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75 year« with the discovery of the relation between. the occurrence of
skis cancer and an occupational exposure to coal tar {%. 1). The data
given in the following tables (1 and la) briefly summarize the salient
additions to the information on occupational cancer hazards made
since that time- They list the various chemical and physical agents
so far recognized or strongly suspected as causes of cancer in mm.
They show, moreover, the different organs and tissues representing
the target organa of these agents and the number of occupational
cancer cases placed m record or known to have been recognised as
caused by them.

T asi> 1.—Oceiipaiional Cancers Recorded in the United Stdies and Foreign Cmntrm

up to 08%
ApM Sites nté*sxeér »tVﬁ é@% ntop Teté
Amnio R 71 25 32
Coal t&. pitch.... *,.....cccoeeniiinnnn, ....do....... 110 1 3,158 %280
Petroleum__ ........... _ ...1lo... 70 ! 29 99
Shale oils. __ ¢........... 7 . 5.000 1, 987
iJgivité éar a«d para||n> ........................ do....... 14 14
Creosote oil ... ... ... le....... i 40 41
Anthr&ceiie u. e do 20 28
Scot-carbon b Iack ...... - do........ i 198 191
Aromatic amfates. . .. ... » i Bladder.... WO-408 1,200 1, 800
'T> ?) ?)
Eoentgeii- und radi«m-r&diatk® 1l eafeeada. . 13 29
Wy ¥ 650 m
Arsenic__ L. buog. . \% 10 23
Asbestos.......cooe —ch— 83 SS
Chromates ... >> 85 148
{ ,do........ 0 84 84
. i NS T L

Nickel................o oo, e , iV, 0 = 51

i Nssal sums. ¥
Coal tar, pitch................. L&ogv. . 6 58 53
Petroleum___ ... 0 de....... 7 S3 40
Bengal Li'u&emia,... If 8i 42
AVEA ... jlLang.....,,.,, 1 0 1
Isopropyl ... lLarynx___ 4 0 4
iNasal sinos. 6 e 8
Radio&etiye chemicals.... ...... *Baves 9 0 9
INasal sinus. 3 0 3
I- Total ...... o 750 7, mo 8,'108

1 Apprésinst».
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from the electrodes «»misting of a mixture of coal tar, pitch, and
petroleum coke exists. Reliable information, however, is on hand
that these workers stiffer from cancers of the skin and, possibly, also
the respiratory tract. The extent; of this exposure hazard may he
estimated by the fact that approximately two-thirds of a pound of
electrode carbon is consumed for each pound of metallic aluminum,
produced, of which 801,000 short- tons were consumed in the United
States in 1945.

It m equally significant that agents which have been reported to
have caused occupational cancers among workers of an industry of
cue country, do not seem to have the same effect upon rite workers of
an identical industry of another country, if the available data would
he accepted at their face value.  Since carcinogens behave in their
fundamental disease-producing properties like pathogenic micro-
organisms, there is no sound reason to assume that carcinogens make
any distinctions in their activity or effectiveness for any national
reasons. In fact, it can be shown that such scientifically incom-
prehensible discrepancies are mainly due to local differences of report*
ing of occupational cancer cases.

The existence of an excessive liability of gas house retort and coke
oven workers to cancer of the lung has been reported from Japan,
Canada, and England, hut not from any other country despite the
fact that the exposure conditions for workers employed in such opera«
tions are identical. The occurrence of an appreciable number of
arsenic cancers of the skin among German users of arsenical in-
sectlcides was placed on record during recent years. If lull credence
would be given to reports on arsenic cancers observed in the United
States, one would he led to believe that arsemrals in our part of the
world are carcinogenic for almost exclusively medicinal reasons.
Again, it is hard to assume that arsenical» would make such dis-
tinctions, A similar situation seems to exist concerning the car-
cinogenicity of lubricating oils obtained from petroleum in different
parts of the world. Although there were placed on record by English
investigators during recent years, several hundred eases of skin can-
cers due to occupational contact with lubricating oils, practically
nothing is officially known as to the existence of such industrial
diseases from the countries on this side of the Atlantic. One seems
to he content with attributing here the English observations to the
carcinogenic action of shale oils, the large-scale industrial use of which
was discontinued discing the 1928’s, and therefore cannot account for
the more recent English cancer oases observed among spinners,
mechanics, engineers and other workers having had exclusive con-
tact with lubricating and cooling oils of petroleum derivation.
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It is worth noting m this copn.eetio.rs that during the last 20 years,
there has been an almost complete lack of published additions to the
list of occupational coal tar, pitch and creosote oil cancers of the skin
from the United States, although such cancers have been observed
and are recorded as such in industrial records, and despite the fact
that the annual reports of the Chief Inspector of Factories of England
and. Wales have regularly listed notifications of such lesions to the
extent of from IDO to 250 cases per year.

One may also reflect on the fact that the last published figures on
occupational cancers in American dve workers appeared in 1938 and
listed less than 100 cases, all occurring among employees of one com-
pany. During the intervening 13 years, the total number of such
cases has risen several fold and no official data have become available
from any of tire other companies producing and handling carcinogenic
aromatic amines used in the production of dyes and rubber anti-
oxidants. In contrast, recent reports by English investigators sup-
ported by the English chemical industries have supplied adequate
figures on the number, incidence rates, and attack risks of bladder
cancer among English dye and rubber workers who had been exposed
to the same carcinogenic aromatic amines with which the correspond-
ing worker groups in this country have occupational contact.

Mually,some consideration must be given to the fact that the general
population has varyingdegreos of contact with soma of the carcinogenic
«gents through their presence in industrial wastes released into the
environmental air and bodies of water, and entering subsequently
the soil and the fauna and floraliving in such a polluted environment
and used in part for nutritional purposes. In the past, claims as to
the occurrence of so-called “neighborhood” cases of cancer have
rarely been made. The well established former occurrence of arsenic
cancers among inhabitants of a German region in which the drinking
water supply was polluted with arsenic from mine slag heaps represents
the first occurrence of this type.

Following the discovery of bladder e&neer hasards among German
dye workers, it was assorted that air environmental plant centamma-
tkm with carcinogenic aromatic amines was responsible for the
production of bladder cancers among persons living in the vicinity of
this plant. While the actual existence of such conditions was denied
at that rime by other Investigators, the recent demonstration of
“neighborhood cases” of berylliosis makes such claims appear as not
unreasonable possibilities since a highly potent carcinogen, such m
beta-naphthylaminc, is involved which might have produced such
results if the waste disposal and housekeeping methods of the plant
were inadequate. It is probable that the future occurrence of cancers
of the hmg and bone among individuals who lived near beryllium-
pmd~n~hr'prosessii#pirfts might fnrmrix~cdditional evidence of
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cancer hazards related to environmental plant pollution if beryllium
and its compounds are not only carcinogenic for rats and rabbits but
also lor man. Similar conditions of industrial atmospheric pollution
exist around arsenic smelters, chromate producing plan1% carbon
black factories and oil refineries, as well as uranium ore milk.

The recent compensation claims advanced on the basis of an alleged
existence between cigarette smoking and lung cancer also point to the
possibility of a greater future importance of the compensation aspects
connected with the occurrence of cancel's from industry-related
sources, such as exposure to carcinogens contained in the exhaust
fumes from diesel and gasoline engines, or present as additives and
contaminants in foodstuffs.

It appears from these considerations that there can be no-doubt that
the actual number of occupational cancers is considerably higher than
the number of eases placed on record. It is of some interest, moreover,
that the number of eases 3'ecorded in medical journals is appreciably
higher «lvan the number of occupational cancers which during the
last 20 years have come for decision before compensation, boards be-
cause compensation claims in many such cases have been settled out of
court. With a few exceptions, such as the incidence of lung cancer
among American chromate manufacturers and among German and
Cxeehoslovaki&n radioactive ore minora, of nasal sums, larynx and
lung tumors among American isopropyl alcohol manufacturers, and
of skin cancer among English coal tar manufacturers and processera,
no reliable information is available on the incidence rate of occupational
cancers of the various types among different occupational population
groups.

B* Spechil Aspect# of Qcgupatimmt Ca&eerg

A fair and competent adjudication of compensation claims for
cancers allegedly caused by occupational agents or conditions requires
art adequate knowledge of the special aspects related to the production
and development of these tumors and of the criteria, by which they
may be distinguished from non-oecup&tionai environmental (medi-
ornai, dietary, cosmetic, habitual) as writ as !"spontaneous” cancers.

A Definition aj the Term (iOccupational Cancer'>—The term <oc-
cupational cancori’ is applied to malignant tumors originating in
individuals during the course, and/or as the result of the regular ami
usually prolonged exercise of certain occupational activities entailing
contact with some exogenous, physical, chemical or parasitic agent
acting in proper intensity. Occupational cancers thus are caused by
spedile agents or oriologicaily related to well defined occupational
conditions which form an integral part of the ordinary working
environment. They differ through those aspects from the'&cddenta!
occupational cancers which result from or follow upon some extraor-
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dinary, unforeseen, accidental injury sustained at work and being
of a nonspecific nature.

$. Types md Nature- of Occupational Oarcinogms ™OQOceupation&l
agents which are known or strongly suspected as having caused
cancers of various organs in workers who became exposed to thorn are
largely chemicals. Some of these chemicals &e well defined, others
consist, of variable mixtures of a large number of chemical cons-
pounds, a few of which possess carcinogenic properties. A second
group of occupational carcinogens is composed of agents characterised
by their ionizing or nonionizing radiation. A third group is repre-
sented by environmental agents and conditions which sometimes
have an -occupational association, and which may be related to certain
infections or several specific climatic, geologic, dietary, and nutri-
tional conditions, and which in. part have more or less indirect
relations to carcinogenesis (table 2).

Tabcb 2— Occupational Oatcinugms—TSieir Monte of Exposure and Their Target

Ci6Si&i typo Spto&i <y Rau®<? Rtogan
€aremogsas; j
Orgaaic chea;:- \ Scasici... Cutaneaes, respire- j Bie-ffi-fershieg organs
ods—»onistic, | my. f deeSems«, lyrophcsaf-
eeraa, myeioeasp
r-iceyeFe B~lveapiahylamirtt:-, beasi- Respiratory, eutocie- 5Urogences orgaes (fci&d-
tiSr.e, -t-afsmerfiRiii'aj'ifear»>-  cas, alimentera. i & aretes-, kidney}.
ral Ttwd-
as™M.
Cosi is?, pitek, s@et, espa-dt, Catfsagpsg...... Skia,
i&t eif, creosote «i; eelim»- PcspirateW-.... tuag,

cene oli te g black, iigaite
tar sad psaeifia ail.

b8 ewt «3 &gl pa Cutaacoas........ Skin.
SSewias).
SbsieeS bad paraffin ail..._ ... O0uues vrvees Da
. tnrysw.
Fatolept» ine; aU, diesel ad, OuiaivNRis.»..1... Skirt.
lubriiaiiag oil arid areas», RsS»j»n;torx........ laiog.

euUiRs: ail, «arts.«; Black,
| asphalt, tar, colse» eresia

j  paraffin oil.
Alliiteivle........ J rsojtfopj-j «il»v... Ltow - Vasai UBIiS. Isryat, Seag.
iaafgadic ahead-1 Afsosle»._ ... ____ dabtoto feptow.y Siria.
sels. | n«totocy»v........ peas.
; Nickel.. SV o o JVRRRI . Nasal «sVity, sisesUrlsies»
Sun«,
; Chrondano..___...___ »,»00....» tong.
i ASDESEOS.....cvviiiiiici e da...... »a. ®
Ftrsls&l e&ebtasms: \ X-«sdUiio»................ __ Caieeeeas Skirt,
iVMissesla C*a«eetive tissue, feesa,
, i R . itlood-iVfvciag otgsns.
HdicedtWIP3isUoetopS>e, i tiviarmm. ......i Skin.
beta, stati esaffim-sadUti«!}. | Titokatewfim Ceanectlye tissue, Pimi?
ffiresins organs.
Nasa! siaos

s UtrsiUe..........
frmtvwmeHimosr! SsBstoneavSifefiieefsss UG, . WSOV
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In addition to these established occupational carcinogens there are

a number of potential human carcinogens which have been shown to

elicit careers in experimental animals and to which workers become

exposed during their regular occupational activities. Those po-

tential agents which also most he considered in the adjudication of
are listed in tables %and 4,

Tabcs &—Potential Enpitantnetti& Humsn Caresmgens

Agii Site of tataor Ty&esﬁioax- Yom*  : Types«? Skn&» ««wads

K mmmmmmmmmmm e —_—— —_ - —

XItrESYES.ppecrrerars wvee Breust......... o : Moids___J MaiSlisetafS
Natural................ mHs&h sodés.... (kus&m#?.. wd-, Tiisitt-y additive,
Synthetic,,,,,.»,,» VIONS............ RN 1 fiahait : CsiswioSagfftiteaa

! ) H_ypophy3|s ...... S Qiilace pt?... |

Carfesa Tittacfalorids.. Biver....... ........ W >, Maase ... : fnduMdal aolreat.

tlétviv' ek * f>sgrilexing agsat.

Oi-y'Skonifjf estait,
5 XtaWvIBga&Bfcg agoni,
Ef>BBWIt>.

I-'rodtiH».« cf ireop.
Grain fcffilyoai-
) 1 ExIfSotiee of ails.
C&Sgroiprss......... .. e Mairrifeetorti,
TEIUMG-A . _asistlitUa
1 Soivept Eslf88ttv6 of
tills, reUss, rubber, vaxes
fedtet aOiloids.
tfigrifitna <t iaequif, 8&*w
I-otsb, Uessjrtg itaid.
Ori<5ucik>n of artificial ailS,

] piasti«.
©BT (&aB&;q}eh'o w Otai—... _ K&t..... ..., 1; Msnsfaetore.
fophisnyl-i.Li-tri' fftsseethde
e&lomotSfaRd!. Feed e*sfaxsis&sf.
Vsnuieadd..., S tid------s..s... esfiAiaaxi.,,,....,, Ingredient of  foodsiafSs
iffaits, u-Ino, scileo, m i
10&j.
MgdieSnU
) . TannSfig agent.
Thiosren 6«S dwiva- - —«A............ Ota:__ SlL,.as! .....£&...vI\ Ojffus Suit presc-vaCiv».
tires. ) dodteirja: assist.
;p&F::"etylafea (flui-  tcHw. -»-VdO......[ Masuiseliiré
1N

(0s:: . Sweetening agent,

nietiirki» Uy«0l..,._. Blsil-fe?.. |V VY, yV..j Astifreete,

entermédi®e is  expoglVs
Toftfiufeitsr«.

SAftWilif <t Sacquer is&s,
X?06d stsitts, gSnt-, Textite,
humeér.tsst U»biwoo>.

MTitrhe)i/Iated »aphtha-  SWAt........ ... 1CGHQ&XSY,,,,, P tiPafs"..... .i Vehicle of iasoitieides.
Bergius ecai 68s aad --—--.do.... ... O«ihUiaEv,,.mi ] Masuf&etsre.
tar> Subcutaneous  <htsdlit>sSv,,,,.; B A 1 , J . Fsel.
tissu?. . I I Oubrieasts.
! HadUe giroducUos,
. . ] .. PetfOiTie«;x«i.
FHher-TrepSvh  eoal Hiver.............. , <78i8diV8a..v..., Y Msnufeefiire.

«&. tax, wares, ! rilflgliaiu VUe?.
: Jisuhogiri,
Wohdas
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Taax8 S.- mPiftenlitd -Mm~rnrnrM-Mumm CarbHu&gm*—Cantino«!

Al S«eiternir J 1 Apostes [ Types fit huios.» eontsets

Biglat gr»sa Silbui- 8%bRKi&a*e»s j Starnami.,... &8I .>/.J Tcrtdedyss.

Ifejst bio® BOB isst ~ dSSift j ?00d safi ossisstto Byea.
gsmx tCf, o
Butter ... ljiiw—-...... J Onsi.......... _ rood dj'» (orient's.
. ttet......... i Gasolin« 4y,
---------- | Fiar« osier.

Uid&isfesae, polystbyi. SaheuteBsous./ r&rsetetd, ?ta. fiber, plssiie-tedusteijsi
aas, psiyaiBld® (ay- iBSBufftctufema Lses.
le»', MkeSte tefen, Wr&gpisig snatsrS-i.
&SiSyjastdyi xaatfcac. H Medloiiwd a?exh.

I : o
Serryfites». _— Boa».......... J BtsasKAsiv. ... Matei Biidy, Xrap tabe.
\ Bat... .. ... phosphor assnufaater».
| Birastors' vessels.
Atoroto »»ergs' proauei.Scra.
Sefetdasn..,,...... bater. teysoid...; Oral............ e €., SOl pt&ur.te&ai.

dsfcriag »steer at
graffiics, padet, rubbar.

Melai sifoys.

Rubber scofllyraiw,

Bbatoe\tric «jtetetus

neeolwferf.

Fir*pteo8»g SgSfife

Mséiebmi ag«it.

cadl,y...*.W>... Sabctil&isseag ; rateaMtei adOa i alk-ys agri platbrg,
W initier O’

eeréssk, iiftlat. rabia*.
Meétehs&l ligaatl

T a»&» 4.— Carcinogenic Chemisais Eliminated «e Environmental Human

Mem  mStaosedr  DBES | Sear | iSesiéimo

Sty-rylt e 6 . ....Subsuisaeous IVb&ietal, v 2Rde—< > TiMIZHSS WA
; tiSiuD.

A-A<*tM*ssiud-ftswMiss. | So 3«u**a*da*
i (issus. | M
; Blsdder............ Mo UOp
| Xarar.... J IFAMNW]
\ Brain,
1 Thyroid,
iArmstic duet, f
I Bmtst.
; Irtdiomi,
; Kiamy.

b. .Brnhuit*n of Evidence,—For thé establishment of causal rela-
tions between au exposure to these agenta and the subsequent develop*
nsent of a cancer of an occupational genesis and therefore compensable
nature, the following prerequisites must be fulfilled:
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(a) Definite evidence must be available indicating that toe ell
bad occupational contact with any one of the various agents listed,
that this contact was either of prolonged nature extending as a rule
over periods of at least 6 months, and was of adequate intensity for
eliciting a cancerous response, according to any previous experience,
which might he available on this point. Single exposures may be
considered to be effective if the casual agent consists of external
leaking radiation or the exposure mechanism favors the production
of a carcinogenic depot in. the tissues from which a prolonged exposure
of the host organism may ensue.

(b) The route of exposure to or introduction of the carcinogenic
agent in addition to its spécifié chemical properties and metabolic
peculiarities determine the site of the organ or tissues in which a
cancer is elicited. Therefore, not any cancer, but only cancers of
specific sites are related to any particular carcinogenic agent.

(c) The type of exposure does not need to he continuous or extend
up to the time of appearance of the cancer, hut may he intermittent.
In fact, any contact with the occupational carcinogenic agent may
have ceased many months to years or, occasionally, even decades
before the cancer becomes .manifest. Effective carcinogenic exposures
may be sustained not only by the ordinary operators employed in
operations with occupational carcinogenic hazards, but also by workers
entering such operations on a transitory basis, such as supervisors,
maintenance personnel, repairmen, truckers, loaders, yardmen, and
workers employed in rooms and btdkiings near the hazardous opera-
tions, if housekeeping and exhaust disposal methods are inadequate
and environmental contaminations result.

(d) Occupational Medical Stigmata.—For the establishment of causal
relations between occupational exposures to carcinogens and sub-
sequently appearing cancers, it Is of distinct value to analyse the
medical history of the affected persons for functional or anatomic
disease manifestations characteristic of a pathogenic action of the
particular carcinogen allegedly involved. Such nonc&neerous and
often preparatory or procancerons symptoms of étiologie specificity
act as stigmata or biologie finger prints supporting not only the
actuality of a previously sustained specific exposure, hut also its
causal .relationship to the cancer present. Symptomatic manifesta-
tions possessing such a significance are, for instance, chronic radio-
dermatitis, chronic tar dermatitis, arsenic dermatosis, chronic solar
dermatitis, chronic radiation periostitis, asbestosls of the lung, arid
leukeuioid reactions after exposure to benzol and ionizing radiation.
Chemical analyses of tissues for the incriminated chemical also may
sometimes be of assistance in establishing previous contact with any

.specific.occupational carcinogens, such as arsenic, chmummy ..nickel,.
radioactive substances, and benzol.
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It k important, however, to note that both these procedures are not
applicable for all occupational cancers. Some of the carcinogens do
not produce any etioiogically characteristic symptoms, in fact, they
may not elicit any preliminary toxic or other disease phenomena
despite a persistent and prolonged carcinogenic exposure. Thus,
cappers of the bladder in dye and rubber workers may develop in the
absence of any preliminary local or general warning symptoms after
more than one or two decades of continuous, intermittent, or dis-
continued exposure to certain carcinogenic aromatic amines.

There also does not exist any parallelism between the toxic and/or
irritative properties of any chemical and its potential carcinogenic
qualities, nor, is there a relationship between the degree of toxicity of
any particular carcinogen and its relative carcinogenic potency.

(e) Extensive experience with occupational -cancel«, indicates that
there usually elapses a latent period of years, if not decades, between
the onset of exposures to a carcinogenic agent and the appearance of
the resulting cancer (table 5). ft is for this reason most unlikely that
occupational cancers become manifest within the first year following
the inception of contact with &carcinogenic agent. In fact, all cancers
which snake their appearance during the first three years of occupation
in a carcinogenic environment should he subjected to severe scrutiny
for a more probable isoxioccupational origin before they may ho
considered from any occupational viewpoint.

Tabu; 5—Latent Periods of Qcmpaiiarial Cancers

Qrgen tdlagert Aerditbicst | Fared

Skin
Ansndc: Years Years
MediCinal.......cc. v o e 18 3-40
Occupational---- -- . 25 4-46
Tar...... e = e . 20-24 1-50
Creosote oil... _ 25 15-40
Mineral oil__ e e e ——— 50-54 4-75
Crude paraiSn oh 15-18 3-35
Solar radiation 20-80 15-40
X-radiation.... e 7 1-12
Lung
Asbestos... _ 18 15-21
Chromates _ 15 5-4%
Shekel carbonyl.... ..o 22 6-30
Tar fumes_ ... 15 9-23,
los&ing radiation__-.....-- - 25-35 7-50
Bladder
Aromatic amines.. ] 11-15 2-40
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(J) A sawssla! production of cancers in experimental animals fey
die adminisiratlen el any particular chemical or/occupational agent
supplies weighty support to a claim that such a.factor rnav have an
identical effect upon man, especially if the route of exposures the
physioehsuHoal status of the agent during contact, arid the cancer
mproduced in experimental animals are identical with the corresponding
aspects in human experience. However, because of the pronounced
species specificity of axogenous eatcmogenlc agents, even positive
experimental evidence provides merely strongly suggestive but not
entirely conclusive evidence as to the existence of carcinogenic proper-
ties of such agents for man. Only human, experience gives a definite
and lrrefutable answer in such, matters.

(?) Pathologic and histologic evidence is in general of only limited
importance in the establishment of the occupational causation of
cancers, since neither the clinical behavior nor the gross appearance
and histologic structure of cancers are etiology specific. Hoa ever,
in some occupational cancers histologically or histoehemicaHy demon-
strable manifestations are present which give conclusive or suggestive
evidence as to their particular etiology. The presence of asbestos
bodies and asbestosis in n lung affected by cancer provides practical
and scientific proof a? to the «sheet«!ic origin of snob a pulmoiiary
carcinoma. Of similar causal significance would he the demonstration
of chromite dust by histochenrical methods and by incineratinn of
sections of the lung of an individual with pulmonary carcinoma.
The hiafuclusmical demonstration nf arsenic in the shin affected by a
carcinoma represents another illustration of the value of histologic
studios in the determination of the etiology of a cancer, Likewise
the presence of extensive endaflmlio changes in a fibrosed subcuta-
neous tissue containing a carcinoma or sarcoma would arouse the sus-
picion that X-rays or radioactive energy was causally responsible for
the malignant lesion.

It appears from these considerations that a competent and. critical
evaluation of the entire evidence related to 1ho exposure of the individ-
ual the symptomatic manifestations of the preparatory period, the
length of the latent period, the site of the cancer, some histologic or
histochonuoai characteristics anti the existence of corresponding ob-
servations on cancer production in experimental animals aside from
pertinent epidemiologic data represents the scientific basis essential
for medicolegal decisions in litigations of alleged occupational cancers.
C, Compensation, Lows

Workmen’s compensation laws enacted in various countries and
states reveal a remarkable lack of uniformity as to the types- of oc-
cupational carcinogenic agents, industrial operations with carcinogenic
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hazards, and occupational eaueers cowed. As of October 1, 1854,
full coverage laws applying to all Mnds of occupational diseases in-
cluding saucers bad been passed ia 26 States of ths United States and
the District of Columbia; schedule coverage lawsnot always covering
occupational cancers, or all types, were m force in 20 States and no
occupational disease laws had been enacted at. that- time in 2 States
(Mississippi ami Wyoming).

While workmen’s compensation laws based on the principle of
schedule coverage may provide some degree of compensation against
disability and injuries resulting from occupational cancer hazards,
such legal provisions designed for the protection of workers are totally
inadequate, if not obsolete, in an era of a rapidly changing and in-
creasing occupational disease panorama. Snob static laws reflect
a legal and soeiologic state of mind which is maladjusted to the
dynamic state of modem industry.

However, even the blanket or general coverage compensation law
which is sufficiently flexible to include not only the present but also
any future occupational cancer hazards, usually has astatute of limita-
tions which is inadequate for providing fair protection, under certain
and not too unusual circumstances met- with in occupationa! cancer.
Since occupational cancers may become manifest many years after
cessation of exposure to occupational carcinogenic agents, a statutory
time clause of from 6 months to 6 years may be too short for occupa-
tional cancers which may appear after a longer period. It is advisable
for this reason to adjust all existing laws in such a way that such
eventualities are properly covered.

In the workmen s compensation laws existing in most States, certain
groups of workers or employees, such as especially farm labor and
domestic servants, are excluded from coverage by the law. Since
farming as well as housework have become arid are increasingly be-
coming occupations having extensive contact with industrial products
(pesticides, herbicides, synthetic fertilizers, antjsprouting agents,
hormonal fattening agents of livestock, lubricants and fuel of farm
machinery, residual oils for smudge pots, soil improvers, antibiotics,
detergents, waxes, polishes, dry cleaning agents), there is no sound
scientific reason for excluding members of such occupations from
coverage by the workmen's compensation laws and from adequate
protection, against cancers arising from exposure to potential and
actual occupational carcinogenic agents.
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B< fj&h&r Codes end Sfonderds

Any attempt toward achieving an adequate compensation by finan-
cial means for a cancerous condition acquired flnough contact with
occupational agents not only presents considerable economic dif-
fieldtics but is also of questionable humane merit. While such &
procedure is evidently the best that can be done after an occupational
cancer has become art accomplished fact, the wiser, snore rational,
and in the long run, more economical approach to a reasonable com
tro! of occupational cancer hazards lies obviously in their prevention
wherever this is possible.

This goal can be achieved to a large degree by the enforcement of
proper work conditions in operations in. which cancer haa&rds exist}
so that either any contact of workers with such agents is eliminated
or reduced to an ineffective level. As to the fundamental step for
accomplishing such a control of occupational dancer hazards, it would
be advisable to have all factories, workshops, laboratories and other
establishments producing, handling or using known or suspected
carcinogenic materials to register with State public health and labor
agencies. This information would provide the basis for establishing
the supervision of plants by health and labor agencies and would
create the proper machinery for familiarising managers of such opera-
tions with the potential carcinogenic properties of the substances and
devices used in their establishments and with the methods and pro-
cedures hy which they might he controlled or avoided.

The relative effectiveness of any medical, sanitary and technologic
control measures to be adopted can best be determined by ascertaining
the changes in the occupational cancer incidence among the total
population at risk occurring during some iQ to 30 years alter their
introduction- It is therefore desirable that provisions he made for
routinely recording all cancer cases occurring among worker groups
exposed to occupational carcinogens. All precancsrous and cancerous
lesions observed among members of such groups should for this reason
be made notifiable with the State health agency. All persons having
knowledge of these cancers should be held responsible for such report-
ing, The adoption of such meimirm represents an important step
from a public health viewpoint, because there is a growing urgency
to determine the environmental causes responsible for significant-
changes in the incidence rates of several cancam.

A great deal of circumstantial and direct- evidence incriminates
recent changes in the industry-related environmental factors for the
startling and progressive increase in the lung cancer frequency observed
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in all indtistriaimed countries during the past 50 years (graph 1). A
similar, whilenot as marked, rise hi mortality rates has been observed
during the last two decades for cancers of the blood forming tissues,
especially leukemias, for which the crude mortality rate increased
from 1,0 per 100,000 of the population in 1900 to 4.3 per 100,000 in
1844. This development coincides with a marked increased use of
ionizing radiation as well as with a widespread industrial and medicinal
employment, of chemicals having distinct fcematotoxic effects.
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It also may fee of significance that the age-+pecifie, total and age-
adjusted mortality rates per 100,000 population for skin cancer in
white males and white females in the United States have shown
between 1930 and 1950 a marked shift in favor of the younger age
groups (table 6). Whether such changes in the age distribution of
skin cancers for both sexes may bave resulted from the modern habit
of sun bathing nr a more intense environmental, occupational and
dietary contact of the general population with arsenicale, or with
products of the coal tar and petroleum industry, remains at present a
matter of speculation. For determining the possible causal signifi-
cance of such factors in this development, it would fee necessary to
ascertain data m occupational, dietary, environmental and habitual
contacts of the affected individuals, their complexion and race, and

Tasta 6,—Agaspedfi?! Total, and Age-adjusted Mortality Holes Per 100,000
Population jar Shin Cancer in White Males and While Females, United Stales,
1930, m s, and 1980

.
M 1 10« : vm w
Under 1S Onel 003i 003 -62
15-24. 1 A -f 209
25-34....e. . 46 31 +76
35-44- . - 751 .85 t 4 4 85
45-54 - 25 1 21 2.7 420
55-84-_  — 80 1 53 5.8 +11
05-74 23.7 1 16.0 12, ¢ -20
75-84-........... cas 1 52.3 32.6 -38
85 aed over___ 1242 ; 172.4 77.5 -55
A9 ages............. 3-:3 1 3.2 5 2,0 xaumamawm
Age adjusted 5 4.7 ; 3.6 2.3
WhitstomSss

Under 15__ 0.07 0.07 0.02 —71
15-24.- .08 .13 23 -4188
25-34- ... .28 .23 viys +213
35—44- ) .83 1 .55 1.2 + 118
45-54............ 'h5: 1,0 1.8 =430
35-64........ ; 3.8 2.0 3.8 +24
55-74........... 11.4 8.7 8.8 -22
75-34  — 44 8 26.3 la s —29
558 e 182.7 132.7 : 68.5 -48
AH ages....... . 2.1 2.0 2.0 vaancvv
Age adjusted 2.0 2.1 1o
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on the location of the caneara in the exposed or uaexpoeed parts of
the akin (site distribution),

All such data coaid readily be obtained for occupational factors if
all occupational cancers would fee made notifiable. At the same time
this measure would be instrumental in ascertaining to a much greater
degree than heretofore the scope of occupational cancer hazards and
of the c&neers resulting therefrom. The effectiveness of this pro-
cedure is striking!y illustrated by a graph (graph 2) published several.

CUTANEOUS CANCER IN RELATION TO OCCUPATION
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years ago by Henry in which Ire showed the striking w hi the namher
of cases of cutaneous carcinoma in males and females in England , W alea
and Scotland attributable to occupational exposures to coal tar, pitch,
shale oil and mineral oil after statutory notification went into effect
in 1920.

Conclusions

1. The rapid development of modern industrialism has been asso-
ciated with the appearance of many new occupational health hazards
of which those causing cancers occupy an important position.

2. The increasing rate at which occupational carcinogens have
been discovered during recent, decades suggests that only a fraction of
the actually existing industrial carcinogens is known and that here-
tofore unknown and new occupational carcinogens may be added to
the present industrial environment through the development and
use of new chemicals and production methods,

3. There is a great deal of evidence indicatiti" that only a relatively
small fraction of the cancers produced through contact with occu-
pational carcinogens has been recognised and/or placed on record.
Because of the established widespread industrial contact of large
worker groups with known occupational carcinogens, the potential
scope of the occupational cancer problem evidently is much larger
than apparent from the reported number of occupational cancer eases
and hazardous industrial operations.

4. Medicolegal decisionsin compensation procedures of occupational
cancer claims should be based on a competent and critical evaluation
of the entire evidence related in the exposure conditions of the claim-
ant, the presence or absence and the type of any etiology, specific
symptomatic manifestations observed during the latent and develop-
mental periods of the cancer, the length of the latent period, the site
of the cancer, any specific histologic and histochermcal characteristics,
the production of corresponding cancers in experimental animals by
the incriminated agent and pertinent- epidemiologic data.

5. Schedule coverage laws are inadequate for providing proper
protection against occupational cancer hotarda because of the dynamic
state of modern industry resulting in the constant addition of new
chemicals and production methods which may entail heretofore
unknown occupational cancer hazards. The statute of limitations
contained in the general coverage laws represents its main defect
in the fair and equitable application of this type of workmen’s com-
pensation law to occupational cancer hazards.

6. Since the prevention of occupational cancer hazards and not
financial compensation for established occupational cancers appears
to luv.tim,nmre,scnsible..and.butuane .method, of oeaup&tkn&L.e&ncyr
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control, labor codes should be properly adjusted and enforced so as to
eliminate or reasonably contain occupational cancer hazards in mod-
ern industries.

7. For ascertaining the actual scope of the occupational cancer
problem and for the institution of adequate control measures, it is
essential that occupational cancers and prec&ncerdus conditions are
made notifiable with local and State health and labor authorities.

8. A comprehensive study of occupational cancer hazards will
provide a sound basis for an equally urgent investigation of the

apparent extension, of industry-related cancer hazards to large parts
of the general population,
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The Accident fAevetotion Asscciat.ioGs lie dev the
Qaehee WerkmeyFs CempcBsaticB Law

4« Hk T. Cpecg, President® -Quebec Association for dm Prevention of
Industrial Accidente

\In ike essence of Mr. €*$$> *Is statement tens read by J. Armani Desrechers, vice
president, Quebec Association for the Prevention of Accidents}

i will outline briefly the setup of the various safety assoc!atiotis, and
later, being more familiar with the organization which | represent,
I shall endeavour to elaborate on a few of it major promocional

Activities,,........ ;
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Alberta
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Ck&os Gaseow Gkeenb, Direcior, Federal Government Efnpioyees Compensa-
tio« Brauch, Dopart:s«e«t of Labor, Ottawa.

W. J. JostnsTON, Workmen’s Compensatio« Board, Toronto.

I» B. Lars, Department- of Labor, Ottaxva.
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W, L. Bennett, President, Quetsee Rulp & Paper Safety Association, Quebec.
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of Industrial Accidents, Quebec.
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Maurice LaeSbrisrk, Quebec Iron & Titanium Corporation, SoreL
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Da. Asshoe LScePqq, Chief Medieai OSleer, Workmen's Compensation Com*
xnission, Quebec.
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0. W. YAtEHALf, Chairman, "Workman’s Compensation Board, 'Regina.
C. C. WIXAtAHS, Minister of Labor, Department of Labor, Regina.

UNITED STATES

Alabama
Joe Is. Ogv&ma®, Director, Department of Industrial Relations, Montgomery.

Arkansas

G. L. Grant, Attorney, United Mine Workers, Fori. Smith..

Cl W, Coombs, Commissioner, Workmen’s Compensation Commission, Little
Rock,

Annonn B. Bikes, Commissioner, Workmen's Compensation Commission, Littie
Rock.

Califorma
Cini? RRAKSEn, Guarantee Insurance Co., Los Angeles.
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H. M. Wiiaos, Department of Employment, Sacramento.

€a?orado

Eat H. BSAXXASFASI, Chairman, Industrial Commission of Colorado, Dsnvsf,
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Aszt Klavs, Special Counsel, E, I, du Pont tie Me«-oars & Co., Wilmington.
pr. L X MacCo&pm, Member, Industrial Accident Board, Wyoming.
Jamba A, MrtLis, P«-a5doat, ladnstrial Accident Board, Wilmington.

Foe» "N Wajsmes«tos, Member, Imdustriai Accident Board, Laurel,

Thairid of Columbia

&S&KRSW L Member, National Legislative Committee, American
Federation of Labor.

Frakk Fansimor, Assoelaic Director of Eskse&tion & Research, Congress of
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Bruce A. G&bxb, IT. 8. Department of Labor,

Pam, E, Cr&sKE, Secret&ry-TregSEre?, IAIA8C, U. S. Department of Labor,
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Hem AMM*M Laimoa, Under Secretary of Labor,
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Department of Labor.
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Rosmbv Doerasen, Director, Workmens Compensation Division, Industrial
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W. E. Books®, Member, Board of Workmen's Ccmspcosatio», Atlanta.
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Rosser S. Rows, Lumbermen’s Mutual Casualty Co., Chicago.

D. Wk Jtffinaton, Commissioner, Industrial Commission, Chicago.
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Si. Ga»s Mstorm, National Safety Council, Chicago.
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Dr. €. T. Oases, Chairman, Commission o& Workmen*« Compensation, Indus-
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d. A. Fasaisanoa, liimois Department of Labor, Chisago.

8. J. gray®ns, Western Electric Go., Chicago.
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Indiana

Howasm T. Baska», General Manager and Counsel, Lynch Coal Operators
Reciprocal Association, Terre Haute.

Dr, A. K. Haaeonat, Indianapolis.

Essanobo P. Mucosa, Hearing Member, Industrial Beard, Indianapolis.

dnsKPH Pi Mssajbk, Chairman, Industrial Board, Indianapolis,
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G. H. OasBuasy, Deputy Commissioner, Workmen» Compensation Service,
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Eowa&u Cuapy, Commissioner, Office of Workmen’s Compensation Commis-
sioner, Topeka.

Anssar M. Boas, Examiner, Office of Workmen's Compensation Commissioner,
Kansas City,
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Faun Sibmsss. Jr., Manager, Compensation Department, Maryland Casualty
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Da. ASexan»sb P. ArtEEn, Chairman, Subcommittee on Industrial Relations,
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AiP&omz S. Bachohowskt, Attorney, Salem.
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R. B. Coorsa, Director of Medical Relations, American Mutual Liability Is*
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Boston.

Stakwoou L. Hanson, Assistant Vice President, Liberty Mutual Insurance Co.,
Boston.
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Maey A. Noonan, Boston.

Ashuet 8v, Ou«;«, Counsel, Liberty Mutual Insurance Co., Boston.

Joseph A. Suluvan, Chief Examiner, Liberty Mutual Insurance Co., Boston.

Mss. Emma 8. T ousakt, Fast President, IAIABC, Quincy.
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W. C. Biao.or, Manager, State Accident Fund, Lansing.

Habey F. Barsos, Bopcriutefideot of Claims, State Accident Fund, Lansing.
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C. E. Caeotkees, Ford Motor Co., Detroit.

John C. CHri&EEs, Lincoln Mercury Division, General Motors, Detroit.

H. A, Compeau, Attorney, State Accident Fund, Lansing,

Wijuuah J, Devsbs, Chrysler Corporation, Detroit.

Cteos E. Dosro, Chrysler Corporation, Detroit.

James L, Hai>, Supervisory Attorney, WorMaeh’e Compensation Section, Ford
Motor Co., Detroit.
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W* 0, Hotsssks», Compeneation Srsixirviso?, Ohrysicr Corporation, Detroit.

Oaeud® E, JortHsati, Manager, Employee Bailees Dop&rioient, Ford Motor Co.,
De&rhom.

Wsm&u J. ymm, Lacey, Jones & Doeiic. Detroit.

F* A. hxfx, Staff Attorney, Workmens Compensation Section, Ford Motor Co.,
Detroit.

Wa»s H, MoCstss, Jib, Member, Workmen’s Compensation Commission,
Lansing.

W, EX MacGasoos. Vice President, Michigan Mutual Liability Co., Detroit.

BSmAum Makcus, SepreAexsting B, Horevits. Muskegon.

Rsosaso E. Nossis, Chrysler Corporation, Detroit.

lioessr h. O’CiiSJwsiis., Rothe, Marston, Bohn & Mazoy, Detroit.

Tmsoooms P. Eta*, Chairman, Workmen’s Compensation Commission, Bimon-
date.

RroBABn L. SeHMi»?, International Representative, Compensation Department,
0 AW-CIO, Detroit,

A. A Soumitt, Vies President In Charge of Claim?, Corporal.« Service, in«.,
Detroit.

Pass 8. Wabper, Attorney, Auto Owners Insnr&nee Co., Lansing.

Minnesota
Rosairr E. Fap.iov, Condhiaaionsr, Industrial Commission, St. Paul

* Mississippi

Saw 8. ftuatzo, Commissioner, Workmen’s Compensation Commission” Jaskson.
Joks? A, Csaso, Chairman. Workmesds CorftpsnS&Uon Commlisskm, Jaekson.

Aftssonn

WiuJd.m G. Boa«a, Superintendent, Workmen’« Compensation, American-
Assoes&tad Insurance Companies, St, Louis.

Csad&lss E. Catss, Member, Industrial Commission, Jefferson City.

Ea s F. Chest, AsAiHfcaot Professor, St. Louis University, St. Lous?.

E. Ed»Shy Do««, Attorney, Kansas City,

W, E. FassLajm, Member, Industrial Coxnmlasion, Jefferaoxi City,

Besssea H. Gtvsss, Director, Division of Workmen’s Competisiitioxi, Jeffers«»
City.

Sysiusrsn < Msxmsrr, Chairman, industrial Commission, Jefferson City.

Meitiana

W* W. Case»«, Secretary, Industrial Aoeident Board, Helena.

New Jersey

VDusron Btamx, Chubb & Sons, Managers, Federal Insurance Co., Short Hills,
Da, H. E. Bssckbr, Ken' Lisbon.
Caea, HcmosmuAU, Commissioner, Department ol Labor A Industry, Trenton.

Daman A. Si’AHi, Director, Division of Workmen’« Compensation, Department of
Labor & Industry, Trenton.

New Mexico

Ess»«*«« Jossa, Assistant Commissioner, Labor and Industrial Commission.
Santa Fo.
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Nevi York

Evks» E. Manager, Q&itis & Bafety Department, fkjemw5?¥assjm«i
Qil Co.. lue., New York.

Loots A&ssrr, Actuary, Woodward & FondiUer, Now York.

H, DtmpKx Bjsuup, Director, Compensation & Safety, ABféfida» Locomotive o>,
Schenectady.

Miss GssfrsoBS Cavarauob, Workmen's Conipeimiioa Board, Albany,

IUmOini A> CavieM, lise President, Fidelity ¢ Casualty Co» Mew York.

Otit'SS T, Cpastom, New York.

MalS8«a3 Dawson, Past Seereifsry-Yreasnrer, IMABC, New York.

J. A Darr&scKSESj Seoret&ry-ComptJroiler, Mation& Council on Canrpensation
inaurane», New York.

Bessaiijs XBssrtf, State Insurance Fond, New York.

Miss Mary Botrt-os, Chairman. Workmen's Comjxims&f.ion Board, New York.

J. Ras« X>raas, United Sta«* Casualty Co> New York.

,Tosto?tt Dbasi E oxvaeus. Attorney, New York.

BtpftASa Fod'atU.EK, Woodward & Fondider, New- York.

G. Eari.e .Fox, Secretary, Casualiv Hivision, Glens Fails Insurance Co.» Glens
mm

Ds, L&oras» J. Gounvwvessa, National Chairman, CardiaadR-ilndastry Coi«'
msttee, American Heart Assodaiion, New York,

Whw,sa G. Gotmnr, C. E.. Dimeter. Instiliste for ike Crippled ma Disabled, New
York

Mas» IBAUBMP* Hakcok, Assodate fkisooniist, Workmen's Compensation Board,
Nett- York.

Appssp Hemxx, United Steelworkers of America, Beffalo.

Thkiiiioss B STStuas, Jm. Attorney, National AssoeMimi of Mutual Casualty Cos.,
New York.

P, H. Buva-muss, A C. F. Industries, New York.

il M. Jaoksijk, Manager. Industrial Health' Program, Johns Matsville Corp.,
New York.

Akorew Kaomykow, New York.

Enwiii D. Kyle, Conosci, New York Compensation Insurance Rating Board,
Now York.

M. L. LasrOwski, Western. Etectric Co., locs,, New York.

Josttr M, AloDosal». Dirsi-ior, Workmen's Compensation, Assoeiated loduatries
of New York Stato, Inc., Albany.

Books'? E. M ajssham» Administrative Deputy, Workmen's Compensation Board,
New York-

'‘Gm&m & Mvmam, Manager, Workmen's Compensa; ion & Disshlisty CMtoe
Division, Ameriesi: Sorely Co., New York.

M?«ka® |. Mwripky, General Manager, AasoentiOii of New York -State Mutual
Casualty Cos., New York.

Rat J. Oakley, Stato Insnranee Fund, Now York.

Miss Marios Polascov, Secretary, United Steelworkers of America, Buffalo.

Miss Mahv Poi.orov, Buffrdn.

Jasiss J. E koao, Secretary, The BelMnstirers Association, New York.

E. Y. Bva%Fidelity a Casualty Co. of Mew York, New York,

Hsnsk D. Sayko, General Mimager, New York Compensation losaraaee Rating
Board, New York.

A, M, Schkibt, Insaranse Manager, National Cmmcli of giste Ssif-lrumrers
Association, New York.
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Jambs &, Shirros, Attorney» American Telephone <k Telegraph Co., New York.
Ctsus F. Smtthr, Claims Attorney, New York Telephone Co., New York.
Whkrsam H. Ssraonrra, Assodate Attorney, State Insyrane« Fumi, New York.
J. Masut TjeknaN Attorney, United Steelworkers of America, Buffalo.
Wan«an C. Tucker, Counsel, Utica Mutual Insurance Co., Utica.
Gao, B. Wells, Western Electric Co., Inc., New York.
N. Mamm Woods, Association of Casualty & Surety Cos., New York.
Da. M. Wsluam &OCSSS, Director of Studies, Commerce a Industry Association

of New York, New York,

North Carolina

J. W. Beam, Commissioner, industrial Cor«iusslou, Baleigh,

North Dakota

Orm Errant, Chairman, Workmen’s Compensation Bureau, Bismarck.
B. M, Evan, Member, Workmen’s Compensation Bureau, Bismarck.
Ohio

EL D. Banobbt, Emile E. Watson, Columbus.

Jacob Clavmak, Secretary-Treasurer, Ohio CIO Council, Columbus,

J, Maswaku Dxckbrson, Vice Chairman, Industrial Commission, Columbus.

B< O. CorrEMOSLthB, Superintendent of Claims, Farm Bureau Mutual Auto
Insurance Co., Columbus.

W. C. Kastman, Attorney, Squire, Sanders & Dempsey, Cleveland.

M, Holrano Katsu, Director, Workmen's Compensation. Frigidaire Division,
General Motors, Dayton.

John Komwee, United Bufeber Workers, Akron.

Eicuaeo W. Mosse, Chairman, Industrial Commission, Columbus.

Charles F. Nuttes, B. F. Goodrich Co., Akron,

Thomas M> Harman, Jones, Day, Coekiey & Beavi», Cleveland.

Oklahoma

Fun» Ajiskht, Industrial Commission, Oklahoma City,

Marx Chd>rrs, Industrial Commission, Oklahoma City,

J ustus Albert C. Hunt, Industrial Commission, Okiahoiua City.

Tom G, Mastsn, Commissioner, State Insurance Fund. Oklahoma City,
Most E. Powsnu, Chief Attorney, State Insurance Fund, Oklahoma City.
E. J. Séthebrano, Industrial Commission, Oklahoma City.

Oregon

L, O. Arens, Member, industrial Accident Commission, Salem.
Wxlxam A, Caj® abam, Chairman, Industrial Accident Gommisskm, Salens.

Pennsylvania

W E- Barnako, Manager, Compensation and Safety, Bethlehem Steel Co.,
Bethlehem.

Frane K. Boar, Deputy Secretary, Department of Labor and Industry, Harris»
burg,

A. C. Cast&TKAK, Chief Supervisor, Indemnity Insurance Co. of North America,
Philadelphia,

W. B. Coaxley, Secretary, Fire Association OF Philadelphia, Philadelphia,

E. Gwmaaam, Manager, State Workmen’s Insurance Fund, Harrisburg.

E. M, E astman, Assistant Manager. Compensation and Safety, Bethlehem Steel
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RoeéST C. Hbeoii, Bopermtendént, Compensation Classa Department, Americar.
Casualty Co., Heading.

Russel C. Ksisbb, Assistant Manager, State Workmen's Insutahoe Fund,
H&rrisburg.

Waiitss Lms, Secretary-Treasurer, National Council of State Belf-Inaum-a
Association, Philadelphia,

John L< Navlok, Director, Bureau of Workmen’s Compensation, Harrisburg.

F, fmrcsA&o, Chief Safety Inspector, State Workmen’s laauiaaee P h ™ Harris-
burg.

A. Scarno»»»», Generai Attorney, Pennsylvania Railroad Co,, Philadelphia.

Davib M. Wansusk, Secretary, Department of Labor 4kIndustry, Harrisburg.

Puerto Rico

Mtm Rauusl Nigaousons, Member, Industrial Commission, Sad Joan.
Eotrseoo A, Santiago, Actuary, State Insurance Fund, San Juan.

Rhode Island

Antonio Dr Finto, Esecutive Assistant Curativa Center, Department of Labor,
Providence.

Db.John E. Denhby, jdedicai Director, Curative Center, Department of Labor,
Providence.

South Carolina

Miss Faith Coatton, Commissioner, Industrial Commission, Columbia.
Jsassa J, Earn, Vice Chairman, Industriai Commission, Columbia.
Mas. H, S. Tam, Columbia.

Tennessee

W. H, Pa&am, Commissioner, Department of Labor, Nashville.

Pago A. Paiu.«®, Safety Enginenr, Department of Labor, Nashville.

Dbwbv WHims, Director,, Division of Workmen’s Compensation, Department
of Labor, Nasinoile.

De, V. O. Bam», Chief Physician, Humbie Oil A Refining Co., Houston.
R. L. Ecsaian, Vice President, Petroleum Casualty Co., Houston.
L. H, Fasa-EUEN, Chairman, Industria’ Accident Board, Aixstin.
Wkusx A, Raymbb, President, Petroleum Casualty Co.- Houston.
Virginia
Mm. C. B, Hitch, Richmond.
W. H. Nickels, is., Chairman, Department of Workmen’s Compensation,
Richmond
Washington

Elmeb H. Kennsov, Supervisor, Rehabilitation Center, Department of Labor
mid Industries, Olympia.

West Virginia

Da, John P. Barca:, Chairman, Occupational Discus; Medical Board, Charleston.

Fsanhshn W. Kekx, Executive Secretary;, Workmen’s Compensation Fund,
Charleston.

RuDonea J. MtianNSSur, largai Assistant, Workmen's Compensation Fund,
Charleston.

Gboboe W. Stokes, Oommiasitoner, Workmen’s Compensation Fuad, Charleston.
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A* Scope

Occupational eases? kanards have plagued m&Mkkxd for thousands
ni jmm, Undue exposure to agents O! m r natural environment aunts
td solar radiation. or iideeiltme with the werng Schistosoma hems-
iobiung have doubtlessly bees responsible for the oeeurronee of
cancers of the exposed skin among ontdmr workers and of causer of
tie bladder among farmers of tbe Mile Talley m m during prehistoric
tones. However, it was not mats! the advent of modem mdostmtkm
pome 150 years age that aeetipsfional and industry-related agents
iliape attained a preeminent position in %m human e&ncer problem,
Not only are oeeugaiioual e&rsiaogans tbe only well defined known
causes of human cancers* but their number and variety have steadily
increased smee Pott m 1775 &sf reiated ilia oeeurrenea of sorefal
eaooer among chimney sweeps to their exposure to soot,

Oar red imowfedge and appreciation of occupational saucer pro-
ducing agents as phenomena of modern mdostmlism dates bank some

Fionas I,



75 years will* the discovery of the relation between the occurrence of
akin cancer and m occupational exposure to coal tar {%. 1). The data
given m the foiowing tables (1 and la) briefly summarize the- salient
additions to the information on occupational cancer hazards made
since that time. They list the various chemical and physical agents
so far recognized or strongly suspected as causes of cancer in man.
They show, moreover, the different organs and tissues representing
the target organs of these agents and the number of occupational
cancer cases placed on record or known to have been recognised as
caused by them.

T ablles 1.—Ocewp&tiondl Citnceri Becorded in ihe United States and Farzigii Qmntries

up to 795M
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Tabis Is— Time Table of Discoveries of Oempaii&nal Cancers
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However, an iadiserimirs«.*« acceptance of these figures as reflecting
the actual scope of the occupational cancer liasards would seriously
be misleading for the following reasons. The presence of occupational
cancer hasards has so far been established for only a few worker
groups having contact with one or several of the carcinogenic agonia
listed. While, for instance, it is generally known that workers em-
ployed hi gav works and coal tar distilleries or engaged in the cleaning
of petroleum stills and having skin and respiratory contact with coal
and petroleum pitch and tar show an excessive liability to cancer of
the skin, and apparently also, of the lung, there does not- exist any
official record of similar cancerous complications among electrode
.workers in alntninuBi. production..plants..where an exposure to fumes



from tlie oknfmdps consisting of a mixture of co& tar, pitch, and
petroleum «oka «Mists. Reliable information, however, is out hand
that these workers suffer from cancers of the skin and. possibly, also
tbs respiratory tract. The extent of this exposure hazard may he
estimated by the fact that approximately two-thirds of a pound of
electrode carbon is consumed for each pound of metallic aluminum
produced, of which 800,000 short tons were consumed in the United
States hi 1945.

It is equally significant that agents which have been reported to
have caused occupational cancers among workers of an industry of
ono country, do notseem to have the same effect upon the workers of
an identical industry of another country, if the available data would
he accepted at their face value.  Since carcinogens behave in their
fundamentaldisease-producing properties like pathogenic micro-
organisms, there is no sound reason to assume that carcinogens make
any distinctions in their activity or effectiveness for any national
reasons. In feet, it can be shown that such scientifically incom-
prehensible discrepancies are mainly due to local differences of report-
ing of occupational cancer casus.

The existence of an excessive liability of gas house retort and coke
oven workers to cancer of the lung: has been reported from Japan,
Canada, and England, but not from any other country despite the
fact that the exposure conditions for workers employed In such opera-
tions arc identical. The occurrence of an appreciable number of
arsenic cancers of the skin among German users of arsenical in-
secticides was placed on record during recent years. If full credence
would be given to reports on arsenic cancers observed in the United
States, one would he led to believe that arsenical» in our part of the
world are carcinogenic for almost exclusively medicinal reasons.
Again, it is herd to assume that arsenicak would make such dis-
tinctions. A similar situation seems to exist concerning the car-
cinogenicity of lubricating oils obtained from petroleum in different
parts of the world. Although there were placed on record by English
investigators during recent years, several hundred eases of skin can-
cers due to occupational contact with hibrieating oils, practically
nothing is officially known as to the existence of such industrial
diseases from the countries on this side of the Atlantic. One seems
to he content with attributing here the English observations to the
carcinogenic action ofshale oik, the large-scale industrial use of which
was discontinued during the 1920k, and therefore cannot account for
the more recent English cancer casca observed among spinners,
mechanics, engineers and other workers having had exclusive con-
tact with lubricating and cooling oils of petroleum derivation.
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It is worth noting in ting, connection that during the last. 20 years,
there has been an almost complete lack of published additions to the
list of occupational coal tar, pitch and creosote oil cancers of the skin
from the United States, although such cancers have been observed
and are recorded as such in industrial records, and despite the fact
that the annual reports of the Chief Inspector of Factories of England
and Wales have regularly listed notifications of such lesions to the
extent of from 100 to 250 cases per year.

One may also reflect on the fact that the last published figures on
occupational Cancers in American dye workers appeared in 1908 and
listed less than 100 cases, &] occurring among employees of one com-
pany. During the intervening IS years, the total number of such
cases has risen several fold and no official data have become available
from any of the other companies producing and handling carcinogenic
aromatic amines used in the production of dvos and rubber anti-
oxidants. In contrast, recent, reports by English investigators sup-
ported by the English chemical industries have supplied adequate
figures oh the number, incidence rates, and attack risks of bladder
cancer among English dye and rubber workers who had been exposed
to the same carcmogenic aromatic amines with which the correspond-
ing worker groups in this country have occupational contact.

Mnulfy, some consideration must ha given to the fact that the general
population has varying degrees of contact with some of ths carcinogenic
agents through their presence in industrial wastes released into the
environmental air and bodies of water, and entering subsequently
the soil and the fauna and floraliving in such a polluted environment
and used in part for nutritional purposes. In the nasi, claims as to
the occurrence of so-called “neighborhood” cases of cancer have
rarely been made. The Well established former occurrence of arsenic
cancers among inhabitants of & German region in which the drinking
water supply was polluted with arsenic from mine slag heaps represents
the first occurrence of this type.

Following the discovery of bladder cancer hazards among German
dye workers, if was asserted that an environmental plant contamina-
tion with carcinogenic aromatic amines was responsible for the
production of bladder cancers among persons living in the vicinity of
this plant. While the actual existence of such conditions was denied
at that time by other investigators, the recent demonstration of
“neighborhood eases” of berylliosis makes such claims appear as not
unreasonable possibilities since a highly potent carcinogen, such as
bef-a-naphthylarn‘ino. is involved which might, have produced such
results if the waste disposal and housekeeping methods of the plant
were Inadequate. It is probable that the future occurrence of cancers
of the lung and bone among individuals who lived near beryilinm-
prodociag M pr*~AfarT?2hgm r7night famish evidence of-
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csmer hasards related to environmental plant pollution if beryllium
sad Its compounds are not only carcinogenic for rats and rabbits but
also for mm. Similar conditions of industrial atmospheric pollution
exist around arsenic smelters, chromate producing plants, carbon
Mack factories and oil refineries, aswell as uranium ore milk.

The recant compensation claims advanced on the basis of an alleged
existence between cigarette smoking and lung cancer also point to the
possibility of a greater future importance of the compensation aspects
.connected with the occurrence of e&neers from industry-related
sources, such as exposure to carcinogens contained in the exhaust
fumes from diesel and gasoline engines, or present as additives and
contaminants in foodstuffs.

It appears from those considerations that there can be no doubt that
the actual number of occupational cancers is considerably higher than
the number of eases placed onrecord. If isof some interest, moreover,
that the number of cases recorded in medical journals Is appreciably
higher than the number of occupational cancers which during the
last 20 years have come for decision before compensation boards be-
cause compensation Maims in many such cases have been settled ont of
court, With a few exceptions, such as the incidence of lung cancer
among American chromate manufacturers and among German and
Cseehoslovaidan radioactive ore miners, of nasal sinus, larynx and
lung tumors among American isopropyl alcohol manufacturers, and
of skin cancer among English «mal tar manufacturers and processors,
no reliableinformation is available on the incidence rate of occupational
Cancers of the various types among different occupational population
groups.

B. Special Aspects qf Occupational Cancers

A fair and competent adjudication, of compensation claims for
cancers allegedly caused by occupational agents or conditions requires
an adequate knowledge of the special aspects related to the production
and development of these tumors and of the criteria by which they
may be distinguished from non-occupatkmal environmental (medi-
cinal, dietary, cosmetic, habitual) as well as “spontaneous” cancers.

2. Drjmitign «/ the Term uOemp&twnal Cancer'l—The term “oc-
cupational cancer” is applied to malignant tumors originating in
individuals during the course, and/or as the result of the regular and
usually prolonged exercise of certain occupational activities entailing
contact with some exogenous, physical, chemical or parasitic agent
acting in proper intensity. Occupational cancers thus arc caused by
specific agents or étiologieally related to well defined occupational
conditions which form an integral part of the ordinary working
environment. They differ through these aspects from the accidental
occupational cancers.wMeh result1mm or follow' upon acme extraor-
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dinary. unforeseen, accidental injury sustained at work and feeing
of a nonspecific nature.

$. Types, and Nature oj Qs&tip&limal (Mrcinogen#—Occupational
agent« which are known or strongly suspected as having caused
cancers of various organs in workers who became exposed to them are
largely chemicals. Some of these chemicals are well defined, others
consist of variable mixtures of a large number of chemical com-
pounds, a few of which possess carcinogenic properties. A second
group of occupational carcinogens is composed of agents characterized
fey their ionizing or nonionizing radiation. A third group is repre-
sented by environmental agents and conditions which sometimes
have an occupational association., and which may he related to certain
infections or several specific climatic, geologic, dietary, and nutri-
tional conditions, and which in part have more or less indirect
relations to carcinogenesis (table 2).

Tabbb 2.— Ocgiiptilionai Oarcinogena— Their Ernie of Exposure end Their Target

SIMWWAWIWWWAWA-

Greb?typa SeChi type Riait? et equsaite Target Ogin
Cfcarmss&d csreSnogins;

Ofjfsaic ehsaji- BwsdL Cixtanéuité, respira- Siead-ferrsic.? argaas
caSs—j.romatic. tory. iftntkrétodt, iyiaphesar*
movamiia coiaa, osyeiotas'i.
emeyale Sata-aspbQiyferainc-, teiU- Respiratory, eataa- erogenous orsaca (fend"

dite 4&ik| Q<6 eus, AfiraentKry. dit, ureter, kUiaey).

avarie, Eaege»ia?) (tafeV

Ceal ter, pit«?!, soot, aSfteX QafeB«pi35__ .......... Skdn,
fer «2, creosote a», atteins- Respiratory..
aeae 0i? israp tdacfc, iigttiw
fer »te parsiia ait.

Syothetf« @A? «U and fer Ouraasoas............ Skis.
Shale all arid parafé« ... e F e Ce.
RéSpéatoly____...___ fjaryasu
Ifefooienfe tuai »8, 8«sei «8, Ciitaaaous............. Ski»,
JBbifiatiss oil at;8 grass*, Revoit»tory.---------- . WK
CBtlia? 08, s»raua btek,
asp?»??,, fer, coke, erada
paradin ait
A?iph8$ie...,,._ Tisopfopy? o u . Vaosaisifeia, iarjfex.Sung.
té%%aiﬁ Steps Afsauvie_ ........ T Cisfetete:, Sijgsm#.:, Skia.
frafery......... ,.. tarty.
NicfeoS........-=mmmmmmmmee— Nclye»tessit-y, fissfis: ilium*
Onné!fem_._.._ .Ce.......
................. . _<fe i e O‘
mefeegs«:  Xrallisiiari..,.*.... . 'm,  fCafeniS__
|- trmeetiaMi&ysk Cotiflaotfv» ifssite, hase,
. vbocHubralag «gsm,
; RadSaaotlwratifstfea {iCpher,  1vij AW, A .
i befe, sud £Sfedi&rsdiatfo<?3).  ImPBIKige?Asm CuareeUyetissus, M&
. fcfilifall «rans.
Sfeseiansty,..-.. Nios? flia
1.ting.

Littr-if » Boue.
| ..



O OUfi © O LA2GBES

5 53 Emg =0
o ouessh Ol
2BOHE W e B @ s
A
S
~ L b
T G (X
Sy— L
o =
o _.. =
o8 &
—A A°
x £
—_Y ©
<
=Y
ﬂﬁﬁ% QO
%) .. ‘- P
W wo ~ V™ N %
».BSA“B,\R
ot
v &f W
3 N . N c©wnw 3
Py i L P i c
on® " o —_
— o o Gl - A .
eivg A S MVMA» r\4>> < me&
£ ] -
B o A<l (n
. Coo H < o —wn K
e — o= i A AN S B2 0
o A <=8 Baoh v v P
® «n .Wsl,



1M4 METI1$§ OF TAIABC

TxBfeg §— 'Polvtaial .Bmirmtmmkd Human Carcinogen#—Continued

Agaél Sfe«esumar | TA A X ipastos j Types (5 fcumsin eonUots

ZZ?%%,Iﬁ SF faft-  snbéut&ftacas i Fsaarfensd... HsL J Tsitile dyes.

0 FC? issi Food ae-3 Kj&msTii 3yoa.
grass FOB, .
fav*r.,..... ___sOral... fetalira. Food ayo ftwtont).
Gsuolk« flyi.
Fiora color.

O-Jiiofefesac, poiyaifeyi- Sabontsneoas..; Bfers»teU Zjj&! Film, afeaf, plssticdadesiria!
€S, [alSasala Iny- issaafsctia-e and sscs.
Sow), fesisefeto i«fioe, m\\rapping rasiefiul.
ptsiymei&$i {aaifeao™ Msdiairiai aggnt

Bsrryiiiam.. Sosa. J «&8i&b., Bafebk. Matai siiay, X-ray tab,

I AfarAsissiSv* Ss...... phosphor mariufectnra.

Bahaatary nassel«.
. Atosai« artorpy proditoSon.
SelSNIUSS. ... yvpereenenns 1AV, Sfe?%«dO-J; OrsL e Soft «opsssiSjiaal.
\ Cntofing matter of glass,
*  «sasales. paiat, fubbar,
| MfitBtalloys,
J Knfebar aeceksitfef.
| Ffebiefefestrfc app&totus.
>Beoolwisfef,
| FtyptooSay agoni,
J hiediofemi agssii.
Cobalt.,................ Safecat&aséas \ Psa-sijiar,. Ay.dfex { Matai alloy* ac>3 plating.
I Odorisg noiitor of al»s*(
T oeraadto, paia”. rnbbar.
i Misiioinsi sgasi.

Tascs 4.-~Cnrcinagenic Chmveah Eliminated as EmirmmnM Human

ﬁgaIe Sito nt «ftiiear Tyggsgrtaas— Tees fatondsd usa

o N L
Syyi*3RB............ Siibsaisoeans jausitoktoi....... 1 feto'to?.......

i
: Ara;;;iSaaifiid dyeAl
tlstoa. i i
1
i
’

SAK(s! jjaao-f'totdSA Sdhaatanaons  <it....,,,.....~ do.... insaatiaida.

............

tissa. Faastiisi&S.......... i list..
. fetos. ., .es v

iXsfar L j
| »rate.

7 Thyroid. ,

. Acodstie daet, 3

1 Breast.

| Tailifeasnia.

i Idiag.”

$. Evdmtkn of BmAence.—Fov the establishment of causal rela-
tions between an exposure to these agents and the subsequent develops

ment of a cancer of an. occupational genesis and therefore compensable
nature, the following prerequisites must be fulfilled:
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(a) Definite evidence must be available indicating that the claimant
had occupational contact with, any one of the various agents listed,
that this contact was either of prolonged nature extending as a rule
over periods of at least 6 months, and was of adequate intensity for
eliciting a cancerous response, according to any previous experience
which might he available on this point. Single exposures may be
considered to be effective if the casual agent consists of external
ionizing radiation or the exposure mechanism favors the production
«of a carcinogenic depot in the tissues from which a prolonged exposure
of the host organism may ensue.

() The route of exposure to or introduction of the carcinogenic
agent in addition to its spécifié chemical properties and metabolic
peculiarities determine the sits of the organ or tissues in which a
cancer is elicited. Therefore, not any cancer, but only cancers of
spécifié sites aro related to any particular carcinogenic agent*

() The type of exposure does not need to bo continuous or extend
up to the time of appearance of the cancer, hut may be intermittent,
In fact, any contact with the occupational carcinogenic agent may
have ceased many months to years or, occasionally, even decades
before the cancer becomes manifest. Effective carcinogenic exposures
may be sustained not only by the ordinary operators employed in
operations with occupational carcinogenic hazards, but also by workers
entering such opérations on a transitory basis, such as supervisors,
maintenance personnel, repairmen, truckers, loaders, yardmen, and
workers employed in rooms and buildings near the hazardous opera-
tions, if housekeeping and exhaust disposal methods are inadequate
and environmental contaminations result.

(d) Occupaiiofidl Medimi Stigmaia.—iBoT the establishment of causal
relations between occupational exposures to carcinogens and sub-
sequently appearing cancers, it is of distinct value to analyze tbs
medical history of the affected persons for functional or anatomic
disease manifestations characteristic of a pathogenic action of the
particular carcinogen allegedly involved. Such noneaneerous and
often preparatory or ptec&necrotts symptoms of étiologie specificity
act as stigmata or biologic finger prints supporting not only the
actuality of a previously sustained specific exposure, but also its
Causal relationship to the cancer present. Symptomatic manifesta»
lions possessing such a significance are, for instance, chronic radio-
dormatitis, chronic tar dermatitis, arsenic, dermatosis, chronic solar
dermatitis, chronic radiation, periostitis, asbestesis of the lung, and
ieukemoid reactions after exposure to benzol and ionizing radiation.
Chemical analyses of tissues for the incriminated chemical also may
sometimes be of assistance in establishing previous contact with any
spnrifie..nctnipatioiial...cariftiaogcri:a,. such, as arsenic,. chromium,, nickel,..
radioactive substances, and benzol.
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It is Important, however, to note that both those procedures are not
applicable for all occupational cancers. Some of the carcinogens do
not produce any etioTogic-ally characteristic symptoms, in fact, thay
may not elicit any preliminary toxic or other disease phenomena
despite a persistent and prolonged carcinogenic exposure. Thus*
cancers of the bladder in dye and rubber workers may develop in the
absence of any preliminary local or general warning symptoms after
more than one or two decades of continuous, intermittent* or dis-
continued exposure to certain carcinogenic aromatic amines.

There also docs not exist any parallelism between the toxic and/or
irritative properties of any chemical and its potential carcinogenic
qualities, nor, is there &relationship between, the degree, of toxicity of
any particular carcinogen and its relative carcinogenic potency.

(e) Extensive experience with occupational cancers indicates that

there usually elapses a latent period of years, if not decades, between
the onset of exposures t-0 a carcinogenic agent and the appearance of
the resulting cancer {table 5). It is for this reason most unlikely that
occupational cancers become manifest within the first year following
the inception of contact with &carcinogenic agent. In fact, all cancers
which make their appearance during the first three years of occupation
in a carcinogenic environment, should he subjected to severe scrutiny
for & more probable Xxionoocupatioual origin before they may be
considered from any occupational viewpoint.

Table 5.—Latent Periods of Occupational Cancers

Qgnandagert (e st | P
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(J) A successful production of cancers la experimental animais fcy
the administration. of any particular chemical or occupational agent
supplies weighty support to &claim that such a factor may have an
identical effect upon roan, especially, if the route of exposure, the
phyaiochemical status of the agent during contact, and the cancer
produced in piperimental animals are identical with the corresponding
aspects m human experience. However, because of the pronounced
species specificity of axogenous carcinogenic agents, even positiva
experimental evidence provides merely strongly suggestive hut not
entirely conclusive evidence as to the existence of carcinogenic proper-
ties of soph agents for man. Only "human experience gives a definite
and irrefutable answer in such matters.

(if; Pathologic and histologic evidence is in general of only limited
importance in the establishment of the occupational causation of
cancers, since neither the clinical behavior nor the gross appearance
and histologic structure of cancers are etiology specific. However,
in some occupational cancers histologically or Mstoehenneally demon-
strable manifestations are present which give conclusive or suggestive
evidence as to their particular etiology. The presence of asbestos
bodies and asbestoses, in a lung affected by cancer provides practical
and scientific, proof as to the ashesto?ic origin of such a pvdmonary
carcinoma. Of similar causal significance would lie the demonstration
of chromlfe dus? hv msfochemiral methods and by incineration of
sections of the lung of art individu# with pulmonary carcinoma.
The hiaioehemieai demonstration of arsenic hi the skin affected by a
carcinoma represents another illustration of the value of histologic
studios in the determination of the etiology of a cancer, likewise
the presence of extensive endarioriue changes in a fibrosed subcuta-
neous tissue containing a carcinoma or sarcoma would arouse the sus-
picion that X-rays or radioactive energy was causally responsible for
the malignant lesion.

It appears from these considerations that « competent- and critical
evaluation of the entire evidence related to the exposure of the individ-
ual the symptomatic manifestations of the preparatory period, the
length of the latent period, the site of the cancer, some histologie or
histochomical characteristics and the existence of corresponding ob-
servations on cancer production in experimental animals aside from
pertinent epidemiologic data represents the scientific basis essential
for medicolegal decisions in litigations of alleged occupational cancers.

C. €xfmpen.suZion Lutm

Workmen's compensation laws enacted in various countries and
states reveal a remarkable lack of uniformity as to the types of oc-

cupational carcinogenic agents, industrial operations with carcinogenic
.......... SS85P v eee e A
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haa&rds, and occupational cancers covered, As of October i, 1954,
full coverage laws applying to all kinds of occupational diseases in-
cluding eased*« bad been passed in 26 States of tbs United States and
the District of Colombia; schedule coverage laws not always 'covering
occupational cancers, or all types, were in force in 20 States and no
occupational disease laws had been enacted at. that time in 2 States
(Mississippi and Wyoming).

While workmen’s compensation laws based on the principle of
schedule coverage may provide some degree of compensation against
disability and injuries resulting from occupational cancer hazards,
such legal provisions designed for the protection of workers are totally
inadequate, if not obsolete, in an era of a rapidly changing- and in-
creasing occupational disease panorama. Such static law's reflect
a legal and soelologic state of mind which is maladjusted to the
dynamic state of modern industry.

However, even the blanket or general coverage compensation law
which is sufficiently flexible to include not only the present but also
any future occupational cancer hazards, usually has a statute of limita-
tions which is inadequate for providing fair protection under certain
and not too unusual circumstances met with in occupational cancer.
Since occupational cancers may become manifest many years after
cessation of exposure to occupational carcinogenic agents, a statutory
time clause of from 6 months to 6 yearn may be too short for occupa-
tional cancers which may appear after a longer period. It is advisable
for this reason to adjust all existing laws in such a way that such
eventualities arc properly covered.

In the workmen's compensation laws existing in most States, certain
groups of workers or employees, such as especially farm labor and
domestic servants, arc excluded from coverage by the law. Since
farming as well as housework have become anti are increasingly be-
coming occupations having extensive contact with industrial products
(pesticides, herbicides, synthetic fertilizers, antbprouting agents,
hormonal fattening agents of livestock, lubricants and fuel of farm
machinery, residual oils for smudge pots, soil improvers, antibiotics,
detergents, waxes, polishes, dry cleaning agents), there is no sound
scientific reason for excluding members of such occupations from
coverage by the workmen’s compensation laws and from adequate
protection against cancers arising from exposure to potential and
actual occupational carcinogenic agents.

ViERIV/i V] IRy Wibililiii yfiilgpl!
YMiiMii ayviyivty
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3, J.Mbm Cade» mid Standards

Any Attempt toward achioving an adequate compensation by finan»
eial means for &cancerous condition acquired through contact with
occupational agents not only presents considerable economic dif-
ficulties but is also of questionable humane merit. While such &
procedure is evidently the best that can be done after an occupational
cancer has become an accomplished fact, the wiser, snore rational,
and in the long run, more economical approach to a reasonable com
troi of occupational cancer hazards lies obviously in. their prevention
wherever this is possible.

This goal can be achieved to a large degree by the enforcement of
proper work conditions in operations in. which cancer hazards exist,
so that either any contact of workers with such agents is eliminated
or reduced to an ineffective level. As to the fundamental step for
accomplishing such a control of occupational cancer hazards, it would
bo advisable to have all factories, workshops, laboratories and other
establishments producing, handling or using known or suspected
carcinogenic materials to register with State public health and labor
agencies. Tins information would provide the basis for establishing
the supervision of plants by health and labor agencies and would
create the proper machinery for familiarising managers of such opera-
tions with the potential carcinogenic properties of the substances and
devices used in their establishments and with the methods and pro»
redores by which they might be controlled or avoided.

The relative effectiveness of any medical, sanitary and technologic
control measures to be adopted can best be determined by ascertaining;
the changes in the occupational cancer incidence among the total
population at risk occurring during some 10 to 30 years alter their
introduction. It is therefore desirable that provisions bo made for
routinely recording all cancer eases occurring among worker groups
exposed to occupations! carcinogens. All precaneerous and cancerous
lesions observed among members of such groups should for this reason
he made notifiable with the State health agency. All persons having
knowledge of those cancers should fee held responsible for such report-
ing. The adoption of such measures represents an important stop
from a public health viewpoint, because there is a growing urgency
to determine the environmental causes responsible for significant
changes in the incidence rates of several cancers.

A groat deal of circumstantial and direct evidence incriminates
recent changes in the industry-related environmental factors for the
startling and progressive increase in the lung cancer frequency observed
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in all indtistri&liged countries during the past 50 years (graph 1). A
similar, while pot as marked, rise in mortality rates has been observed
during the last two decades for cancers of the blood forming tissues,
especially leukemias, for which the crude mortality rate increased
from 1.0 per 100,000 of the population in 1900 to 4.3 per 100,000 in
1844. This development coincides with, a marked increased use of
ionizing radiation as well as with a widespread industrial and medicinal
employment of chemicals having distinct hematotoxic effects.
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It also may be of significance that the age-specMc, total and Re-
adjusted mortality rates per 100,000 population for slrin cancer in
white .males and white females in the United States have shown
between 1930 and 1950 a marked shift in favor of the younger age
groups (table 6). Whether such changes in the age distribution of
akin cancers for both sexes may have resulted from the modern habit
of sun bathing or a more intense environmental, occupational and
dietary contact of the general population with arsenical», or with
products of the cos! tar and petroleum industry, remains at present a
matter of speculation. For determining the possible causal signifi-
cance of such factors in this development, It would be necessary to
ascertain data on occupational, dietary, environmental and habitual
contacts of the affected individuals, their complexion and race, and

TxfcilE 6.—Age-speeijlc, Total, and Age-adjusted Mortality lidle* Per 100,009
Population jar Skin Cancer in White Males and White F«males, United States,
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on tii« location of the cancers in the exposed or nnexposed parts of
the akin (site distribution).

All such data could readily fee obtained for occupational factors if
all occupational cancers would fee made notifiable. At the same time
this measure would fee instrumental in ascertaining to a much greater
degree than heretofore the scope of occupational cancer hazards and
of the cancers resulting therefrom. The effectiveness of this pro-
cedure is strikingly illustrated fey a graph (graph 2) published several

CUTANEOUS CANCER IN RELATION TO OCCUPATION
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years ago by Henry in which he showed the striking rise in the number
of eases of cutaneous carcinoma In males and femalee in England, Wales
and Bentland attributable to occupaiional exposures to coal tar, pitch,
shale oil and mineral oil after statutory notification went into effect
in 1920,

Conclusions

1. The rapid development of modern industrialism has been asso-
ciated with the appearance of many new occupational health hasards
of which those causing cancers occupy an important position,

2. The Increasing rate at which Occupational carcinogens have
been, discovered during recent dee&des suggests that only a fraction of
the actually existing industrial carcinogens is known and that here-
tofore unknown and new occupational carcinogens may he added to
the present industrial environment through the development and
use of new chemicals and production methods,

3. There k agreat deal of evidence indicating that only ft relatively
small fraction of the cancers produced: through contact with occu-
pational carcinogens has been recognised and/or placed on record.
Because of the established widespread industrial contact of large
worker groups with known occupational carcinogens, the potential
scope of the occupational cancer problem evidently is much larger
than apparent from the reported number of occupational cancer cases
and hasardons industrial operations.

4. Medicolegal decisions in compensation procedures of occupational
cancer claims should be based on a competent and critical evaluation
of the entire evidence related to the exposure conditions of the claim-
ant, the presence or absence and the type of any etiology, specific
symptomatic manifestations observed during the latent and develop-
mental periods of the cancer, the length of the latent period, the site
of the cancer, any specific histologic and histochemical characteristics,
the production of corresponding cancers in experimental animals by
the incriminated agent and pertinent- epidemiologic data,

5. Schedule coverage laws are inadequate for providing proper
protection against occupational cancer hasards because.of the dynamic
state of modem industry .resulting in the constant addition of new
chsmicals and production methods which may entail heretofore
unknown occupational cancer hasards. The statute of limitations
contained in the general coverage laws represents its main defect
in the fair and equitable application of this type of workmen’ com-
pensation law to occupational cancer hazards,

6. Since the prevention of occupational cancer hasards and not
financial compensation for established occupational cancers appears
to he the more sensible md humane method of oeetipational cancer
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control, labor codes should be properly adjusted ami enforced so as to
eliminate or reasonably contain occupational cancer hazards in mod-
em industries.

7. For ascertaining the actual, scope of the occupational cancer
problem and for the institution of adequate control measures, it is
essential that occupational cancers and preeanecrons conditions are
made notifiable with local and State health and labor authorities.

8& A comprehensive study Of occupational cancer hazards will
provide a sound basis for au equally urgent investigation, of the

apparent extension of industry-related cancer hazards to large parts
of the general population,
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The Accident Prevention Assnetalions Under the
Qsaebee Workmen’s Comperssation Law

L« H, T. Ccecc, President, Quebec Association, for the Pretention of
Industrial Accidents

| In the absence of Mr, Ciegg, hut su&emem ions read by J. Armand Dcsrsckers, eke
president, Quebec Association fur ike Prevention of Accidents]

i will «x«time briefly the setup of the various safety assockitoiis, and
later, being more familiar with the organization which | represent,
I shah endeavour to elaborate on a few of it major promotional

ft&tivitifis»......... .
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Da. E. C. Steels, Workmen's Compensation Board, Toronto.

Da. Badcs YouSto, Director, Rehabilitation, Workmen’s Compensation Board,

Toronto.
Quebec

Braresar Babj«. Safety Director, Quebec Iron a Titanium Corporation, Sorel,

A G, BAXAACHXy, President, Quebec Metal Mining Association, Norsada.

Da, BarrrsAKO Bsl1uma»®, Workmen’s Compensation Commission, Quebec.

W, L. Bssnstt, President, Quebec Pulp A Paper Safety Association, Quebec.

Jacuues Been«t», Montreal.

Dm L< A Bsocuu, Workmen’s Compensation Commission, Quebec.

Jacques Casobajn, Department of Debar, Quebec.

A. S, Coon, Secretary-Manager, Quebec Fuip & Paper Safety Association,
Quebec.

Paon A. Cooks, Joint Manager, Quebec Industrial Accident Prevention Associa'
tion, Quebec.

A. HkemAtr Cook, Safety Director, Canadian Car A Foundry Co., Ltd,, Montreal.

J. AimAd» BbsbocmS&s, Vice President, Quebec Aasoeiatioa for the Prevention
of Industrial Accidents, Quebec.

J, A DpoKS-rr, Montreal.

Jkak XhsgsAtmusa, Shawinigan Water & Power Co., Montreal,

Path, B ksjasmns, Assistant to President, Casgrain & Qtarboaneau, Montreal.

X E, Drorr, Workmen's Compensation Commission, Quebec,

J. E. E, Desssss, Workmen’s Compensation Comxaisssioi:, Quebec,

J, Il. Deusms. Commissioner, Workmen’s Compensation Commission, Quebec.

Jossrn Dulao® Workmen’s Compensation Commission, Quebec.

ffotrosABLK M. L. Durnassis, Q. C., Premier of Quebec.

Askmoa WMtsm, Vice President, Workmen’s Compensation Commission, Quebec.

Hwojsaauo Onjssxvs; Gaoson, Minister of Finance, Quebec.

Dm Gustavs Gis-obas, Medical Director, Rehabilitation Institute, Montreal.

Wzlitam CAIXAOHNa, Montreal.

S. Gassoag, Chief CIMms Agent, Canadian National Hadways, Montreal.

Jaafr Gasneau, Workmen’s Compensation Commission, Quebec.

Joacuim Caarirsa, Q. C., President, Workmen's Compensation Commission,
Quebec.

Bssrak» C. Hamso, Quebec Power Co,, Quebec,

BunooFHE HasukQ Vice President, Cathode Conference of Labour, Asbestos,

Hon. WsteaBo Hakko, Mayor of Quebec.

A. H. Hoxarnsnoss, President, Quebec; Metal Muses Accident Prevention Associa-
tion, Noranda.

H. H. Hoooh, Chief Claims Agent, Canadian Pacific Railway, Montreal.

Labnotm Hvnmr, Safety Director, Quebec North Shore Paper Co., Bale Comeau,

M. Mane Lacoste, Edifice Cadillac, Montreal. :

Maunieu LArsnsrana, Quebec Iron & Titanium Corporation, SorsL
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Ep<sens LAKoeHENB> Seeretary Gonoral, Quebne Matai Mining Association,
QPete,

Kota Laitactie, Workenerds Compensation Commission, Quebec.

D& Annaon LBcnnae, CMef Mediesj O&ieer, Workmen’« Compensation Com-
mission, Quebee.

D& !> Lsokas», Workmegds Gampepsation Commission, Quéte.

T. B> Lrrrps, Birector, Quéte Métal Mining Assodstion, Moianda.

W. t1 Montgombrt, Safety Xteetor, Koanetk B, S. Robertson, Ltd., Montreal

Fbrmrnb Monstts, Q, Coxmnmimmt, Workmerds Compensation Cosft-
missiois, Montreal.

& AImiiOsss Moresct, Workmen's Compensation Commission, Quéte.

Joan Fnmxxt Orthopedisi; Tachaient», Montreal

Rombo Paquet, Workmerds Compensation. ChraeMssbbh, Quehee.

lionaT QUrK?sn, Dcputy Mimster of Labo?, Bepartment ol b&bor, Quéte.

G. Akt. Rousseau, Workmerds Compensation Commission. Quéte.

1. M. Bochb&ao, Cosmmssianer, Workmerds Compensation Commission,
Quéte.

I>AVip B£kawah», Workrnen’s Coinpensatton Commission, Quebec.

Evarste. RéciiePe, Commissioner, Wnrkmen's Compensation Commission,
Quéte.

L H, Bxoamb, Bsfsiy Direclor, Canadian Johns-Manville €o0,, Ltd., Asbestos.

W. H.:So«?a& Assistant to Mise Manager, Canadian Jolms-Manviitie Go., Lfcsl,
Asbestos.

Die. Camli.lk Simaso, Workmen's Compensation Commission, Quebec.

Dis, F, J. TouranskaP, Division ot industriel llygiérse, Montreal

Dsu B, A. Toacor, President, Industrial Medical Association, Montreal

GastAK» Fkbmbbae, Deputy Ministcr of Labor, Department o L&bor, Quebag,

L, F. TssSrsa, Workmerda Gompensation Commission, Québec.

Jacqoks VssaXAtrt/r, tereiary, Werkrnen'a Compensation Commission, Quefeec.

A, C. Wairee, Superintendant of Safety, Crane Limited, Montreal

Dm R. E. L, Wat&n, Medical Dérector, Crane, Limited, Mon?.mal

St, George Whiib, Workmords Compensation Commission, Quéte,

Seskatehets&n

M, D. Thomtroii, Coamaissioner, Workmen’s Compensation Board, itegina,
G. W. VAu.nAti, Chairroan, Workmeids Compensation Board, Région»
C. G W&XUKS» Mini.ster of Labor, Department of Labor, Regma,

Alabema
Job L. Coleman, Diredor, Department of Industrial Relations, Montgomery.
Arkanz&a

G. L. Cs Axr, Attorney, Cnitéd Mine Workersg Fort Smitli.

D* W, Hontes, CommiBstoner, Workmen's Compensation Commission, lifte
Rock,

AssJonn B, Siebs, Commissioner, Workmeu’a Compensation Commission, Littfe

Rock,
Ckitfor&ia
Cinit Fimaiba, Gnaranteo lasuraoee Co., Los Angeles.

Joskeh 3. Gaabaghes, Manager, State Inanrance Fond, Buriingame.
WY Ma>»onaai> Ghairman« tndbs'ii'iai  IresArn* C? A xin™rioé, Ban Franoiaeo
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Favi- Emmmxmw, Directors Department of Industrial Relations, San
Francisco.

Br. 3z&? S. Tmossas, Department of Employ ««mi* S&iirasessnto»
H» M, Wimo$, Department of KinpUeyiaent, Sacramento,

Colorado -

Bay Il. BaaxxassaA, Chatrenan» Xndtsstri® Commission ai Colorado, Denver,
Hakos.» C. Taut&P&m, Director of Claims, State Compensarlo« Insurance Fund,
Denver.

Vmnedicitl

& B. Couminirc, Hartford Accident & Indemnity Co.» Hartford.
A. H. Ossia«, President, Tosi Oats; House, lv-arytomn,
W. 8. MeCokarox, The Aetna Casualty & Surrey Co., Hartford.

Ddiixmre

Anna Suw, Special Colmaci, E, L du Foot de Hrnmors & Co., Wilmington.
Br. i. J, Mac'Cou.um, Member, l«dusiri&l Accident Board, Wyoming.
Jaisss A. Mruan, President, Industriai Aeeidcnt Board, Wihaiagton.

Pus» N. Waiikisotiis, Member, IndxsStrial Accident Board» Laurei,

Mdrid o/ Gdntnbia

Awnaaiv i. Bibiiisleb, Member»' National Legislative Committee, American
Federaiioa of Labor,

Itilave. FKkOviiacS, Associati? Director «f Education A Research, Co.ogtcss of
Industriai Organisations,

Bsucb A. Gasassi, U. 8. Department ai Labor.

Fas?, E, Grassa, Beeret&ry~Treaaurer, IAIABC» 0. S. Department of Labor.

Dr. W. C, iio&rsn, Chief, Environmental Cancer Skiétmn, Cancer institute.
Department of Health» Education and Welfare, Betkesda, 4>

Ho«. A»rapa LAitsosr» Under Secretary of Labor.

Joua E. Lva'TSS, Chatman, Employees Compensation Appeal Board, D» 8,
Department of Labor.

Marik V, btsimaamitlh, ORlce of the Seeretary«Tr«aSurer( IAXABG, Q. B,
Department of Labor,

Wiujam McCaOBsy, Director» Bureau of Employees’ Compensation, U. S.
Department of Labor,

Fraxx McBnear, U. 8, Department of Labor,

Fiascos 0. Saara» U. S, Department of Labor.

Hobekt Vast Urmm, United Mine Workers Welfare and Retirement Fund.

Florida

«&ASes Camesos, Member, Industrial Commission, Tallahassee.
B. T, Commas:, Ceneri Counsel, Industrial Commission» Tatiaiiasges,

BpOfigy DoRSoneBj Director, Workmen’s Compensation Division, Industrial
Commission, Tallahassee,
dosar« A. Passo, Orlando,

Jams« T, Yoeat&s, Chairman, Industrial Commission, Tallahassee.
Georgia

Eicbaso W. Bwst, Secrotary-Treasuror. Board of Workmen** Compensation,
Collega Park.

W. E. Bookas«, Member, Board of Workmen's Compensation, »Atlanta.
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M&iiie
Jom W.&m&v, lawyer, Bangor,
Mss. MAsrasxn Baskas», Industrial Accident Commission, Augusta,
Cram M. Jour, Member, Industrial Accident Commission, Watoralte.
Jam«s E, Mrs'Ciosa., lawyer, Bangor.

F. E. Ero&abssok, Portland.
Maryland

M mvm %, Eras, Chairman, Industrial Accident Commission, Baltimore.
Dr, Jon« V. llosmsNe, Baltimore.
W. Aranm? MEaein«», Commissioner, Industrial Accident Commission, Balti-
more.
Pawl Simagns, Jr., Manager, Compensation Department, Maryland Casualty
Co,, Baltimore.
$*«K#ir B, Stirra, New Amsterdam Casualty Co., Baltimore.

MassaakmxUs

Ds. AmxmM ft P. Anxzm, Chairman, Subcommittee on Industrial Halations,
American GoSiege of Surgeons, Brookline,

Arasorrsn B. Bacsosowsks, Attorney, Salem.

Daw» B, Ban*», Employe”™ Groups Xjisurassce, Boston,

Tsokas W, Borra, Member, Division of Industrial Accidents, Boston.

B. B. Coorsa, Director of Medical Eolations, American Mutual Liability In-
surance Co,, Boston.

Ebon«* K< Ossosxk, ClsaiMae, Division of Industrial Accidents, Boston.

Fha«s E> Goosmstj Director of Self-Insurance, Division of Industrial Accidents,
Boston.

STAsmoon B, HAitsbtf; Atofetant Yica President, Liberty Mutual Insurance Co,,
Boston.

G. 8. Hahlas, Vice President American Mutual Liability Insurance Co., Boston,

James <3 Habsbby, Attorney, Massaefausetts Bonding and Insurance Co,
Boston.

MAacrans J. Hicks, Boston.

Mas* F, Hsc&, Member, Division of Industrial Accidents, Boston.

Eatas J. Koi.oaof.ias, Member, Division of Industrial Accidents, Boston.

E&wakb J, Moansr, Attorney, Bostoa.

Mauv A. Noosas, Boston.

Asuanr St. Cn&ra, Counsel, Liberty Mutual Insurance Co., Boston.

Josers? A. Souavas, Chief Examiner, Liberty Mutual Insurance Co,, Boston.

Mss. Emma 8. T ousakt, Past President, XAIABC, Quincy.

Michigan

W, C. Braaor, Manager, State Accident Fund, Lansing.

Hrasv F. Bazoos, Superintendent of Claims, State Accident Fund, Lansing.

WAtt-XAi* B. Bucuaka», Chrysler Corp., Detroit.

C. E. Cm&SB&m, Ford Motor Co., Detroit.

Jos« C. Camnaas, Lincoln Mercury Division, General Motors, Detroit.

H. A. CostasAQ, Attorney, State Acoldest Fund, Lansing.

Wjamam J. Dsveas, Cbrysfer Corporation, Detroit.

Crass E> Doaxo, Chrysler Corporation, Detroit.

Jaws» L, Max, Supervisory Attorney, Workmen’s Compensate» Section, Ford
Motor Co., Detroit.
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W. G. Horcususe. Compensation Supervisor, Chrysler Corporation, Detroit.

Qmmn li. Johnson, Manager, Employee Services Department, Ford Motor Co>,
Dearborn.

Wsoiuam J. Janus, Lacey, Joaes & Doetie, Detroit.

F. A. Lux, Staff Attorney, Workmen’s Compensation Section, Ford Motor Co.,
Detroit.

Wads F. McCxaa, do., Mootter, Workmen’s Compensation Commission,
Let,slog.

W. H. MacGsboos. Vice President, Michigan Mutual Liability Co., Detroit.

Bxtmmrr Marcus, Representing Samuel B, Horovits, Muskegon.

BicSaru R. KoRsts, Chrysler Corporati»??, Detroit.

Homme L, O'Coxnbu. Rathe, Maratea, Bohn & Marey, Betroit,

T hkoookk P. Utah. Chairman, Workmen’ Compensation Comrnsssmn, Bitnon-
d&de.

RrcnsB» I» Senmut, Internatmixal Repressolalive, Compensation Department,
UAW-CIO, Detroit,

A. A BnUAnrr, Fino President in Charge of Claims, Corpora-’e Servire, lor.,
Detroit.

Faso 8. Warner, Attorney, Auto Owners insurance Co, Lansing.

Minnesota J
Roanad E. Faricv, Commissioner, Industrial Commission, St. Paul.

Miississippi

Saal S. Anutao. Commissioner, Workmen’s Compensation Commission, Jackson.
John A Cba®> Chairman, Workore»’s Compensation Commission, Jackson.
¢fisseti«

WnnrAM G. Bun«s, Hoperinteedmit, Worksnen’s Compensation, Amerieats,-
Associated Insurance Companies, St, Louss.

Charuss E. Gates, Member, Industrial Commission, Jedersots City,

Ears, F. Courr, Assistami Professor, St. Louis University, St. Louis.

R< Ronnut Cohn, Attorney, Kansas City,

W, E, Frospano, Member, Industrial Commission, JeEerao« Cky.

Sbsnosr H, CiVRSy, Director, BivLdon of Workman’s Crm-jfensatxoo, Jeifemo»
City. A

StssuspN J. Msxa-srr, Chairman, Industrial Commission, Jefferson City.

Menions
W. W. Caesaa, Secretary, Industrial Accident Board, Helena.

Metti Jersey

Winston Brans, Chubb & Bons, Managers, Federal Insurance Go,, Short Hills.
Da. if, E. Batoxer. New Lisbon.
Caro Holonrman, Commissioner, Department of Labor & Industry, Trenton.
BantRP A, Si’Aisi, .Director, Division of Workmen’s Compsnsatioi!, Department of
Labor & Industry, Trontom
Nets M exit®

bnnemaso Jones, Assistant Commissioner, Labor and Industrial Oonumssion.
Easts Fe.
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New York

Evs&srr B. Manager. Ciairxis & Bafety |IMparfcmeot, ScaHyay-"V&esiim
Oli €9, lue., New York.

Lotns AsBsrP, Aeioary, Woodward & Fondilier, New York.

H. Bvm m Bm&AV) Director, Conspensatlon & Ssfeiy, aM mém Locomotive Do.,
Seaenectady.

Msss Gkstsijbb Osvanacoh', Workinen’s Corop-ensatsos! Board, Aits&ay.

BaskO?» A, Cayk»£t, Vice Preside«!, Fideiity & Caaoalty Co., New York.

O&rvss T, C8atton, New York,

MakEsiiasa. D awson;, Past %o:ere?.sry~T?eas«re?. SAIABC. New York,

J. A, DMEsciissa, Seeretary-Cosnptroiler. National Cotonisi on Coj&peiss&tioa
li&xivsmet, New York,

Bknjajkh Dis&is, Siale J»sarance Fund, New York.

Miss Maev Dofflos, Ckairinso. B orkmon's Compensati«« Board, New York.

1 R«:>n Dy&es, United States; Casualtv Co,, New York.

Jossoh Dsan Eowaeos, Atiorney, New York.

Beo«aso FonnriA.ee, Woodward & Pondifier, New York

G, Eaks® Fox, Secretare, Casualiv Hivixo«, Glc-m Falla ineitFanee Co., Ulens
Falla.

Da. Lbonas» 1. Golowatke, Natscmai Ch&lnnais, Cardrao-eirladnstry Coen
\Mirfctee. American Kaart Assodaiioe, New York.

Wsxjas C. Ooarn'C C. E-, Director, instiinte for 1he Grippie« and Dss&blod, New
York.

Miss Jeakinsne Hasaos, Assodate Economist, TYorkoxen's Conpseosatior! Board,
New York.

Anrsao Dajrrafi, United Ptoelworkers 0? America, Beffalo.

Tmsouose B stssi.es, Jh. Attorney, Nai ion& A.-wodaiio« <{ Mj.itosi Casaalty Cos,,
Nere York.

P, H. Busseaasse, A. C, F. Industries, New York.

IL M. JAoaaoa, Manager. ltidxisdrSal Health Program, John« Msorville €0*p.,
New York.

ANoRsw Kaossysow, New York.

Enarra D, Erta, Cottaseli New York Cornpoiisation Isseur&o; Est-ing Board,
New York,.

M. L. 1.AsaowsKi, Western Electric C».xine,, New York.

iosa M, McDokas.o, Diréator, Workntéh'n Gofhpdisation:, Associated Industries
of New York Stato, Ine,, Aihany,

Roeenr E, Maas«ai,d Ad<ntjxistratlve Bcpaty. WorknnuxN Compensation Board,
New York,

Geosoe 13 Mptktdarsj Manager, WorioeenY Compensaiio» & Pisahxlity Clan»»
Drvfeion, Amen«»; Bnrety Co., New York.

MrewAiss, X fWfonroiv, Conorei Manager, Assodai loti of New York State Muitt&
Cssualty Cos., New York.

Rat 1. Oakiev. Statd InsuFanoe Fnnd, New York.

Miss Masso? Pglaxgv, Sorretary, United Steeixvorkers 0? Anwrsea, Buffalo.

Miss Mansr Poporoy, BoRalo

James J. E rgag, Seeret&ry, The Sek'-Insus-ers Assodati««;, New York.

B. V. Evasi, FMestty & Casualty Co. gi New tora, New York,

H'sNSt Ti. Satbb» Generai Manager, New York Conspesis&Mon Issnr&Kea Bating
Board. New York.

A- M, ScKSiror, Inacnanee Manager, N&tiansi Coxmnil <f Siate Ssiif-lwasirers
Assseiatsosg New York.
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Jambs R, Smmmr Atfoweeey,. Amerlc&a Telephone & Telegraph Ce,, "New Yerfc
Ctb®S F, Smbtss, CISiins Attorney, New York Telephone Co-, New York,
Waunuss M. :S3pi®6i»8, Associale Attorney, State Insurance Fanti, New York.
J. Kabbt Tibbsae, Attorney, United Steelworkers of Amenés, Buffalo.
WABassr C. T ook*», Counsel, Utics Mutual Insurance Co., Utlca.
(Sxe, B. WsuA, Western Efecirse Co., Ine., Hew York.
N, Mam.m Woods, Association of Casualty & Surety Cos-, New York,
Da. M, WmuAst Zocsks, Director of Studies, Commerce & Industry AASocktibn

of New York, New York,

North Carolina

. W. Bzaw, Commissioner, Industrial Commission, Raleigh,

North Dakota

&sm Bmm% Chairman, Workmen’s Compensation Bureau, Bismarck,
|_M, Evan, Member, WoykmmvVCompefisatiori Bureau, Bismarck.

Ohi»

H. B. Banobst, Emile E. W&fcsOn, Columbus,

Jacob Cxavmab, Seeret&ry-Tre&aumr, Ohio CIO Council, Columbus.

A Matti**»» Di:0?mo30K, Vice Chairman, Industrial Commission, Columbus.

B, 0. 0©srsKOsmoBB, Superintendent of Claims, Farm Bureau Mutual Auto
Insurance Co,, Columbus.

W. C. Hap?mA8, Attorney, Squire, ganders a Dempsey, Cieveistnd.

M> Hosbano EEISB, Bisector, Workmen's Compensation, Frigidaire Division,
desierai Motors, Dayton.

John Kcuyssn, United Rubber Workers, Akron,

Ricbabb W, Mosse, Chairman, Industriai Commission, Columbus.

Cbaeabs F, Norrsa, B. F. Goodrich Co., Akron.

Tko&as M. Habmas, Jones, Bay, Coeldoy <€Beavi», Cleveland.

Oklahoma,

Fsbb Abbbbt, Industrie Commimlon; Oklahoma City,

Maes CnraoBas, Industrial Commission, Oklahoma City,

Janos AIBS&?C, Hour, Industrial Commlssmn Qklahoura City.

Tom G. Massue, Commissioner, State Insurance Fund. Oklahoma City,
Mort B, Powers,, Chief Attorney, State insurance Fund, Oklahoma City,
E, J. ladastrkd Commission, Oklahoma City.

Oregon,

L, Q. Abbes, Member, Industrial Accident Commission, Salem.
WaxiAM A, Cauuabae, Chairman, Industrial Accident Commission, Salem.

Pennsylvania

F. E. Babhaso, Manager, Compensation and Safety, Bethlehem Steel Co.,
Bethlehem.

beams K. Boat, Deputy Secretary, Department of Labor and Industry, Harris»
urg.

A. 0. CumsmAK, Chief Supervisor, Indemnity; Insurance Co. of North America,
Philadelphia,

W, B. Coaklbv, Secretary, Fire Association of Philadelphia, Philadelphia.

K Gwrr&rass, Manager, Stats Workmen's Insurance Fund, Harrisburg.

R. M. B abtmae, Assistant Manager, Compensation and Safety, Bethlehem Steel
Co., BktBlsh&m.



AFFBNm x e 237

Roaaur C, Hsbokj, Superintendent. Compensation Claim Department, A m «s
Casualty Co., Reading, ..

Bussar, C. Kbisuu« Assistant Manager, State Worfcme&g In8ura&©e Fund,
Darsisburg.

WMta&x Loan, Secretary-Treasurer, National Council et State Belf-Inautare
Association, Philadelphia,

¢0sa* L. Navm?s, Director, Bx»jxeau of Workmen's Compeasatids, Harnsfomp.

F, PsrrcsA&w Chief Safety Inspector, Siate Workmea?s lesurapeeJ” i1~ Mania-
barg-

A Bc%tfedK»£R, Sanerai Attorney, Pennsylvania Railroad €<s, FMiéctelpMs.

Davi» M. WAxefBa, Secretary, Department ai Labor & Industry, Harrisburg.

Puszte>Rito

Miss Rauusi- Nigaouon? Member, Industria} Commission, Ban dosai,
Enoaano A. SAtmaoo, Actuary, State Insurance Fund, Bau Juan.

Rhode island

Aaromo Dr Errero, Esecutive Asslstaxit Curative Center, Department of Labor,
Provides«*.

Da, Joss E. Dosmsy, Medicai Dirselo?, Curative Ceste?, Department of Labor,
Providence.

South Carolina

Mjeéa Fami Coattos, Commissioner, Industrial Commission, Columbia.
Jambs J. Itain, Vice Cis&Irma», Industria? Commission, Columbia.
Mas. H. B. Tara, Columbia.

Tmrmsee

W, H, Pashsm, Commissioner, Departroimi of Labor, Nashville,

Faso A PaiU/iaa, Safety Engineer, Department at Labor, KashysUe.

Dswsr fim an, Director, Division of Workmen’s Compeas&iiou, Department
of Labor, Nashville.

Texas

Da» V. C; Barn», Chief Physician, Humble Oil A Refmkig €0., Houston.
E, L. Ecbmak, Vlas President, Petroleum Casualty Co., Houston,
L. H, Fasa-EtaBN, Chairman, Industriai Accident Board, Ausisi.
Fssux A. EUymE&, President, FetroiaUto Casualty Co,, Houston.
Virginia
Mss. C. B. Hrrca, Richmond.
W. H, Kickkss, Jb< Chairman, Department of Workmen's Compensation.
Eiehmosd.
Washington

Duib® H. Kbbbbot, Supervisor, Rehabilitation Center, Department of Labor
and Industries, Olympia.

West Virginia,

Dm Jobs P, Bsrou, Chairman, Occupational Disease Medical Board, Charleston.

FaAsiania W, Kmx, Executive Secretary, Workmen’s Compensation Fund,
Charleston.

Rudolph J. MoEBJisar, Legal Assistant, Workmen*« Compensation Fund,
Charlestosv.

Geohob W. Sroxr.s, Commissioner, Workmen's Compensation FumL Charleston
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M'M ‘tkdsm”~a, Gklms CksseMj FBaoysis MMu a , W&tsa&l.
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