
Viedical Center. Byrooklvn, NY (D Zaki)

Yeprinted from the Airelives of Tuvirenmental Health, May 19670 Voluu
T4 pp 63607, Copvoight 30670 Amertean Aledieal Association



threee. A eomparative elinfeal, voentgenographic, and physiologie
study ol workers exposed 1o fibrous and grannlar tale dnst was
wade i 19601 The {wo groups were similar with veward to wge,
sex, degrece of exposure, and smoking habite, There were no o
nificant differences in the clinieal and roenigenographic findings
between the two groups. However, the number of abnormal values
for cach parameter of pulmonary funetion measuved (VO VU,
MBCORVOTLCO, RY TLC and D1 was appreciably wreater in
those exposed 1o fibrous than 1o fhe sranunlpe vaviety of tale. In
1065, prdmonary funetion tests wore perfornied on 3 workers en
egaged in the milling of the fibrous variety of tale The mean
duration and weighted avevage of exposure was 19 years and 623
million particles per cubie foot, vespectively, A appreciable nw
ber of the workers had abuormal pulmonary funetion measure
ments, This was partienfarly evident in the vital capacity, folal
Ting capacity, and diffusing capacity There were 16 who showed
prlmonary mfiltration on their chest roentgenograms as compared
fo 27 without such evidence Those with positive radiolopie findines
had a proportionately wreater mumber o rvespivatory symptonis
and sions and abnormal pulmonary Dinction values as compared
1o those without o ecenerval, the correlation between the decree of
pulmonary fanetion impairment and the clinieal and roentgeno-
oraphic findings was poor,

The purpose of the present follow-up study was twofold: 10 1o
obtain an estimate of the ineidence of disease munone fthis selea
eroup of tale workers, aud (27 10 comparve the observed mortalify
expericnee frow speetfic discases with the expected mortality among
a similar basie population.

Materials and VMethods

Al tale mmers and odllers employed 1y 1910 who had 15 or
mare vears of exposare 1o tale dust as well as those who achieved
A minimmue of 13 vears of sueh exposure between 1900 and 196,
woerp ineluded in this tody, The ovoup fotalled 220 workers, and
i is believed that the overall number of 220 constituted the totgl
work foree in the category under stndy

Sourec of Daln-—The data were obtained from a number of
sources. Plant records were examined and the work history ol each
ndividual was detailed 1o include changes of job and specifie yvears
of emiploymeni. Death certificates were studied in ol instances
Chonavailable The vecords of the physicions artendimg the work-



1 privately were veviewed  Substantial medicad imlormatwon on
the majority of the warkers was available m the Diviston’s files
and was used as an additional sourvee of data Hospaital records
meluding  aatopsy reports and histologieal speenuens were ex-
amined wherever available, Mtopsy records were obfamed in 59
ol the 91 deaths

Statisticol Analpais.— The 1oral mumber of deaths was distribnted
in the following eategories: mahenancics, cardiae, prenmoconiosis
ar comphivations or hoth, aceidents or steides, and all other eanses
The proportions of mortality Trom caneer of the Tune and plenra
and of Ahe gastrointestinal tract and peritonenn out of the fofal
mortalitye, were compared with the expected movtabities dae 1o the
above ennses 0 the various aee 2ronps, The expeeted wortality
represents the proportion of deaths amone white vien in the ndded
Siates, due to the speeifie eauses i the vear 1957, This partienlar
vear was chosen as standard boeanse 10« the median year ol denth
amony the 91 dearhs, Differences between observed and expected
frequeneies were 1ested Yor sienificance using th normal corve with
large numbers and the Fisher’s exacr prohabilits gest for wnall
frequencics.

Findings

Total Deatlis- There were D1 deathin n the gronp of 220 fate
workers, The causes of death o the vorions catecories are shown
in Table 1A breakdown of the deaths accordine to age pyroup
showed that two waorkers under 0 dicd. 3% workers who were he-
tween 40 and S vears dhied, 47 Detween 60 and 79y carss and Jour
died who were 80 vears and over (Talide 25, The average age af
death of the 91 Tade workers was 604 vears with a vange of 35 {o
N G IR

Healiguaneios- OF the 91 deaths the observed and expected nom-
her ol ddeaths due to cancers of the Tunge, plearn, gastrointestinal
fract, wnd perdoncwm are shown in Table 2 OFf the ten malig-

Teun U | oot '
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and one was a fihrosarcoma of 1he pleura, OF the seven malignan-

‘‘‘‘‘‘‘ M R
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cies of the gastrotntestinal tract and pevitonenm, (wo were caneers
of the stomach. and one each of carcinoma of the volon, reciumn,
and paucreas. There was one primary hepatoma ol the Hver, and
the renaining case was a peritoneal ywesothelioma, The malienan-
ctes invelviviz other sitos idluded one case ot retroperitonegl retie

aln cell = com and one of chvenie omphatn Tonko ng



b

Table 3.~Comparative Dust Counis in Tale Mines end Mills, Northern New York*

Before 1945 1946-1965

Work Type Loew  Medivm  High Average Low Medium High Aveiage
83 413 2800 818 0 3 10 5
2 30 475 120 3 5 9 5
Scraping No Dust Counts Mada 5 8 13 ?

(up to 1948) (1949-1965)

22 4 690 180 3 13 360 42
ng 3 a s 6 8 37 s 37
B a2 s o 92 5 20 50 25
Owu__qu_m.rﬁ/uzl T . - o ) - ,
wparators 58 70 728 278 &5 27 46 27
_~c,<m_.m~m_.w ) No Dust Counts Made mb rv\m 3N - wm
hagging 26 129 20 151 & 23 v 27
T' —N}h:ﬂ_ QZQ‘ h T ‘ ) o . o

truck load

115 1196 2480 19227 Discontinued

21 23 440 125 Discontinued

No Dust Counts Made 18 63 169 73

Blow Room

Open chutes

* Concentiation in millions of particles per cubic feot of air.

Comment

Maliguaiercs The datn on e iwoma of the hune aud pleura

shows an overall mortality from caveinoma of the June and plenrs

to be approximately Tonr fimes that expeefed. However, the siu-
0 to T4
e eroup. This is 4t varvi-

nificant merease appears to ocenr in the aoe group of

vears vathier than in the 10 to 549 svear ¢

ance to what we have observed mmong workers exposed 1o ashestos
dust where the observed values an the 10 to 59 as well ay 60 1o 79

Hicantly different from the expeetod

NOOU Qe @roups were sien
| roup consisted of 102 ashestos

vadues (Table 4. The ashestos

Y or more veors of oxposure i 1943 o

msulators wl
achicved 15 yvears between the periad of 1945 1o 1965, The overall
mortality was 46 or 30300 The reason lor the earvlier oceurrence

of an increased ineidenec of Tung or plewral cancers in the ashestos
workers compared to the tale workers may be pavtly due 1o the
orcater carcinogenicity of asbestos dust or fo an incereased level of
oxpostre fo ashestos dust or hoth, as compared 1o conmereial tale
i amistare of sihieates and carbonates with a wmall amounnt

Table 4.—Deaths and Expected Modality From Cancer of the Lung und Plevre and

Gustrointesiinal Tract and Perifoneum Related to Age in Asbestos Workers

ty

ional Mortali

Proport

Decths From

Malignar

£
>
o
©
[+]

Theoretical

Ohserved

cal

Theoret

Obscrved

Peritoneum

Pleura

otal
Ecaths

Age
Grous

56+

238

26.1

31

39

152

261

12

46

Total

zlues

Difference betweer obse-ved ana thacretica

group

m

‘
nu.moer

because of small

w0t performed

is

Statishical analys
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of free silica. by the absenee of adeguate smoekine data one cannot
assess The role played by smoking in the eausation of the puhnonary
carcinomas in both series. o three of the fen tale workers where
a smoking history was oblainable. two smoked at least one pack
daily for over 20 vears and one smohed ten cigars datly Tor 55
NCATs.

With veeard to careinoma of the gastrointestinal {ract and peri-
fonewm among the tale workers. we did jpot flud any stgnificaad
difference befsween the observed and expeeted vahies in the overall
and specific age proups studied. However, i the ashestos ¢roup
(Table 1) a stentlicant difference between the observed and ex-
poeted values was fonnd in the overatl eategories. Our findings
in the ashestos workers ave siwilar to what has heen reported by
Seltkoff, Chiee, and Hanowond 1 a efeav-cut etiological velation.
ship is sobsequiently established helhween exposinve fo ashestos and
carcinoma of the eastrointestinal tract, then one may attriboute the
differences i ncidenee between the ashestos and fale groups fo the
reasons wiven for careinoma of the Tung and plewra,

Dealhs D 1o Pucwmoconiosis on Complieations or Boifr. - re.
vioits stuchies have reported that cor pulmonale i« 4 major con-
plivation of tale pneumoconiosis and 19 a0 magor canse of death
among fale workers® The findines in this stwdy are consistent
with the previons reports,

Peptie Ulecr-—Nmong the death cronp of 91 cases, there were
fen subjects who had a duoodenal nleer, and in one of the ten the
weer was the ecanse of death, Inothe 120 workers who are still
alive, 19 had a dingnosis of dunodenal uleer, Thiv s a fotal of 24,
or 13240 Necording to the health staisties of the 0N Depard -
ment of Tealth, Edoeation, and Welfare, the prevalenee of peptie
wleer Found Hetween 1957 1o 1959 for males of all nges 18 214 per
thousand population, of 2,197 Despite 1he fact thai the figuves
obtained throngh the National Health Suvvey vyepresent point

sy wean D e U S e
IRy I R

e b piad el foo e o <tind e
i appears that the ineidence of peptic nleers among tale workers
is higher than among the general pomdation A <ignificant in-
crease in ineidence of peptic nleer varying between 209 1o 257
has been fonud in patients with clonie obstructive pulimonary
disease ¥ Sinee the {ale workers have pringnly a vestvictive rather
than an obstruetive fnne disorder. one muay speenbate that hoth

Iy pes niay e associated wilh an inereased Tnondonee of peptie uleer
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Corrclalionn of Corcivoma of Lung Wille dgeo Dwvation v F
posire or Pucionocoitiosis oe Both, Relating earemoma of the fung
with duration of exposure. it mieht be relevant that all the indi
viduals with caveinoms of the Tung or plenra had their initial ex
postive prior {o the institntion of wet dvilling, The average duvation
ol exposure prior to the introduction of wet dritling was 14,6 years
Athoneh this was a period of heavy eaposure (Table 3) fhere i
no evidenee {o indicate that there was a direet eelationship beiween
the diration of exposure prior to the onset of wet drilling ans
the oveurrenve of pulmonary eaveinona The mean ave of the
aroup of 1en workers who develeped carcinomma of the Inng o
pletea was 63,6 vears with a ranoe ol 45 1o 70 yvewrs, This g
slightly above 1the menn noe of 6001 yvears with a ranee of 38
S oyears for the overall vvoup of 91 death eases  Sinee rhe Tl
expectancy of white men born v the Dhoted States i 192018 2iven
as o b A vears and sinee these workers were horn e 1920 or cavlier
there does not seem 1o be oo reduetion i the Jife span (rom
expostre.” With regard to caretnoma of the fune and poemeeonio
sisc oy data indicated that eieht of 1the 1en persons with careinon
of the Tung had clearent evidence of an assoelated pnenmoconiosis
No confirmatory evidenee was obrained I Ale remainine fywo, o
ol whonm had o fibrosaveoma of 1the plenrva and the othier a hilaters
massive plearal effusion,

Summary and Conehisions

Maortality data on S1 fale minees and mitters i New York stat
who had 1 arwore years of exposure to tale dust by 1940 or ha
achicved 15 years hefween TOH0 and 7960 were reviewed.  Thy
averawe age ot death was GO 4 vears with a ranee of 35 10 84 vears

Prapertional mortaliry from earciponma of the Tune and pleuw
among tale workers was Yo thnes that of the contre]l population
However, the sienificant inerease i incidence appeaved in the 6
1o 70 vear age groap rather than m the 40 10 59 vear evoup. Thi
was at varianee with onr findings in asbestos workers who had ¢
Srntlay Anenrioa of exncos caveeion s sl neriad where 1
terease o observed meidence was present in both age categories
The carlicr occurrence in the ashestos workers was attributed 1
the creater eareinogenicity and possibly (o exposure {o ashesto
Just of eveater concentration as compared 1o commereial 1al
Careinomna of the eastroinfestinal tract and peritoneum showe
no sienicant diffvrenee i the tale and contial populations 1aw

v in the odhestos wonhers casirointestingl and peritoncal malie
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taneics wore elevated signticantly, Death due to poeminoconiosts
or its complieations, or both. was recorded 28 mdividuads, 19
ol whoew died from cor pulmonale The cause of death in the re-
maining nine was thberveulosis (01 or bronchopneumonia 4, The
lapsed thme From fivst tale expostre 10 death Front pneumocotiosis
or complications, or both, averaged 259 yvears, with 4 range from
15 o 29 vears. Exelnding cor pubionate, there were 25 cardine
deaths, 9 of which were due 10 coronary artery discase, three io
hapertensive heart disease, and three 1o rheumatio heart disease
OF the 91 death cases, data on environnental exposire were avail
able in 800 The mean duration of exposuve for this group was 247
sears wWith a ranee of 1H 10 47 years,

Previons studies have indicated that cor pufmonale was a major
cause of death amone tale miners and millers, This was also tornd
i the prosent ~tudy, Howevers what has pot Been provionsty
Brovgdd ond s the hrerease in ohwerved mcidence of careinona of
the timg anong these workers ae demonstrated i this atudy.
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MORTALITY EXPERIENCE IN A GROUP OF
ASBESTOS WORKERS

MORRIS NEEINEFELD, MD: JANCQUELINTG MESSITE, MD:
AND OLIVE KOOYMAN, MD

The ferm rashestos™ is used 1o identify o evoup of fibrous sili
vates. Prolonecd wnhalation of significant amounts ol asbestos dus
aver qn extended period of time can produce ineortain individual
a respivatory  disorder hnown as asbestosis,  TEois charvacterize
primarily by congh, dyspnea, basal ervepitations, and reticulonodu
iy shadowinge of chest voentaenoeraws, (Tabbing and ¢y anos:
e suadly seen in the nore advanceed stage of this disorder
Chronde bronelitis and ctophasema are associnted with this disease
the emphysema betng more of a Toeadized than o diffuse obstructiv
Tape. Cor palmonale v e wajor conphieation and usual caus
ol death frone this disease, This s pantieularely trae in those witl
exeessive dust eaposure Theve bs an nereased incidenee of lune
careinoma and wesothelionia of plaira and pervitoncinn associate
with anstainod asbestos exposiive  The most consistent pathologiea
finding is o dense fibrosis containing macrophaces with absorbe
(st particles which in vuony aveas obliterates the pulwonary areln
teetnre. .\ pattern of endarteritis with intinal I perplasia con
sistent with pulmonary hyperiension  and  bropehioleetasia aw
associated nagor findinges, Rather steiking is the presenee of elan
vated, terminally elnbbed hodies, hoth segmented and wnsegmented
- the respiratory brenchioles o nabedded o the fihrous tissue
ar hotln - The pleara often showw dense fibrotic thickening, am
not infrequently there are caleified pleural plagues over the plewra
swwrfaces  The elinteal and pathological featmres are indieative o
a pronownced dyvsfunction of the respivatory mechauwism, This ha,
heen confitied by studies of priboopary tanetion whiel have shows
a disturbanee o both ventilatory finetion and diffusion capacity
The main phasiologie alteration ix w reduced diffusion capacity.’

The purpose of ihe present study was to obtain mortality datl;
i ornnny of pehostos svoapliore andd da covonare the elhoereed anor
tality experience from speeific diseases with the expected mortality
among a similar basic popudation,

From the Division o Industrial Uygicene, New Yok (e Kleinfeld, Mes
St and Roovman).

Reprinted hvom the Avclives of Envivonmental fealtln Angust 19467, Volum,
3 oppe 1771800 Copyvight 1067, Amenean Medical Association
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Material and Methods

The study group couststed ol 192 ashestos workers who had 19
or more years of ashestoy exposure by 1945 or had achieved 15
vears of expostire to asbestos dust between TS and 1965

Sowree af Dala~=Persoual data werve obtained from union vee-
ords. and the oceupational history obtained for cach man included
operations performed and dafes and places of employment, oy
those who had died, vecords of the health and welfare fund pro-
vided date and plaee of death. Copies of death certificates were
examined i all instanees when available, The vecords of the physi-
cians attending the workers privately were veviewed.  Tlospital
records and histologieal specimens were examined whenever oyl
able, Anropsy records were obtained in 17 ol the 46 deaths,

Stalistical Al ysis —Total number of deaths were distribnted
in the following eafegories: malionancies, cardiac, pretmoconiosis
or complicatious or hoth, acerdents, and adl other eanses The ob-
served wortality from cancer of the tome and pleara and of the
gastroimtestinal 1raet and peritonewn seere compared with the
expected mortalities due to the above eanses in the various awe
eroups. The expeeted mwortality represents the proportion of deaths
among UN white males due to the specifie canses in the year 194&
This particvlar year was chosen as standard Decanse it s the me
dian vear of death among the 46 deaths, The differenees herwoeen
the observed and the eapected Iregnencies were detatled for sie
nificanee, using the normal enrve for laree numbers and the IPigh-
or’s exael probabitity test Tor small froguencies

Table 1.—Causes of Death in 46 Asbestos Workers From 1945 to 1965

Cause of Death Ne. kN
Malignancies 23 50
Lung and pleura 12 26.1
Gastrointestinal and perifoneum 7 15.2
Al other malignancics 4 g
Cardiac deaths (other than cor pulmonalc) 13 28.3
Asbestosis and complications 2 43
Accidante 2 sz
Al other causes <] 13.1
Total 46 100

Findings

Tolad Deaths - —Phove were 4G deaths i the eroup of 152 ashestos

insulators The causes of death In the varions catewories ave shown
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in Table 1. A digtribution ol the deaths according to age group
showed that theve was Uless than 40 vears, 21 bhetween 40 and 59
vears, 23 hetween 60 and 79 vears, and 1 over 80 years Table 27,
The averawe age of death of the 46 asbestos workers was 60,3 vears

with o range of 333 1o 810 The average age for the ovevall group
of 132 asbestos workers was 337 vears with a range of 33 {o 81,

Malignaneies~ Of the 46 deaths, the obsorved and expeeted num-
ber of deaths due fo caneer of the Inng and plevea, gastrointestinal
tract and peritoncuns are shown in Table 20 Of the 12 malignaneics
of the e and plenra, tea were earveinomas of the hinge, and two
were pleural twmors, one a mesothelioma and the other g fibro-
sarcoma  OF the seven mulienanvies of the gastromtestinal tract
and ])(‘I'H(»JL(‘IHH. fwo were eaneers of the stomach s one, a L\lnph(y.
satteomn of the small tntestine: one, o cancer of the colon; and
three were perttoneal fumors, 1wo of which wore mesotheliomas
and one o mesentrie wwreonu, The malignaueios involving other
sites inehuded one ease o chronie Ivmphatie Teuhemia, word one
retropevitoneal retienlun coll saveoma and one anetastatic car-
cinomia, privwary site uuknown,

Covdive Deaths - 01 the 13 cavdiac deaths exelnding eor pul-
mounale, eight hud covonary artory disesse, three had hy periensive
Treart disease. one vhewmatic heart disease ad one syphilitie heart
digease,

Ashestosis or Complicativus v Botl —OF the 46 deaths, two had
ashestosts complicated by cor pulimonale,

Al Oiher Canses-—O1 the six In thix category, there was one
each of the following. cerebrovaseular aeeident, palmonary 1ubey
enlosis, actte peritonifis. chronie arthritis, gangrenous appendicitis
with peritonitis, aud Laecnues cirrhosis,

Ewroonmentol Esposiorr - "Phe mean duvation of exposurve fog
the 152 asbestos workers was 26 vears with a range of 15 1o 3
AGEERS awhile that Por 4T 46 doad b pocne woae 2T R et R NN
of 15 to 47 years. Although fiberelass was Introdueed jnio il
industry during the past ten years, it is faivly certain that all ol
these asbestos insulators had a minimum of five vears’ expostic
to ashestos dust Even though fibeveluss eventually became the
primavy component of the msulating material, some asbestos was
nevertheless tneorporated



Table 2.-—-Deaths and Proportional Mortality From Cancer of the Lung and Pleura and

Gastroinfestinal Tract and Peritoneum Related to Age in Asbestos Workers

Deaths From
Malignant Causes

Proportional Mortality

G I and Peritoneum

Lung and Pleura

:
<

Lung ond G or

Te

Age
Group

Expected

Pleura

40

7o

233

40-59

38,

26.1

60-79

80

H

3.9

152

263

12

PES

Total

© G| indicates gastrointestinal tract

oo01)

<

ficant (P -

sigat

stefistically

is

ween sbserved and expected valves

1
oe

. Difference

Comments

Maligioanelcs- =The dida on earveinonma of the Tung and plenr:
show an overatl wortality from caveimoma of the hung and pleur:
1o be approximately nine times that expeeted, Selikoff” ot al® who
studied a similar group of ashestos insulators, found that the
death rate from cancer ol 1he Tune and pleura was approximately
seven thnes as hgh among the ashestos group as i the US white

nutle population. As shown 1 Table 20 the fnerease is significant
hoth in the 40 1o 39 amd 60- 10 T9-vear age @roups, This 1s

virtanee with what was observed mong fale workers exposed 10

mined sihieate dusts where the significant inevease in caneer of the

Tung aid plevra oceurved in the 60 1o 79 vear age wroup rather

than in the 100 to S-yenr age group.t The tale group eonsisted of
220 fale witlers or miners o both who had I o wore vears of

exposure in THO or achieved 15 yeues hetween the peyiod of 1910

196 The overall mortality o the tale workers was 41,4,

The reason for an incrcased invidence of Tune or pleurval cancers
in the younger dage group anwong the ashestos workers as compared
to the tale workers may be partly due to the vrenter caremogenicity
or fonger duration of exposure 1o ashestos or both, The ashestos
workers with ITnng ov pleniral cancers were exposed on the avergoe
Yoy 282 vears, while the tale workers had an average exposure of

S

233 vears. In addition, it is possible that other components such

as the metallic cations present v the ashesios dust may also e
corint Tor the differenec in wcidencee of Tung o pleviral cancers
hetween the two groups, I view of the meaecer history available

on sntokdng, one cannof axsess the vole plaxed by this factor in the

pulinonary careinomas anony either the fale or -

cansation of
hegtos workers To four of the 12 ashestos workers where a smoking
history was obtainable, one smoked two pachs per day for 20 vears;
one, one pack a4 day for 21 yeavs: onel hall a pack a day for over

200 venrs; andd one stwoked only two cigias per dax for 18 years,

With regard to
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arcinoma of the gasivointesting tract and
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¢ found between the observed and expected frequencies in the
overall specific age groups studied. The present findings among
the asbestos workers ave similar fo those reported by Selikoff o1 4 ¢
No signtficant differences was found between the obscerved and
expeeted trequencies in the overall and specific age 2roups among

the tale workers, B a elear-cut efiological relationship is sulee-

quenily  established between exposire 10 ashestos dust and e -



cinoma ol the gastromtestinal Cract, then one may atisbute 1he
differcuce i ineidence between the asbestos and tale groups to the

Feasons given for carcinoma of the ung and plenya

Dealhs Due {o Asbexlosic and Complicalions —Previous studies
have reported that cor pulmonale is a major complication of as-
bestosis and a major cause of death among asbestos workers ™ The
findings in this study, however, are not consistent with the previous
reports, and this may be explained by a lower concentration of
ashestos dust exposinre over a prolonged period of time, The mean
duration of exposure of those who developed Tung or plenral cancer
wias 28.2 vears with a range of 1Y to 40 vears This s consistent
with the observation of Gilson® who recently pointed ound that a
reduetion in asbestox dust exposiire is fess likely to produee ehronie
Tang disease, but the eisk of neoplasia inereases with sustained
exposire to relatively Jower concenirations

It 26 of the deaths where roenteenographic ditta were available

1 <howed changes consistent with asbestosis, Inoondy two of the
20 death wax related 1o the ashestosis, eor pnlmonale being the
[n'inml'y cause i both, Of the 12 that died of mahgnaney of the
lung or pleurn, five had asbestosis, and theee did not, and no in-
formation was available on the rewaining fouv,

('/)1'1'(/f(7‘iuu of Carernonie of Lung or Plowea Woth Lge, Dora
Liow of Erposure, o Asbestosis. The mean age of the eroup of
12 workers who developed caveinoma of the lung or pleura was
o6 yvears with a range of 33 to 71 years, This s slivhtly below
the mean age of 60.3 veurs with o ravge of 33 to 81 years for the
overadl eroup of 46 death cases, The mean duration of exposure
of those that had rcancer of the Tung and plenra wus 282 years
with a vange of 13 to 40 years, The average years frow onset of
exposure to death in this group was 295 vears with a vange of
10 to 40 vears. The wmean duration of esposire for the overall
aronp of 46 deaths was 318 yvears with a vange of 15 to 47 yvears
[he differences in mean age and mean duration ol exposure for
the 46 deaths cases and the ervoup that developed cancer of the
Tung or pleura ave not statistically significant. With regard to
caremmoma of the Tung and asbestosis, the data indicated that five
of the 12 individuals with carciunoma of the lung had asbestosis,
three did not, and in four no information was available, The small
namber of cases plus the absence of information in four eases pre-
cludes the making ot any correlation.



Summary and Condlusions

Mortabhity data or 36 asbhestos insulators in New York state whe
has 105 or more sears of exposture 1o asbestog dast by 1945 or ha
achioved 1h vears ol exposure between 1945 and 1965 were o
viewed  The average awe at death was 603 years with a range o
A3 4o 81 vears, There were 12 deaths due 1o malienancies of iy
or plewra. The differences in the mean age and wean duration o
exposure for the 46 deaths and the gronp that developed canecer
o Tung or plevra were not statistieally sionificant

Proportional mortality from careinoma of the lung and pleur
among asbestos workers studied was nine times thar expected
US white mnles. The observed wortality was significantly highe
in the 40- 10 59- as well as in the 60 to 79 vear age wroups. T
was af varianee with authors” previons findings among tale worker
who had a stmilar duration of exposire covering a stmilar perio
but where the observed ducidence increased significantiy only
the 60- 1o 790 ear age category. The occrrrence of malignaney o
fung and plevira in the sounger age group of ashestos waorkeres nur,
bhe attribwted to the greater careinogenicity of ashestos or th
longer duration ol exposure to ashestos dust or hoth as compares
{o 1ale dust exposuee. The mean duvation of exposure of the as
bestos workers with lunge o1 plewral cancers was five years longe
in duration than that found v the tale gronp with similar malie
naneies.  In addition, other components i the asbestos dust oy
posure sueh as the presence of metallic cations muy ulso be
factor to aceount for the difference in incidence between the tw
croups, Curcinoma of the gastrointestinal traet and peritoneun
of whieh there were seven ecases. showed g significantly ereatfe
ineidence in the obgerved as compared to the expected in UN whit
males. Death due to cor pulmonale was observed in only two i
dividuads, The Tow incidence of cor pulmonale as a cause of deat
as compared 1o the high incidence of pulwmonary and gastron
testinal carcinona may be asceribed to a lower level of asbestos duas
oxpostre ocerrring over a longer period ol fime,

AL ML Zald, MDL Department of Emyvnonmental Vedicine., State Uniyersit
of New York Downstate Medieal Center, New Yoik, assizted in the statistic:
arolvsis of dadtn
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A NOTE ON “LET-GO™ CURL
SAMUBL MOSKOWITZ, PILD. P

[n an article entilled  Safety in the Use of Hand 1
stafic Spray Coating BEquipment,” which was writtey
antlior and published in the June, 1966 issue of this joir.
stafement was made thal the so-called “let-go ™ level for a
pound adult 3s a cnerent of 60 milliamperes of 60 cyele AC,
was also stated that Thiv will eanse discoordination of heart qe-
fion in approsimately the most sensitive 172 of 170 of adults qub-
Jeeted 1o such current throuel the boda, ™

Two readers of the wrtiele have objeeted 1o calline o flow of as
wneh as G0 mA of 60 cyele XC a Flet-oo’ current sinee that much
mizht be harmful  This ohjection is well taken, Roberts (130 quot-
ine Mexander 123, stafes that 2 With continued contaet and How
of w60 exele allernating cuvrent, currenms over 23 mA micht be
harmful, whepreas vurrents of 7090 mA conld prove faral”” Dalziel
(37 has pointed ont that 30 millimuperes of 60 exele M s a “'rea-
sonable safe euvrent™” for a darvation way induee a freezing haz
ard.” e alse has pointed ont that = Currents of the let-wo level
it they flow Jor an appreciable fime. ave more than sufficient to
produce deep hurng, and hoth types celecivie and thermal) way
be produced simulancousls.”’

It s hoped that this note will he used in connection with {1l
article on electrostatie paint <praying
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