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missions, which was held in Quebee, Canadas,
October 3-7, 1954.
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Occupational Cancer Hazavds

W. D. Huereer, M. D., Chief, Environmensal Cancer Section, Cancer
Instisute, U. S, Public Health Service, Washingion, D. C.

A. Scope

Oceupstional cancer hazards have plagued mankind for thousands
of years, Undue exposure to agents of our natural environment such
as solar radiation or infections with the worm, Schistosomsa hema-
tobium, have doubtlessly been responsible for the occurrence of
cancers of the exposed skin among outdoor workers and of cancer of
the bladder among farmers of the Nile valley even during prehistoric
times, However, it waa not until the advent of modern industrialiam
some 150 years ago that occupationsl and industry-related agents
have attained s preeminent position in the human cancer problem.
Not only are occupational carcinogens the only well defined known
causes of human caneers, but their number and variety have steadily
incressed mince Pott in 1775 first related the occurrence of scrotal
cancer among chimuey sweeps to their exposurs to soot.

Qur real knowledge and sppreciation of occupationsl cancer pro-
ducing agents as phenomens of modern industrislism dates back some
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75 years with the discovery of the relation between the occurrence of
skin cancer and an occupational exposure to coal tar (fig. 1). The data
given in the following tables (1 and 1a) 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 recognized as
caused by them.

TasLE 1.—Oeccupational Cancers Recorded in the United States and Foreign Countries

up lo 1968
| Number of Number of
Apent 8ites of cunoer cancer cases cancer cases.  Tuolul
i in U.8,A. | ta Europe

Arsenic.. .. ... _._ooeooeooo... Skin...._.. ’ 7! 25 32
Coal tar, piteh_ ... vie e cieaann RN U2 SN : 110 % 3, 150 3, 260
Petroleum_ ..o TR | N 70 | 29 99
Shale o8, - o wo oo e R VT, i 7] 1,900 | 1,907
Lignite tar and paraffin___________._ NI« [; SO i 14 14
Creosote 0ll. . oo ceccnmacan TSN R | 40 41
Anthracene 0ilecee . ccecnmeocnmennn U : 7: TR R, : 20 20
Soot-carbon black. _.____ .. ... .d0e.... .. 1 1490 191
Aromatic amines. .o aaaann Bladder. ... 350400 1, 200 1, 600

13‘;3{3:1 ....... AN &) "
Roentgen- and radium-radiation....)s Leukenda. .} 15 13 29
Ilgng-,,“.f”“,-,. 650 650
ATSeniC. . ... Tamg...... i 7 16 23
ASDRSEOS. cvnnan e R i 22 63 ¢ 85
Chromates. . ..o oo i | s 65 140
U + 1 DR j 0 84 84

- i Nasal eav-
NIKEL oo 3ty i} 0 51 51
{{Nasal sitms,;

Coal tar, pitch. v o eercnecnaanaan P Lung. o .au. i ] 53 53
Petroleum . e e A6 ; 7 33 40
Benzol o .o § Leukemia. 11 31 42
Hlang. . oo.. ) 1 0 1
LETe) 41 {0393 72 NN {Laryux ..... ! 4 0 4
%{Kasﬁl sixms,g o 0 6
. . . Bones.... .. . & ¢ 9
Radiosctive chemicals. .. .._...... i Nasal Sims“g 3 o' 3
Total oo eamaea j ____________ ! 1750 | 7,650 | 8,400

* Approximate.
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TaBLE 1a~—Ttme Table of Discoveries of Occupational Cancers

i z t
Name of agent } Loty § Discoverer : Organs affected ENmm&fmw&m
T : { ;
Chemicals—~Organie: ; . ;
1 IR YL Omupatmnul
Conl tar (Hgnfte)..uu..... . 1876 Do.
Coal tar (bituminous)....! 180 Do.
Conl tar (guthracite)..... iome Do.
Coal tar (fames) ... 1038 Do.
Creosote ol oo owvvvnnnnnny 1920 Do.
Anthracens oil........... % 1908 Po.
Paaffin ol (shale off)....0 1878 Do.
Petroleum still coke...... | 1800 : Do
Petroleum paraffinofl.... 1910 Do.
Petroletn lubricating ofl. 1930 Do.
Shale lubrieating ofl.__._. 1016 i Do.
Benzoleiaiiveenaiiconene. 1928 | Delore & Borgomano. Blood-forming tissues., Do,
Aromatie amines (dye § 1895 i ReBf . i . Bladder, ureter, Kid- z Do,
intermediates). ; i ney.

150p70pY} Ollu s aannnnn | 1952 | Well, Smyth & Nals..| Nosal sinuscs, laryns, | Do

; lung. ;

Chemicals—Inorganic: ; 2 :

| |

Nasal oavity and si- Do
. nuses, Iung.
Fhigsies! ngenisr ¢
Cltraviolet rastintion. ... D184 UNNRL.cconanaans B T Do.
; Environmmental,
Boentgenradintion. ... 1802 | Friehet, caveeriacrvnn fomne 0o o] Occupational,
3 1008 WSS e e el e cennen ] Meodicinal,

Ot 1 Von dugle, Seluvnrte &1 Blad-fermity thes. ! Ocaonpational,
s vum Bhehenrosk,

P | BetKoe e ciinenee Bt Medicinal.
Rudioaet e sabstances. . 1879 | Foerting & Hesee, ... Loy, Oceupational.
© W23 MeXNeal, Wand snd ) SR e Dao.
Witlls ‘
e8| Leswwr, ... wrv Blooib-prrrming theaes, Do.
131 Martsnd s BO0Geeeeicaiene] Do

}

ITowever, an indiscriminate aceeptance of theso figures as reflecting
the actual scope of the occupational cancer hazards would seriously
be misleading for the following reasons. The presence of occupational
cancer hazards has so far been established for only a few worker
groups having contact with one or several of the carcinogenic agonts
listed. While, for instance, it is generally known that workers em-
ployed in gas 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 eloctrode

. .. _.workers in shiminum produetion plants where an exposure to fumes
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from the cleetrodes consisting of a mixture of coal tar, pitch, and
petroleum coke exists. Reliable information, however, is on hand
that these workers suffer from eancers of the skin and, possibly, also
the respiratory tract. The extent of this exposure hazard may be
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 in 1945,

It is equally significant that agoents which have been reported to
have caused occupational cancers among workers of an industry of
one eountry, do not secem 1o have the same effect upon the workers of
an identical industry of another country, if the available data would
bo accepted at their face value.  Since carcinogens behave in their
fundamental disease-producing properties like pathogenic micro-
organisms, thers is no sound reason to assume that carcinogens make
any distinctions in their activity or effectivencss for any national
reasons. In fact, it can be shown that such sciontifically incom-
prehensible discrepancies are mainly due to local differences of report-
ing of oceupational 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, but 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-
secticides was placed on rocord during recent years. If full credence
would bs given to reports on arsenic cancers observed in the United
States, one would be led to belisve that arsenicals in our part of the
world are carcinogenic for almost exclusively medicinal reasons.
Again, it 1s hard to assume that arsenicals 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 cases 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 scems
to be content with attributing here the English observations to the
carcinogenic action of shale oils, the large-scale industrial use of which
was discontinued during the 1920’s, and therefore cannot account for
the more recent English cancer cases observed among spinners,
mechanies, 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 this 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 vear.

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 15 vears, 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 dyes and rubber anti-
oxidants. In contrast, reeent 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.

Finally, somo consideration must be given to the fact that tho goneral
population has varying degrees of contact with some of the carcinogenic
agents through their presence in industrial wastes released into tho
environmental air and bodies of water, and entering subsequently
tho soil and the fauna and floraliving insuch 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 s 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, it 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 cases’”” of berylliosis makes such claims appear as not
unreasonable possibilities since a highly potent carcinogen, such as
beta-naphthylamine, 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 necar beryllium-

-~ -producing ‘or processing plants mightfornishadditionsl evidenceof ——
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cancer hazards related to environmental plant pollution if beryllium
and its compounds are not only carcinogenic for rate and rabbits but
also for man. Similar conditions of industrial atmospheric pollution
exist around arsenic smelters, chromate producing plants, carbon
black factories and oil refineries, as well as uranium ore mills.

The recent compensation claims advanced on the basis of an alleged
existence botweon cigarette smoking and lung cancer also point to the
possibility of a greater future importance of the compensation aspects
connected with the occurrence of cancers f{rom 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 foodstufls.

It appears from these considerations that there can be no doubt that
the actual number of occupational ecancers is considerably higher than
the number of cases placed onrecord. It is of 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 vears have come for decision before compensation boards be-
cause compensation claims in many such cases have been settlod out of
court. With a few exceptions, such as the incidence of lung cancer
among American chromate manufacturers and among German and
Czechoslovakian radioactive ore miners, of nasal sinus, larynx and
lung twnors among American isopropyl alcohol manufacturers, and
of skin cancer among English coal tar manufacturers and processers,
no reliable information is available on the incidence rate of occupational
cancers of the various types among different occupational population
groups.

B. Special Aspects of Occupational Cancers

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

1. Definition of the Term “Occupational Cancer’’.—The term “oc-
cupational cancer” is applied to malignant tumory 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 are caused by
specific agents or etiologically 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 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.

2. Types and Nature of Occupational Carcinogens.—Qccupational
agents 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, s few of which possess carcinogenic properties. A second
group of occupational carcinogens is composed of agents characterized
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 climatie, geologic, dietary, and nutri-
tional conditions, and which in part bave more or less indirect
relations to carcinogenesis (table 2).

Taste 2.—0ccupational Carcinogens—Their Route of Exposure and Their Target

Organs
- e —-
Gonoeal typo ; Specific typs Routs of sxposire | Target orgon
f - e o e
Chemioal sarelongens: |, . ;
Grzanic ool PARBE. o vernemcevnrnernnnn. utaneous, respira- , Blood-forming organs
cals-aromatic, ' i tory. (leukemis, Lymphosars

polyeyolie, bete ! J coma, myelomay,

rrocyelie Beta-naphthylamine, bengl- Respirstory, cuaisne- ; Urogenous organs (dlad-
dine, -aminodiphenyl(aura-  ous, slimentary. i der, ureter, kidney).
mine, msagenta?) {tolul R

dine?). |
* Coal tar, piteh, soot, asphalt, ' Culumesus ... ! Skin.
" tar ofl, creosote off, anthra.  Respuatory, .. ... 3 Lung.
i eene ofl lamp black, lignite . i
< tar and paraitin ofl, g
Synthetic coal ol and tar CutaneoWs............; Skin.
{ Bergiug). { i
Stnle ol v paraMin oll. ..., Lo L Do.
T Respratory. veen] LoTyns.
Petrgbouin fued Sl diesel off, Lutaieods. ., ceen, Skin,
fubesontihg oll apd groaes, § BaSpirsdary v ans cnnnras | Lung.
euttuy uil, corbor bk, 1 .
asphndt, tur, coke, crvie i
| poeaffin o, :
Aliphatie ..., Isoprapstofl . ooiiiiiannas U RO Nesal sinus, laryns, lung,
Toorgande ebetndo | AP mactsconcrsnsrasaanen VL Cutanvos, ingestive, | Skin,
sals, : * Hespiratery, . sowe] Lung.
CNIOREL e ] Nasal cavity, nissal stnus,
R 1 lung.
COBSIAAIY L e veeen swpa da . “M.«“.__‘.} Lung.
OASBRSING L L. L. iee... . L1 SN Do.
Physical earinogens | Xoration, .o.oierann. oo,  Cutsneous,...........' Skin.
fanieing radlgtion, | § Transentoneous. .. ... ; Connective tissue, bons,
i . | blood-forming organs.
3 Raitaetbve nintiantion (lphne,  Cutuneous. . .......... Skin.
b obets, und camma-mdintion), Transeatineous. . ... , Connective tissne, blood.
; i forming organs.
| RospiratorFe . cconnnas, Nasal sinus
H i Lung.
| | Imsmestive . .on . i Bone.
Parngitic mm’mng:ms..} Sohstosamn hematoblnm. ... E VRTINS . e e cneen { Blattder.
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In addition to these established occupational carcinogens there are
s number of potential human carcinogens which have been shown to
elicit cancers in experimental animals and to which workers become
exposed during their regular occupational activities, These po-
tential agents which also must be considered in the adjudication of
compengation claims, are listed in tables 3 and 4.

TasLe 3.~Potential Environmental Human Carcinogens

Types of human contacts

— . Type of uxr
Agent Hite of tumer i jrosurs 8pecles

H
ESUTOREDS. ..o eernnean ; Bressto......... § parentersl, ... Monse, .. ... Manulscture.
...." Lywphnodes... Outaneons. ... .. Rat.........; Dietary additive,

Bynuthetio. .. ...... } ULOIUS. aeenenn. Orul oo Tabbst. ... ! Cosmetio ingredient.
P Bypophysis..... _ooooiiiiiiiians tiinea piguf

Carbon Tetrachloride. . Liver........... COml Ao . L., Industrial solvent,
i . Degreasing agent,
: Dry-cleaning agent,
; Firc-extinguishing agont,
i
i

Manufacture,
Production of freon.
QGrain fumigant,

: Eatractive of oils.
Chlorofort. cevueeana’vana [ SO 2t IO Moue, .., .| Manufacture.
Paventersl. ..ol oo oo Anesthetic,
; Solvent and Extractive of
oils, resios, rubber, waxes,
: iodine, aikalofds, !
Ingredient of lacquer, floor
; ; polish, clesning fuid,
; £ g Production of artificial silk,
l : i plastics.
AAAAAA Orli.cveencoaon Rat... ...} Manufacture,
; Insecticide.
| . Food contaminant,
SR TN ! Ingredient of foodstufls
i § (frults, wine, coffee, and
l ¥
3 H
{
i

i
DDT (8,5-Bis(pehle- ' __de
rophenylLlitri-
chloroethane). : :
Tuanieneld ........... Lo [ R Pavesstorab. ...,

teal.
. Medicinal agent.
* Tenaing agent.
Thioures and deriva. . | du PV IO - R , Citrus fruit preservative,
tives, Thyrowd L0 e s ORI Medicinal agent.
p-Phenstylures (Dub , Taver ... o o oL L Ll L Manufsciure,
ein). } : ; Bweetening agent,
Diethylenc glycol...... Bladder ... SRR C R il | Antifrecze,
! i Intermediate in  sxposive
; § i manufactire,
Softener of lacquer inks,
% I wond stalns, glue, textile,
s | humeetant (tobacoo).
Methylated naphtha- - 8kin,. ... . ..., EATRLAREONS .., ... Aause.. ... Vehicle of Insecticides,
lenes. '
Borgius ocosl oils and ... do .. ....uf DTutanedts, .. { Mouse,..... Manufscture.
tar. Bubeutaneous { Parontersl, ... Rat...... .. Fuel,
tissue. ! , Lubricants,
i ' Plastic production,
] | f

Petrochemieal,
Fisher-Tropsch  ooal | Liver........... 1 Cutaueont. .. vwalos s vavsnnnnn..] Monufacture,
olls, tars, waxes, E § Parenteral. .| Mouse Fuel.
greases, . ! Lubricant.

b Ponahsmiod

|



134 1954

MEETING OF IAIABC

TasLe 3.—Potential Environmental Human Carcinogens—Continued

K
Agent ; Bite of tamor TYM:“ Bpecies Types of human contacts
i H

Light greon B8F bril- g Suboutaneous | Parenteral... ... Rat.. . .... Textfle dyes.
lant blue FOF fast | tisue, Food and cosmetic dyes,
green FCF,

Butter yellow .o nivuene. é TAVOr. v enn) OFBlinanenenan ; Mouse......| Food dye (orfent).

! Bat.ow......| Gasolineg dye.
\ Flars color,

Cellophane, polysthyl- Subeutsneous.. Parenferal.. . ... ... [ - T Film, fiber, plastic-industrial
ane, polyamide (ny- manuiacture and uses,
lon), bakelite teflon, Wrapping material,
polymethyl methace s . ) Medlcinal agent.
rylste. | ! ;

Berrylum...... vevesss BODG..verans .} Parentersl, .. ... Rabbit. .| Metal elloy, X.ray tube,

Respiratary.....; Het,.... .... phosphor manufacturs,
H Relractory vessels,
. Atorlo onergy produstion.

Selevluma............... Lbvr thyroid, . Oral. ... .. ..de.. .. Soll conisminant.

§ | Coloring matter of glass,

] cersmlics, paing, rubber,

j Metal alioys.

! Rubber sccelerator,

: . Photoelectric spparatus.

: : Decolorizer.
Fireproofing agent,
Modicinal agent,

Cobal. e mneionnavaneeen Subcutansous FParenteral . e At.......| Metal alloys snd plating,

tissue,

Coloring matter of glass,
ceratuics, paint, rubber.
gMediemal agent

TavLs 4.~Carcinegenic Chemicals Eliminaied as Environmental Human

Carcinogens

Ble of canoer

posure Bpeedes

Intended use

Subeutansous

tissue.
Subeutansons
{ tissue,

2-A ot plamine-Roorns,

i Bladder.........!

Typo of ex- 1
1
J

Parenteral....... } Mouss, ...,

{
;
|

!

i

OFl s oo ]

Frypanccidal agent.

Insecticide.

8. Evaluation of Evidence—For the establishment of causal rela-
tions botween an exposure to these agents and the subsequent develop-
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 & cancerous response, according to any previous experience
which might be 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 & 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 specific chemical properties and metabolic
peculiarities determine the site of the organ or tissues in which s
cancer is elicited. Therefore, not any cancer, but only cancers of
specific sites are related to any particular carcinogenic agent.

(¢) The type of exposure does not need to be continuous or extend
up to the time of appearance of the cancer, but may be intermittent.
In fact, any contact with the occupational carcinogenic agent may
have coased many months to years or, occasionally, even decades
bofore 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 buildings near the hazardous opera-
tions, if housekeeping and exhaust disposal methods are inadequate
and environmental contamingtions 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 analyze the
medical history of the affectod persons for functional or anatomic
discase manifestations characteristic of a pathogenic action of the
particular carcinogen allegedly involved. Such noncancerous and
often preparatory or precancerous symptoms of etiologic 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-
tions possessing such a significance are, for instance, chronic radio-
dermatitis, chronic tar dermatitis, arsenic dermatosis, chronic solar
dermatitis, chronic radiation periostitis, asbestosis of the lung, and
leukemoid 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,_chromiom nickel,

radioactive substances, and benzol.
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It is important, however, to note that both these procedures are not
applicable for all occupational cancers. Some of the carcinogens do
not produce any etiologically characteristic symptoms, in fact, they
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 does not exist any parallelism between the toxic and/or
irritative properties of any chemical and its potential carcinogenie
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 cancers indicates that
there usually elapses a latent period of years, if not decades, between
the ouset of exposures to 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 a carcinogenic agont. In fact, all cancers
which make their appearance during the first three years of occupation
in a carcinogenic environment should be subjected to severe scrutiny
for u more probable nonocoupational origin bofore they may be
considered from any occupational viewpoint.

TasLe 5.—Latent Periods of Occupational Cancers

%Avemge léucsntf Range of

Organ and sgent i perio latant perfod
Skin
Arsenie: Years Years
Medicinal oo ecmnrm e rn e —————— 18 340
Oecupational. . i e 25 4-46
Y e mmmemrmeec—mame—r———m e e 20-24 1-50
Creosote Ol . o e e e e cmmcmmmcmc————————————— 25 15-40
Mineral ol e ——— 50~54 4-75
Crude paraffin 0l v mvncsvcccomm e amaen 15-18 3-35
Solar radiftion . ceeee cee e cwe e e e dmm e ————— ! 2030 1540
Koradiation o e e o e e ———————— § 7 1-12
Lung
ABDBSEOB . e v e e e m A ——— 18 15-21
CRroOmAteS. e e m ey — 15 5-47
Nicke] PATDODYL. v e i me e e s ma 22 6-30
AL FUITIOS . o e e v v cmmmm e e m e nmm e e 16 923
Tonizing radiation .. ... i 25~85 750
Bladder
Aromabic AmInesS. . . cam e 11~15 i R
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{f) A sucecessful production of cancers in experimental animals by
the administration of any particular chemical or occupational agent
supplies weighty support to & claim that such a factor may have an
identical cffect upon man, especially if the route of exposure, the
physiochemical status of the agent during contact, and the cancer
produced in experimental animals are identical with the corresponding
aspects in human experience. However, because of the pronounced
species specificity of axogenous carcinogenic agents, even positive
experimental evidence provides merely sirongly suggestive but not
entirely conelusive evidence as to the existence of carcinogenic proper-
ties of such agents for man.  Only human experience gives a definite
and irrefutable answer in such matiers.

{g) Pathologic and histologic evidence is in general of only limited
importance in the establishment of the oceupational causation of
cancers, sinee neither the elinieal behavior nor the gross appearance
and histologic structure of cancers are etiology specifie.  However,
in some occupational cancers histologically or histochemieally demon-
strable manifestations sre present whieh give conelusive or snggestive
evidence as to their particular etiology. The presence of asbestos
bodies and asbestosis in a lung affeeted by eancer provides practical
and scientific proof as 1o the asbestotic origin of such a pulmonary
earcinoma.  Of similar eausal significance would be the demonstration
of chromite dust by histochemical methods and by incineration of
sections of the lung of an individual with pulmonary carcinoma.
The histochemical demonstration of arsenic in the skin affected by a
carcinoma represents another illustration of the value of histologic
studies in the determination of the etiology of a cancer. Likewise
the presence of extensive endarteritic changes in a fibrosed subcuta-
neous tissue containing o carcinoma or sarcoma would arouse the sus-
picion that X-ravs or radioactive energy was causally responsible for
the malignant lesion,

It appears from these considerations that a competent and eritical
evaluation of the enlire evidence related to the exposure of the individ-
ual the symptomatic manifestations of the preparatory period, the
tengih of the latent period, the site of the cancer, some histologic or
histochemical characteristics and the existence of corresponding ob-
gervations on cancer production in experimental animals aside from
pertinent cpidemiofogic data represents the scientific basis essential
for medicolegal decisions in litigations of alleged occupational cancers.
C. Compensation Laws

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

" 330588—55—10 o
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hazards, and occupational cancers covered. As of October 1, 1954,
full coverage laws applying to all kinds of occupational diseases in-
cluding cancers had been passed in 26 States of the United States and
the District of Columbia; 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 laws reflect
a legal and sociologic state of mind which is maladjusted to the
dynamic state of modern industry.

However, oven 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 years may be too short for occupa-~
tional cancers which may appear after a longer pertod. 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 employvees, such as especially farm labor and
domestic servants, are excluded from coverage by the law. Since
farming as well as housework have become and are increasingly be-
coming occupations having extensive contact with industrial products
(pesticides, herbicides, svnihetic fertilizers, antisprouting agents,
hormonal fattening agents of livestock, lubricants and fuel of farm
machinery, residual oils for smudge pots, soil improvers, antibiotics,
detergents, waxos, 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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D. Labor Codes and Standards

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

This goal can be achieved to a large degroe by the enforcement of
proper work conditions in operations in which cancer hazards exist,
s0 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
be advisable to have sall 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 familiarizing 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 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 changos in the occupational cancer incidence among the total
population at risk occurring during some 10 to 30 vears after their
introduction. It is therefore desirable that provisions be made for
routinely recording all cancer cases occurring among worker groups
exposed o occupational carcinogens.  All precancerous 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 measures represents an bmportant 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 cancers,

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 industrialized countries during the past 50 years (graph 1).

employment of chemicals having distinet hematotoxic effects.

A
similar, while not 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
1944. This development coincides with a marked increased use of
ionizing radiation as well as with a widespread industrial and medicinal
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It also may be of significance that the age-specific, 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 have resulted from the modern habit
of sun bathing or a more intense environmental, cccupational and
dietary contact of the genecral population with arsenicals, 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 be necessary to
ascertain data on occupational, dietary, environmental and habitual
contacts of the affected individuals, their complexion and race, and

TABLE 6.—Age-specific, Total, and Age-adjusted Morlality Rates Per 100,000
Population for Skin Cancer in White Males and While Females, Uniled States,
1930, 1945, and 1950

White males Pasesnt

Aga shanges

w1 1 b0

W; i |
Under 16 e ;  0.06 0. 08 0.03 . - 062
1524 o oo o1z .n 34| 4209
P Y. X R L2246 .81 476
L T 8| L4 +65
G5B mv i man——————————— 25 . 21 2.7 4-29
B3B8 e e i 80 5.3 5.9 +11
65-T4 . e 23.7 | 16.0 12. 8 20
T5-84 e oo e } 68.2 | 523 | 326 ~38
85 And OVer. wn e e e nmaman z 104. 2 % 172. 4 71. 5 —55
Al ages. .o eieaos i 3.3 32 7 29 laaiiaa.
Ageadjusted 'L ... eiiaiiaan P47 ¢+ 3696 2.9 l ,,,,,,,,
White females

Under 15. - ouor o e eaea e o007 ; 0.07 0.02 —71
)8 7 SO .06 .13 .31 + 138
2834 e e ——————— 23 23 .72 +213
3544 e . 63 .55 1.2 +118
4584 o o e e e 1.5 1.0 1.8 +80
BB . ot ——— e ———— 3.6 29 3.6 +-24
B T4 o wececmmcc s nnsm e ——————————— 11. 4 87 6.8 —22
TBB4 e e ————— 44. 6 26. 3 18. 8 -—29
B i et e amn——— 162, 7 132. 7 68. 5 —48
ALl QS . o - 2.1 2.0 20 .
Age adjusted T oo e ieieie—n 2.9 2.1 19 lamreeenn

1 Adjusted for age on total population of the-United-States; 1850 ——— -
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on the location of the cancers in the exposed or unexposed parts of
the skin (site distribution).

All such data could readily be obtained for occupational factors if
all occupational cancers would be made notifiable. At the same time
this measure would be instrumental in ascertaining to a much groater
degree than herctofore the scope of occupational cancer hazards and
of the cancers resulting therefrom. The effectiveness of this pro-
cedure is strikingly illustrated by a graph (graph 2) published several
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vears ago by Henry in which he showed the striking rise in the number
of cases of cutaneous carcinoma in males and females in England, Wales
and Scotland attributable to occupationsal 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 snd 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 indicating that only a relatively
small fraction of the cancers produced through contact with oceu-
pational carcinogens has been recognized 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 hazardous industrial operations.

4. Medicolegal decisions in compensation procedures of occupational
cancer claims should be based on a competent and critical evaluation
of the entire evidenco 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 hazards 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 be the more sensible and humane method of oceupational caneer
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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 actusl scope of the occupational cancer
problem and for the institution of adequate control measures, it is
essential that occupational cancers and precancerous 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 genersl population,
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The Accident Prevention Associations Under the
Quebec Workmen’s Compensation Law

L. H. T, Crec:, President, Quebec Association for the Prevention of
Industrial Accidents

1In the absence of Mr. Clegg, his stalement was read by J. Armnand Desrochers, vice
president, Quebec Associalion for the Preveniion of Accidents]

I will outline briefly the setup of the various safety associations, and
later, being more familiar with the ovganization which I represent,
I shall endeavour to claborate on a fow of its major promocional
activities,
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194143 William H, Chesnut, Philadelphis, Pa.
1943-44 Emma 8. Tousant, Quincy, Mass.
1944-45 T. A. Wilson, High Point, N, C.

1945-46 L. O. Arens, Salem, Oreg.

1946-47 D. J. Galbraith, Toronto, Ontario.
1947-48 Miss Mary Donlon, New York, N. Y.
1948-49 Spencer H. Givens, Jefferson City, Mo,
1949-50 Harry A. Nelson, Madison, Wis,

1950-51  James L. Hill, Detroit, Mich.

1951-52 Raywond I. Barncs, Orlando, Fla.
1952-53 8. W. Macdonald, San Francisco, Calif.
1953-54 Joachim Grenier, Q. C., Quebee, Canada,

Former Secretaries

1914-15 Richard L. Drake, Highland Park, Mich.

1915-16 L. A. Tarrell, Room 516, Caswell Block, 152 West Wiseonsin Avenue,
Milwaukee 3, Wis,

1918-20 Royal Mecker, Hartford, Conn, {(deceased).
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Ontario Workinen’s Compensation Board,
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Department of Labor of Canada.

Algbama Department of Industrial Relations.
Alaska Industrial Board.

Arizona Industrial Commission.

Arkansas Workmen’s Compensation Commission.
Cslifornia Department of Industrial Relations.
Colorado Industrial Commission and State Compensation Insurance Fund.

sTon.
Delaware Industrial Accident Board,
Florida Industrial Commission.
Georgia Board of Workmen’s Compensation.
Hawali Bureau of Workmen’s Compensation.
Idaho Industrial Accident Board.
Illinois Industrial Commission.
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Indiana Industrial Board.

Iowa Workmen's Compensation Service.

Kansas Office of Workmen’s Compensation Commissioner.

Kentucky Workmen's Compensation Board.

Maine Industrial Aceident Commission.

Maryland State Industrial Accident Commission.

Massachusetts Department of Industrial Accidents.

Michigan Workmen’s Compensation Commission.

Minnesota Industrial Commission.
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New Jersey Department of Labor and Industry,
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Ohio Industrial Commission.
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QOregon State Industrial Aceident Commission.

Pennsylvania Department of Lahor and Industry.

Puerto Rico Indusirial Comnmission and the State Insurance Fund,

Rhode Izsland Department of Labor.

South Carolina Industrial Commission.

South Dakota Industrial Commission.

Tennesses Workmen’s Compensation Division, Department of Labor.

Texas Industrial Accident Board.

Vermont Department of Industrial Relations.

Virginia Industrial Commission,

Washington Department of Labor and Industries.

West Virginia Workmen’s Compensation Fund.

Wisconsin Industrial Commission,

Wyoming Workmen's Compensation Department.

United States Department of Labor.

Assocrate Members

American Academy of Compensation Medicine, Inc., Barnett 8. Fox, Exeecutive
Secretary, 501 Fifth Avenue, New York 17, N. Y.

American Asgociated Insurance Cos., William G. Burch, Superintendent Com-
pensation Claimas, St. Louis, Mo.

American Federation of Labor, 901 Massachusetts Avenue, NW,, Washington 1,
D. C.

American Medical Association, Committee on Workmen’s Compensation, Coun-
cil on Industrial Health, 535 North Dearborn Strest, Chicago 10, Il

American Mutual Liability Insurance Co., Boston, Mass.

American Telephone & Telegraph Co., James R. Shields, Attorney, 185 Broad-
way, New York 7, N. Y.

Association of Casualty and Surety Cos., 60 John Streset, New York 7, N. Y.
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Association of New York State Mutual Casualty Cos., M. J. Murphy, Geveral
Manager, 60 East 42d Street, New York 17, N, Y,

Auto Owners Insurance Co., F. S. Warner, Attorney, Lansing, Mich.

Bethlehern Steel Co., F. R. Barnako, Manager of Compensation and Safety,
Bethlehem, Pa.

Compensation Insurance Rating Board of New York, Henry D. Sayer, General
Manager, 100 East 42d Street, New York 17, N. Y.

Congress of Industrial Organizations, 718 Jackson Place, NW., Washington 6,
D. C.

E. 1. du Poot de Nemours & Co., 7058 Du Pont Building, Wilmington 98, Del.

Joseph Dean Edwards, Attorney, 144 John Street, New York 38, N. Y.

Employers Mutual Liability Insurance Co., Wausau, Wis.

E. 1. Evans, Consulting Actuary, 520 Huntington Bank Building, Columbus 15,
Ohio.

Farm Bureau Mutual Automobile Insurance Co., Columbus 16, Ohio.

The Fidelity & Casualty Co. of New York, Raymond N. Caverly, Vice Presi-
dent, 80 Maiden Lane, New York, 38 N. Y.

Ford Motor Co., James L. Hill, Supervising Attorney, Workmen's Compensation
Section, 3000 Schaefer Road, Dearborn, Mich.

The B. F. Goodrich Co., Charles F. Nutter, Manager, Workmen's Compensation
Department, Akron, Ohio.

Hanna Coal Co., John J. Babka, Compensation Director, St. Clairsville, Ohio.

Hardware Mutual Casualty Co., D. S. Parish, Compeunsation Claims Specialist,
Stevens Point, Wis,

K. H. Hertthy, Herlihy & Herlihy, Attorneys at Law, 412 West Sixth Street,
Los Angeles 14, Calif.

Samuel B. Horovitz, Attorney, 6 Beacon Strect, Boston 8, Mass,

Industrial Medical Association, Dr. Edward Tlolmblad, Managiag Director,
28 East Jackson Boulevard, Chieago 4, Il

Liberty Mutual Insurance Co., 175 Berkeley Street, Boston 7, Mass.

Lumbermen’s Mutual Casualty Co., 4750 Sheridan Road, Chicago 40, IiL

Howard Magee, Attorney, 510 Van Ness Avenue, San Francisco 2, Calif.

Michigan Mutual Liability Co., W. R. MacGregor, Vice President, Mutual
Building, Detroit 26, Mich.

National Association of Claimants Compensation Attorneys, Benjamin Marcus,
407 Michigan Theater Building, Muskegon, Mich.

National Association of Mutual Casualty Cos., 919 Michigan Avenue, Chicago
11, 1L

National Couneil on Compensation Iusurance, 45 Faat 17th Street, New York 8,
N. Y.

Navional Council of State Self~Iosurcrs’ Assuciations, Walter Linn, Scerctary-
Treasurer, Finance Building, Philadelphia 2, Pa.

The Pullman Co., F. R. Callahan, Director, Bureau of Safety and Compenss-
tion, Merchandise Mart Plaza, Chicago 54, Iil

E. E. Watson, Consulting Actuary, 2730 Leveque Lincoln Tower, Columbus 15,
Ohlo, ~ - o e

Western Electric Co., V. J. Gilbert, Attorney, 195 Broadway, New York 7, N. Y.

Woodward & Fondiller, Ine., Consulting Actuaries, 200 West 57th Street, New
York 17, N. Y.

Zurich General Accident & Liability Insurance Co., Ltd.,, Henry Buchman,
Superintendent, Compensation Claims Department, 135 South La Salle
Street, Chicago 8, Iil,
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Official Attendance at the Fortieth Annual Meeting
of the International Association of Industrial Acci-
dent Boards and Commissions

CANADA

Alberta

A. Farmno, M. B. E., Commissioner, Workmen's Compensation Board, Ed-
monton,

Dr. H. H. Heesorn, Chief Medical Officer, Workmen’s Compensation Board,
Edmonton.

C. M. Macurop, Q. C., Chairman, Workmen’s Compensation Board, Edmnonton,

Britisk Columbia

F. P. Arcuisavrp, Secretary, Workmen'’s Compensation Board, Vancouver.
Apax Beuy, Chairman, Workmen'’s Compensation Board, Vancouver,
C. W. Prircearp, Commissioner, Workmen’s Compensation Board, Vancouver.

Manitoba

G. L. CousLey, Q. C., Commissioner, Workmen's Compensation Board, Win-
nipeg.
P. V. E. Jones, Assistant to Commissioner, Workmen’s Corapenssation Board,
Winnipeg.
New Brunswick

A. A. CmsaoLy, President, New Brunswick Accident Prevention Association,
Moncton,

R. G. Jounsrton, Vice Chairman, Workmen’s Compensation Board, 8¢t. John,

J. A. LeBranc, Claims Officer, Workmen’s Compensation Board, St. John,

Newfoundland

Crarencs V. Hancocr, Commissioner, Workmen’s Compensation Board, St.
John's,

Nova Scotia

Anraur PerriE, Commissioner, Workmen’s Compeusation Board, Halifax.
Frang Rowe, Chairman, Workmen’s Compensation Board, Halifax.

Ontario

J. F. CauvLey, Vice Chairman, Workmen’s Compensation Board, Toronto.

Max Dopps, Ontaric Federation of Labor, Toronto.

F. Fivenasm, Workmen’s Compensation Board, Toronto.

Grorae Garrow GreeNE, Director, Federal Government Employees Compensa-
tion Branch, Department of Labor, Ottaws.

W. J. Jounsron, Workmen’s Compensation Board, Toronto.

J. B. Laxg, Department of Labor, Ottawa.

. 994
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L. B. Lerrarp, Physicist, Division of Industrial Hygiene, Department of Health,
Torounto.

Wmrs MacracaLan, President, Canadian Industrial Safety Conference, Toronto.

V. C. Pagran, Director, Canadian Branch of the I. L. Q., Ottawa.

G. R. Poore, Workmen’s Compensation Board, Toronto.

Arran Porter, Department of Labor, Ottawa.

A. Rosinson, Workmen’s Compensation Board, Toronto,

E. E. 8rarrow, Chairman, Workmen’s Compensation Board, Toronto.

Wanren W, Stearns, Claims Manager, Liberty Mutual Insurance Co., Toronto.

Dx. E. C. Sreere, Workmen’s Compensation Board, Toronte.

Dr. Bruce Youwno, Director, Rehabilitation, Workmen'’s Compensation Bosard,
Toronto.

Quebee

Sreenen Bamin, Safety Director, Quebec Iron & Titanium Corporation, Sorel,

A. G. BarracHEY, President, Quebec Metal Mining Association, Noranda.

DRr. BerrranD BriLEMare, Workmen’s Compensation Commission, Quebsec,

W. L. Benngrr, President, Quebec Pulp & Paper Safety Association, Quebec.

Jacques BErNArD, Montreal.

D=r. L. A. Brocuu, Workmen’s Compensation Commission, Quebec.

Jacques Casorain, Department of Labor, Quebec.

A. 8. Coox, Secretary-Manager, Quebec Pulp & Paper Safety Association,
Quebee.

Paur A. Cooxks, Joint Mansager, Quebec Industrial Accident Prevention Associa-
tion, Quebec.

A. Heamawn Corg, Bafety Director, Canadian Car & Foundry Co., Ltd., Montreal.

J. Armanp Desrocuers, Vice President, Quebec Association for the Preveation
of Industrial Accidents, Quebec.

J. A, Duckerr, Montreal,

Jean Dessauvires, Shawinigan Water & Power Co., Montreal.

PauL DEssarpInsg, Assistant to President, Casgrain & Charbonnesu, Montreal,

J. E. Drox, Workmen’s Compensation Commission, Quebec.

J. E. R. Demers, Workmen’s Compensation Commission, Quebec.

J. H. DeusLe, Commissioner, Workmen’s Compensation Commission, Quebec.

JoserE DELAGE, Workmen’s Compensation Commission, Quebee.

Howozasiue M. L. DurLessis, Q. C., Premier of Quebec.

Arrgur Fosrer, Vice President, Workmen’s Compensation Commission, Quebec.

HonorasLe ONEsiME GAacoNoN, Minister of Finance, Quebec.

Dn. Goustave Ginoras, Medical Director, Rehabilitation Instifute, Montreal.

Woaram GaiLacuer, Montreal.

8. Greaory, Chief Claims Agent, Canadian National Railways, Montreal.

JeaN GarNEAU, Workmen’s Compensation Commission, Quebec.

JoacHiM GRENIER, Q. C., President, Workmen’s Compensation Commission,
Quebec.

Bernarp C. Hamer, Quebse Power Co., Quebec.

RouponreHE Hamer, Vice President, Catholic Conference of Labour, Asbestos,

Hon. Wiwrrep Hamern, Mayor of Quebec.

A. H. HONSBERGER, President, Quebec Metal Mines Accident Prevention Associa-
tion, Noranda.

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

Leororp Huserr, Safety Director, Quebee North Shore Paper Co., Baie Comeau.

M. Maxrc Lacoste, Edifice Cadillac, Montreal.

Mavnice LareErrigre, Quebee Iron & Titanium Corporation, Sorel.
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Eveene Larocurrrs, Secretary Coneral, Quebec Metal Mining Association,
Quebee.

Norr Larocws, Workmen's Compensation Commission, Quebec.

Da. Arraur Lecierc, Chief Medical Officer, Workraen's Compensation Com-
mission, Quebec.

Dgr. D. Leonarp, Workmen’s Compensation Commission, Quebec,

T. E. Lrrree, Director, Quebec Metal Mining Association, Noranda.

W. Ii. MonToomEeRyY, Safety Director, Kenneth B. 8. Robertson, Ltd., Montreal.

Panrrs Moxerre, Q. C., Commissioner, Workmen's Compensation Com-
mission, Montreal,

J. Aupuoxse Morency, Workmen's Compensation Commission, Quebec.

JEAN Paenix, Orthopedist Technician, Montreal.

Romeo Pagquer, Workmen’s Compensation Commission, Quebee.

Dorar Quinper, Deputy Minister of Labor, Department of Labor, Quebec.

G. Awxr. Rocsseau, Workmen's Compensation Commission, Quebee.

¥. M. Rocuereau, Commissioner, Workmen’s Compensation Commission,
Quebec.

Davip Roprrarp, Workmen’s Compensation Commission, Quebee.

Evariste Rocrerrs, Commissioner, Workmen’s Compensation Commission,
Quebee,

I. H. Broang, Safety Director, Canadian Johns-Manville Co., Ltd., Asbestos.

W. H. SBouran, Assistant to Mine Manager, Canadian Johns-Manville Co., Ltd.,
Asbestos.

Dr. Camire Simarp, Workmen’s Compensation Comimission, Quebee.

Dz. F. J. Touranceay, Division of Industrial Hygiene, Montreal.

Dr. E. A. Turcor, President, Industrial Medical Association, Montresl,

Gerarp TrREMBLAY, Deputy Minister of Labor, Department of Labor, Quebee.

L. P. Tessier, Workmen’s Compensation Commission, Quebee.

Jacques VerreavLt, Secretary, Workmen’s Compensation Comimission, Quebee.

A. C. WaLkeR, Superintendent of Safety, Crane Limited, Montreal.

D=r. R, E. L. Warsown, Medical Director, Crane, Limited, Montreal.

8r. Georor Wrire, Workmen’s Compensation Commission, Quebec.

Saskalchewan

M. D. Tuomrson, Commissioner, Workmen's Compensation Board, Regina.
0. W, Vawreay, Chairman, Workmen’s Comnpensation Board, Regins.
C. C. WrnLiang, Minister of Labor, Department of Labor, Regina.

UNITED STATES

Alabama
Jor L. CorLeman, Director, Department of Industrial Relations, Montgomery.

Arkansas

G. L. Gnanr, Attorney, United Mine Workers, Fort Smith.
0. W. Howrmzs, Commissioner, Workmen’s Compensation Commission, Little
Rock.
ArNorp B. Bigkgs, Commissioner, Workmen’s Compensation Comumission, Little
Rock.
Califormia

Cuer Frazier, Guarantee Insurance Co., Los Angeles.
Josern J. Garracuer, Manager, State Insurance Fund, Burlingame,

B WURIAERS N LD, CHRIFRER, Tndirleial AcCidont "Ualoniish, Sai Trantifed, =
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Paul Scuarnexsens, Director, Department of Industrial Relations, San
Francisco,

Dr. Berr 8. Tnouas, Departinent of Employment, Sacramento.

H. M. Wsox, Department of Bmployment, Sacramento,

Colorado

Ray H. Branxaman, Chairman, Industrial Commission of Colorado, Denver.
HarnoLp C. Tuomresox, Director of Claims, State Compensation Insuranee Fund,
Denver.
Connecticut

D. E. Covcurax, Hartford Accident & Indemnity Co., Hartford.
A, H, Geusrs, President, Toll Gate House, Ivorytown.
W. 8, McConrsmick, The Aetna Casualty & Surety Qo., Hariford.

Delaware

Anzrl Kraw, Special Counsel, E. 1. du Pont de Nemours & Co., Wilmington,
Dr. 1. J. MacCorruy, Member, Industrial Aecident Board, Wyoming,
Jasmes A, MuiLiy, President, Industrial Accident Board, Wilmington.

Foru N, Warrixarox, Member, Industrial Accident Board, Laurel,

Dastriet of Coluwmbia

Axpapw J. Biemuuer, Member, National Legisiative Committee, American
Federation of Labor.

Franx Fenrxpacg, Associate Director of Education & Researeh, Congress of
Industrial Organizations,

Bruce A Greexg, U. B. Department of Labor,

Pave ¥, GraskE, Secretary-Treasurer, IATIABC, U. 8. Department of Labor,

Dr. W. C. Hueper, Chief, Environmental Cancer Section, Cancer Institute,
Department of Health, Education and Welfare, Bethesds, Md.

Hon. Awrncr Lansox, Under Scerctary of Labor,

Joux E. Lawyer, Chairman, Employees Compensation Appesl Board, U, 8.
Dopartment of Labor,

Mawmie V. Lerrisowswy, Office of the Secretary-Treasurer, TAIABC, U. S,
Department of Labor.

Winisam McCauvLey, Director, Bureau of Employees’ Compensation, U. 8,
Department of Labor,

Frang McEvroy, U. 8. Department of Labor.

Frawces C. Surry, U, 8. Department of Labor.

Rouenr Vax Hyning, United Mine Workers Welfare and Retirement Fund.

Florida

James Camerox, Member, Industrial Commission, Tallahassee.

B. T. Corenmaxn, General Counsel, Industrial Commission, Tallahassee.

Rooxey Durrance, Director, Workmen's Compensation Division, Industrial
Commission, Tallahsassce.

Josera A. Parks, Orlando.

Jamps T. Voceunr, Chairman, Industrial Conunission, Tallahassee,

Georgia

Ricuaro W, Besr, Secrctary-Tressurer, Board of Workmen's Compensation,
College Park.
W. . Bucgner, Member, Board of Workmen's Compensation, Atlanta.
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Idaho

Cuirrorp J. Horxins, President, National Associstion of Self Insurers, Lewiston,
B. W, Orrenngiy, Chairman, Industrial Accident Board, Boise.

Hitnots

Dan Apair, National Safety Council, Chicago.

Henry Buceman, Superintendent, Compensation Claims Department, Zurich
Genersal Accident & Liability Insurance Co., Ltd., Chicago.

Eun M. Caurgnpo, Commissioner, Industrial Commission, Chicago.

Frorp E. Frazer, Director, Industrial Division, National Association of Mutual
Casualty Companies, Chicago.

Mrs. Marsorie W. Grigssy, Council on Industrial Health, A. M, A., Chicago.

S. J. Houpsrmay, Chairman, Industrial Commission, Chicago.

RoBert S. Howe, Lumbermen’s Mutual Casualty Co., Chicago.

D. W, Johnston, Commissioner, Industrial Commission, Chicago.

Dr. Mwron H, Kronensers, Medical Services Manager, Caterpillar Tractor
Co., Peoria.

H. Gexe Mirer, National Salety Couneil, Chicago.

Joun Movrin, Commissioner, Industrial Commission, Chicago.

Dr. C. T. Ouson, Chairman, Commission on Workmen's Compensation, Indus-
trial Medical Association, Chicago.

J. A. Pasxigwicz, Ilincis Department of Labor, Chicago.

8. J. Srevens, Western Electric Co., Chicago.

Pavr 8. Wise, American Mutual Alliance, Chicago.

Indiana

Howarp T, Barman, General Manager sand Counsel, Lynch Coal Operators
Reciprocal Association, Terre Haute.

Dr. A. K. Harcourr, Indianapolis.

Exanver F. Murgr, Hearing Member, Industrial Board, Indianapolis.

Joseru P. Mrrer, Chairman, Industrial Board, Indianapolis,

Towe

C. H. Greenitey, Deputy Commissioner, Workmen's Compensation Service,
Des Moines.
Kansas

Epwarp Cunry, Commissioner, Office of Workmen’s Compensation Commis-
sioner, Topeka.

Arserr M. Ross, Examiner, Office of Workmen's Compensation Commissioner,
Kansgas City.

Raven J. Toornmg, Examiner, Office of Workmen's Compensation Comumissioner,
Hutehinson.

SiMpoNn Wess, Examiner, Office of Workmen’s Compensation Commissioner,
Pittsburg,

Kentucky
Paor Cowmss, Acting Commissioner, Department of Industrial Relations

Frankfort.
H. Wnriams, Attorney General, Department of Labor, Frankfort.
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Maine

Joux W. Barrou, Lawyer, Bangor.
Mrs. MapeLiNe Barnarp, Industrisl Accident Commission, Augusta.
Cyrin M, Jory, Member, Industrial Accident Commission, Waterville.
James E, Mrregzern, Lawyer, Bangor.
F, E. RicaarpsoN, Portland.

Maryland

Mzrvin L, Fing, Chairman, Industrial Accident Commission, Baltimore.
Dr. Joun V. Horxins, Baltimore.
W. Auszrr Mgencming, Commissioner, Industrial Accident Commission, Balti-
moreg,
PauoL Siemers, Jr., Manager, Compensation Department, Maryland Casualty
Co., Baltimore,
Hexry B. Surer, New Amsterdam Casualty Co., Baltimore,

Massachusells

Dr. Avexanper P, Arrxen, Chairman, Subcommittee on Industrial Relations,
American College of Surgeons, Brookline,

AvpaonsE B. BacroROWSEKy, Attorney, Salem.

Davip D. Bangs, Employers Groups Insurance, Boston.

Tromas W, Bowg, Member, Division of Industrial Accidents, Boston.

R. B. Coorer, Director of Medical Relations, American Mutual Liability In-
surance Co., Boston.

Evcene H. Giroux, Chairman, Division of Industrial Accidents, Boston.

Franz E. Goorrry, Director of Belf-Insurance, Division of Industrial Accidents,
Boston.

Sranwoop L. Hanson, Assistant Vice President, Liberty Mutual Insurance Co.,
Boston.

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

James G. Hamnepy, Attorney, Massachusetts Bonding and Insurance Co.,
Boston.

Marcewta J. Hrexs, Boston.

Mary F. Hicks, Member, Division of Industrial Accidents, Boston.

Evras J. Xovorouras, Member, Division of Industrial Accidents, Boston.

Evwaro J. Munreay, Attorney, Boston.

Mary A. NooNnax, Boston.

AsuLey Sr. Cuair, Counsel, Liberty Mutual Insurance Co., Boston.

Josepa A, Suruivaw, Chief Examiner, Liberty Mutual Insurance Co., Boston.

Mgs. Euma 8. Tousant, Past President, JAIABC, Quiacy.

Michigan

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

Harry F. Briags, S8uperintendent of Claims, State Accident Fund, Lansing.

Wuriam E. Bucuanan, Chrysler Corp., Detroit.

C. E. Cagorress, Ford Motor Co., Detroit.

Joun C. Crupers, Lincoln Mercury Division, General Motors, Detroit.

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

Woariam J. Devers, Chrysier Corporation, Detroit.

Cyrus E. Durto, Chrysler Corporation, Detroit.

James L. Hpou, Supervisory Attorney, Workmen'’s Compensation Section, Ford
Motor Co., Detroit.

3305885818 . -
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W. G. Horcuxiss, Compensation Superviser, Chrysler Corporation, Detroit.

George E. Joungoxn, Manager, Employee Services Department, Ford Motor Co.,
Dearborn.

Wrrrasm J. Jones, Lacey, Jones & Doelle, Detroit.

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

Wape . McCrer, Jr, Member, Workmen's Compensation Commission,
Lansing.

W. B, MacGrecor, Vice President, Michigau Mutual Liability Co., Detroit.

Bensamin Marcus, Representing Ssmuel B, Horovitz, Muskegon.

Ricrarp R. Norrrs, Chrysler Corporation, Detroit,

Rogerr .. O'Coxxel, Rothe, Marston, Bohn & Mazey, Detroit.

Treopore P. Iiyay, Chairman, Workmen’s Compensation Commissgion, Dimon-
dale.

Ricrarp L. Scuxipr, International Representative, Compensation Department,
UAW~CIO, Detroit.

A. A. Scuwrrr, Viee President in Charge of Claims, Corporate Serviee, Ine.,
Detroit,

Fren 8, Warner, Attorney, Auto Owners Insurance Co., Lansing.

Minnesota

Roserr E. Fariey, Commissioner, {ndustrial Commission, 8t. Paul.
Mississippt

8Bam 8. AwLres, Commissioner, Workmen’s Compensation Commission, Jackson,
Joux A. Craie, Chairman, Workmen's Compensation Commission, Jacksou.

Missouri

Wittiay G. Bured, Superintendent, Workmen's Compensation, Ameriean-
Associated Insurance Compaunies, St. Louis.

Cuaries B. Cares, Member, Industrial Commission, Jefferson City.

Earu ¥. Curir, A~-istant Professor, 8t. Louis University, St. Louix

K. Ronert Conx, Attorney, Kansas City.

W. E. PregLaxp, Member, Industrial Commission, Jefferson City.

See~xcer H. Grvexs, Dircctor, Division of Workmen’s Compensation, Jefferson
City.

Brerusy J. Miwerr, Chairman, Industrial Commission, Jefferson City.

Monlana
W. W. Casper, Secretary, Industrial Accident Board, Helena.

New Jersey

WinsTon Brany, Chubb & Song, Managers, Federal Insurance Co., Short Hills,
Dr. H. E. Bricker, New Lisbon,
Carr Houperman, Commissioner, Department of Labor & Industry, Trenton.
Danter A. Sparr, Dircctor, Division of Workmen's Compensation, Department of
Labor & Industry, Trenton.
New Mexico

Erexngzer Jongs, Assistant Commissioner, Tabor and Industrial Conumission.
Santa Fe.
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New York

Evererr R. AipeN, Manager, Claims & 8afety Department, Socony-Vacuum
Oil Co., Ine., New York.

Lovurs Arnerr, Actuary, Woodward & Foundiller, New York.

H. Doprey Bieray, Director, Compensation & Safety, Afferican Locomotive Co.,
Schenectady,

Miss Gerraune Cavanaven, Workmen's Compensation Board, Albany,

Ravwono A, Caveruy, Vice President, Fidelity & Casualty Co., New York.

Oniver T. Crayron, New York.

Marsnarn Dawson, Past Secrotarv-Tressurer, [ATIARC, New Vork.

J. A. Dexxscnerz, Secretary-Comptroller, National Couneil on Compenastion
Insurance, New York.

Bensamiy Dissin, State Insurance Fund, New York.

Miss Many Donron, Chairman, Workmen's Compenration Board, New York.

J. Ravrn Dyxes, United States Casualty Co,, New York,

Josery DeaN Epwarps, Attorney, New York.

Ricuarp Fenonrer, Woodward & Fondiller, New York.

G. Baree Fox, Secretary, Casualty Division, Glens Falls Insurance Co., Glens
Falls,

Dr. Leowary J. Govrowarer, National Chairman, Cardisc-in-Iudustry Come
mittee, American Heart Associstion, New York.

Wrris C. Gorrny, C. E., Director, Institute for the Crippled and Disabled, New
York.

Miss Juanerre HanwoN, Associate Keonomist, Workmen's Compensation Board,
New York.

Arrrep Hewex, United Steelworkers of Awmerien, Buffalo,

Turopore Herzuer, Ju,, Attorney, National Association of Mutual Casualty Cos.,
New York.

F. H. Husrunies, A. C. F. Industries, New York.

H. M. Jacgsown, Manager, Industrial Health Program, Johns Manville Corp.,
New York.

ANpREW Karmykow, New York.

Evpwin D. Kvig, Counsel, New York Compeusation Insurance Reting Board,
New York.

M. L. Laskowskr, Western Electric Co., Ine., New York.

Joun M, McDowxavp, Director, Workmen’s Compensation, Associated Industries
of New York State, Inc., Albany. :

Rosert E. MansuaLy, Administrative Deputy, Workmen's Compensation Board,
New York.

Grorce B, Muuican, Manager, Workmen's Compensation & Disability Claims
Division, American Surety Co., New York.

Micnakn J. Monrrny, General Manager, Association of New York State Mutual
Casualty Cos., New York.

Ray J. Oakuey, State Jnsurance Fund, New York.

Mrss Mariox PoLaxov, Seeretary, United Steelworkers of Amserica, Buffalo,

Miss Mary Poroxov, Buffalo.

James J. Rucan, Secretary, The Self-Insurers Association, New York.

R. V. Ryay, Fidelity & Casually Co. of New York, New York.

Henry D. 8aver, General Manager, New York Compensation Insurance Rating
Board, New York.

A. M. Scamor, Insurance Manager, National Council of State Self-Insurers
Association, New York.
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James R. Barenps, Attorney, American Telephone & Telegraph Co., New York.
Crrus F. 8myras, Claims Attorney, New York Telephone Co., New York.
Wouan H. Stigcuirs, Associate Attorney, State Insurance Fund, New York.
J. Hamer Trernan, Attorney, United Steelworkers of America, Buffalo.
Wargrsr C. Tucker, Counsel, Utica Mutual Insurance Co., Utica.
Gro. D, WeLLs, Western Electric Co., Inc., New York.
N. Mograan Woops, Association of Casualty & Surety Cos., New York,
Dr. M. WiLiam Zycxeg, Director of Studies, Commerce & Industry Association

of New York, New York.

North Carolina

J. W. Bean, Commissioner, Industrial Commission, Raleigh,

North Dakota

Oris Bryant, Chairman, Workmen'’s Compensation Bureau, Bismarck.
B. M. Ryan, Member, Workmen’s Compensation Bureau, Bismarck,

Chio

H. D. Baxvcert, Emile E. Watson, Columbus,

Jacor CrLaYmaN, Secretary-Treasurer, Ohioc CIO Council, Columbus.

J. Marxarp DickersoN, Vice Chairman, Industrial Commission, Columbus.

B. G. GorremoriLer, Superintendent of Claims, Farm Bureau Mutual Auto
Insurance Co., Columbus.

W. C. HarruaN, Attorney, Squire, Banders & Dempsey, Cleveland.

M. HowLanp Kgrisg, Director, Workmen's Compensation, Frigidaire Division,
Genersal Motors, Dayton.

Joun Kuwmeer, United Rubber Workers, Akron.

Ricuarp W. Mongsg, Chairman, Industrial Commission, Columbus.

Caarues F, Norrer, B. F. Goodrich Co., Akron,

Traomas M. Harmaxn, Jones, Day, Cockley & Reavis, Cleveland.

Oklahoma

Frep Avperr, Industrial Commission, Oklahoma City,

Maex Caipers, Industrial Commission, Oklahomsa City.

Juoee ALserr C. Hunt, Industrial Commission, Oklahoma City.

Tom G. MarriN, Commissioner, State Insurance Fund, Oklahoma City,
Mont R. PowseLr, Chief Attorney, State Insurance Fuad, Oklahoma City.
E. J. Suraeruanp, Industrial Commission, Oklahoma City.

Oregon

L. O. Asexs, Member, Industrial Accident Commission, Salem.
Woaam A, Carnamaw, Chairman, Industrial Accident Commission, Salem.

Pennsylvania

F. R. Barnaxo, Manager, Compensation and Safety, Bethlehem Steel Co.,
Bethlehem,

Frang K. Boar, Deputy Secretary, Department of Labor and Industry, Harris«
burg.

A. C. Carisruan, Chief Supervisor, Indemnity Insurance Co. of North America,
Philadelphis.

W. D. Coaxvuy, Secretary, Fire Association of Philadelphia, Philadelphia.

E. Gwauaaam, Manager, State Workmen's Insurance Fund, Harrisburg.

R. M. HarrMaN, Assistant Manager, Compensation and Safety, Bethlehem Steel
Co., Bethlehem.
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Rosgrr C. Heron, Superintendent, Compensation Claim Department, American
Casualty Co., Reading. .
Russer C. Kersen, Assistant Manager, Btate Workmen’s Insurance Fund,
Harrisburg.

Warrer LinN, Secretary-Treasurer, National Council of State Self-Insurers
Association, Philadelphia.

Joun L. Navior, Director, Bureau of Workmen's Compensation, Harrishurg,

F. Prircuary, Chief Safety Inspector, State Workmen’s Insurgm'ae.l"nﬁd, Harris-
burg.

A, Scurorpen, General Attorney, Pennsylvania Railroad Co., Philadelphia.

Davip M. WarLker, Secretary, Department of Labor & Industry, Harrisburg.

Puerto Rico

Miss Raguer Nicaaruron:, Member, Industrial Commission, San Juan.
Epvuarpo A, SaNTIAGO, Actuary, State Insurance Fund, S8an Juan.

Rhode lsland

Anronto Di Pinvo, Executive Assistant Curative Center, Department of Labor,
Providence.
Da. Joux E. Dowuey, Medical Director, Curative Center, Department of Labor,
Providence.
South Carolina

Miss Farrg Crayron, Commissioner, Industrial Commission, Columbia.
James J. REmp, Vice Chairman, Industrial Commission, Columbia.
Mzs. H. 8. Targ, Columbia.

Tennessee

W. H. Parray, Commissioner, Department of Labor, Nashville,

Pavr A. Punrirs, SBafety Engineer, Department of Labor, Nashville.

Dewey Warrrie, Director, Division of Workmen’s Compensation, Department
of Labor, Nashville,

Texas

Dz. V. C. Barrp, Chief Physician, Humble Oil & Refining Co., Houston.
R. L. Ecxman, Vice President, Petroleum Casualty Co., Houston.
L. H. FLewgwLEN, Chairman, Industrial Accident Board, Austin,
Ferix A. Rayumen, President, Petroleum Casualty Co., Houston.
Virginia
Mags, C. B. Hrren, Richmond.
W. H. Nickews, Jr., Chairman, Department of Workmen's Compensation,
Richmond.
Washington

Euver H. Kexxepy, Supervisor, Rehabilitation Center, Department of Labor
and Industries, Olympia.

West Virginia

D=, Jorn P, Brick, Chairman, Occupational Disease Medical Board, Charleston.

Fravgunw W. Kexy, Executive Secretary, Workmen's Compensation Fund,
Charleston.

Rupornrn J. Murexsky, Legal Assistant, Workmen’s Compensation Fund,
Charleston.

Georar W. Sroxes, Commissioner, Workmen's Compensation Fund, Charleston.
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Wisconsin
Srzvuew J. Haspuon, Attorney, Milwaukee,
B: E. Kvnoms, Viea President, Employers Mutuals, Wausau.
Monrmuar Luvrray, Assistant Attorney General, Madison.
J. B, Linsres, Claims Counsel, Employers Mutuals, Wanssau.
Harry A, NeLsow, Director, Workmen’s Compensation, Industrial Commission,
Madison,
Vorrs Weaswre, Chairman, Industrisl Commission, Madison.

Wyoming
Wizzan P, Perer, Manager, Workmen’s Compensation Commission, Cheyenne.
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