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Cecupstional Cancer Havards
¥. D. Howezn, M. D, Chid, } Canver Suction, Cancer

Instinuts, U, S, Public Hoalth Servics, Weshingion, D, C.
4. Scope

Oevupational cancer bazards have plagued rankind for thouveunds
of yeare, Undus sxposurs v sgents of our nabursl envirenmend such
88 solap redintion or infections with the worm, Sebistosoma hems-
sobium, have doubtlesely beon respensible for the ccowrrence of
sanvers of the exposed skin among sutdoor workem snd of spoesr of
the bladder among {armers of the Nils vallay wvsn duriog probdsturis
bumes. Howaver, it wax not until the advent of modeen indusirialisng
some 150 yoars sge that cocupationsl and ndusiry-roleted agents
bave attsined » preswdnent position in the humen cabow problem.
Kot only ave socupstional esrciongens the only well dofined knowe
ceusrs of human canewrs, but thelr number und variety have sieadily
inerossed aince Potd in 1775 fret velated the ocourrence of sovobal
capowr among chivaney swesps 1o tholr exposurs bo sa,

Our zeal knowledge and apprecistion of weonpational zanesr pro-
ducing sgents 53 phonoinens of medevn industyialism dstes back soms
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75 years witli the discovery of the relation hetwsen the oesurrence of
skin caneer and an ocoupationsl exposure (o6 vosd tar {8g. 1). The data
given in the following tabler (1 and 12} briefly surcmarize the salient
sdditions to the information on ccoupational cancer bazards made
singe thael time. Thay list the various chemicel and physical spenta
so far recognized or stroogly suspected as cuuses of cancer in mnan.
They show, moreover, the different organs and tissues representing
the target crgans of these agents and the mumber of oveupafional

caneer cases placed on reeord or known to have been recogrdeed s
caused hy them,

T aBLe §-Cecupational Dangers Becorded in the Uniled States and Foreigs Countries
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Tamt® JamTive Table of Dimvoweries of Qeeupationol Caniers
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However, an indiscriminate accaptancs of theso fpures as reflecting
the setual soope of the scoupationsl wancer hagards wenld seviously
bie misleading for the following reasous.  The presenes of ocouputionsl
zeneer hazards has so far been ecstablished fnr ocnly o fes worke
groups having conlach with ong or several of the carcinegenic agonis
tstead.  While, for tnstance, it is ge~nnmﬁv kaown that workers eve-
ploved in gas works and coal ter distillerise or engaged in the desning
of petonletrm sitlls and having skin and respiratory vontacy wath conl
and petroleun pileh and tar shosw sn excossive Hability to cancsr of
the skin, and appavently slso, of the Jung, thers doss not exist sy
official record of shmilur canesrous complications smong elocirods
workers 1o alnminum production plents where an sxposore to {uwes



e erranaars

QOTORER F—MORNING SKESION 139

from the dectrodes consisting of a mixture of coal tar, piteh, and
potroleum coke axists. Reliahle indormation, however, ia vn bhand
that these workers suffer from cancers of the skin und, possibly, alse
the vespivstory tract. The extent of this sxposure hazard may be
astimasted by the faes that approximately two-thinds of & pound of
electrode carbon is consumed for sach pound of metallic shuminum
produced, of which 800,000 short tons wers consumed in the United
Btates in 1945,

5 s squally significans that agends which bave besn reported to
bhave causel ccenpational cancore among workers of an industey of
ons conntry, 4o not seem Lo heve $he ssme effect upon the worksrs of
an blentinzel industry of aunthor country, if the availsble dats would
be accoptad ab their face value.  Sioes carcinogeus bobave in their
fundamental  disense-producing  propertive ik pathogenic micro-
orgenisms, tluon 13 no sound reason to sssume that carcinogens naks
any distinetiors in their gotivity or cffectiveness for any naticnal
repsons.  In faol, it can be shown that seeh ecientifically lnowm-
prehosible discrepancies sre mainly due vo local differences of report-
ing of copmpational cancer casos,

The existenee of an gxrossive lgbility of gas house ratort snd roke
oven worlkers Lo cancer of the lung has been veported feom Japan,
{lanada, snd England, bat ot from sny other countey despite the
faet that the axposure eonditions for workers employed i such spera-
tions are identical. The oceurrenve of an appreciable number of
srsoic cancors of the skin among Gorman users of arsenicsl in-
sonticides was placed on roord during reeent yesrs. I full eredence
would be given to roports on arsesic csneers obsorved in the United
Stutes, ons would be led to beliove that armonirals in our part of the
world are carcinggenic for almogt axclusively medicinal reasons.
Apain, 1t is hard to assunis that amsenicals would make sueh dise
tingtions. A similar sitnation ssemz to exist conecrning tha car
cinoganicity of lubrivating oils obtsined from pefroleum in dilferent
parts of the world,  Although there ware placed on resord by English
investigators during recent years, seversl hundeod casce of skin can~
eers due fo eceupational sontast with Iuhriesting oils, practinslly
nothing is efficially known as to the esistence of such industrial
diseasts from the countries on this side of the Atlantic. Une scoms
3¢ be content with atéributing hore the Baglish observations to the
nareinogenic sction of shgle otls, the large-seale industrial usk of which
was digeontinued during the 1920s, and thorefore cannod avemint for
ths mors rocent Buoplish csncer cases observed smong apinnars,
mechanics, cugineors and other workers having had esclusive con~
iped with hibricating and cooling vils of petroleum derivasion.
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It is worth notisg in this connection that during the last 26 yesrs,
thare has been an almost complote luck of published additions bu the
Hsy of aecupational coad bar, piteh and mroosels ol cancers of the skin
fremm the United States, althouvgh such cancers bnve bown observed
arud are vecordnd ms such in lndustrial records, and despite the fact
that the snnual reports of the Chisf Trspector of Factoriss of England
and Wales have repularly listed notifications of such lesions to the
ssbend of from 100 to 250 cases per yoear.

One mny also reflect on ths fact thet the last publishad figures on
posupational eancers i Amevican dye workers appeared in 1938 amsd
listed loss vhan 100 enses, all oecurring among emplovess of one com-
pany.  During the intervening 18 vears, the total romber of such
cases has risen swveral fold sxd no official dabs have becoma svailable
from any of the vther companies producing sud handling esreinogenic
aromatic amines used i the production of dyes and rubber anti-
oxidunis.  In contrust, reeent reports by English nvestigaters sup-
purted by the Xnglich chemical indusiries have supplied adequate
figures on the number, inzidence retes, and atbask oisks of bladder
cancar wiuong Boghsh dye and rubber workers who had heen expuosed
0 the same sarcinogenic sromstic smines with which the cerrespond-
ing worker groups in this country have occupational contaet.

Finally, some consideration niust be given to the fuct thas the general
populution has varving degross of contaet with some of the varcinogenic
sgenta through their presence in lndustrisl wastes released ntn the
cavironmental siv and bodies of water, sl entering subseguently
tho soil and the fsuna and floralving hnsuch s polluted saviroumtent
and used in pard for nuiritional prposes.  In the psst, clains as w
the sscurrancs of go-called “neighborbood” cases of capcer hyve
raraly been made. The well established former occursenes of arsinie
eaneers armong inhabivants of s Gertaan regicn in which the drinking
water supply was pollnted with arsenie from miye alag beaps represents
vhe first ocourrence of this tvpe.

Following the discovery of bladder cahecr hazards smong Gurpun
dye wockers, 1L wag asseried that so enviromnesial plene contaming-
tien with carcinngenic aromatiz amines was rosponsible for the
production of bladder vancers amoug persons living in tho viemnily of
this plant, Whils the actual existence of such eounditions was deniud
at that time by other investigators, the rsomt dwnoustration of
“noighborhood cases’ of berylliosis makes such claims appear ss not
unreasonable possibilities since a highly potent careinsgen, such as
beta-raphthylamine, iz jnwvalved which might havs produsst such
results if the waste disposal and housekeeping methods of the plant
wars inadequate, It is probable that the future ocourrence of cancers
of the lung and bone ameny individuals who lived near beryllwm-

———produchiy or provessing plantmight frrpistradditional evidenes of
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cancor hazards reluted to envivonmensyl plant pollution if beeyllium
and ity compounds ave not only carcinogenic for rate and rabhits but
also for man. Similar conditions of industrial atmospherie pollution
exist ground argenic smaltors, chromste producing plents, carbon
blaek fasterios and oil vefinsrics, s woll as nranium ore mills.

The recent compensation olaims advaneed on the busis of un alloged
sxistones between vigareste smoking and hung canvor alse point to the
possibilivy of g preater future importance of the compensstion agpssiy
eonnveted with the ocemirence of caneas from industry-related
spurces, surh re exposuce to carcinogens vontained in the exhausy
fames from diesel and gasoline engines, or present a8 addisives and
eonfamingnts in feodstufls,

It appears from thess considevations that there #an be no doubt that
the actual nunber of ceoupational eancers iv consilerably Migher than
the number of cuses placed on record. T4 s of some intersst, morsover,
that the munber of cages recnrded in medical jowrnals s apprecisbly
bigher than the number of occupational caneers which during the
last 20 years have come for declalon before compensation baards be-
zause compensation clsims in myny such cases havs besn settled out of
gourt, With a few oxceptions, such ss the incidence of hing canecer
smong American chroynate manufecturers and among CGorman amul
Crechoslovakisn radioactive ore minvys, of nssal sinus, lavynx snd
hung tumers among Amerienn isopropyl aleshal manufectneers, and
of skin cancer ameng Euglish cos! tar manufacsurers and proressers,
n0 reliable information is available on the fucidence rate of occupstionsl
canesrs of the verions types anong different occupational population
Zronps.

B. Special dspects of Deeupational Cancsrs

A falr snd competest adjudieation of compensation clsims for
canrers sllegedly caumed by oceupntions] agents or conditions requires
an sdequate knowledge of the spueial aspects related 1o the production
anl dovelopment of these tumors sl of the criteris by whick they
may be distinguished from non-occupational environmental (medi-
einal, dietary, rosmetic, habitual) as wall ss “spoudansous’ cancers.

1. Dofinition of the Ferm YOecupotinanl Carcer” —The term “oc-
cupntionsl canzer” is epplied to malignant sumors wriginating b
individuals during the course, andjor as the result of the regular and
wsunlly prolenged axercise of certain occupstional ackivities ontailing
gorttact with some exogenous, physical, cbomdcal or parasitic agent
seting in proper intensity. QOooupstional cancers thus sre caused by
speeific agents ov evidlogically rolated to well defined ocoupational
onnditions which formn an intezral part of the ordinary werkig
snvironment. They differ through those usperts {rom the sceidental
_oegupational eancers which result frop or follew upin some extyaos-

A
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dinary, uaforeseen, accidental injury sustained at work end being
of & nonspacific nature.

8. Types and Neture of Ocoupational Carcinegens ~—Qcoupationsl
agents which are kuown or strongly svspseted as havieg saused
cuncers of variows organs in workers whe beesmes exposed Lo thom are
tagely chomieals. Some of these cheminals ars well defined, others
ounsist of varable mixsures of a large numbir of chemical com-
pounds, & fow of which possess carcinoperde properties. A secend
group of oncupstionsl carcinagens s compossd of agents characterized
by thar lonizing or vonionising radistion, & third grovp is ropres
sented by envirommental agents amd conditious whichk sometime
have un oecupations! sssociation, and which may be related 10 ceriain
infections or several spovific climatic, geolugie, dielary, amd wutri-
fional vonditions, and whirk in part lave more or less indiveer
relations to carcinogenscsis {talde 2).

Tann Bo~Qecypational Carcinogena-—Their Bonir of Esposurs nud Thetr Target
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In sddition o these sstablished oecupational esreinogens thers are
s nuinber of potentisl humar earvinogens which havs heen shown to
alieit esncses iy sxperimental antmals and to which workers bscome
axposed during thelr regular occupational sctivities. Thess po-
tentinl agents which also must ba considerad in the sdjudieation of
eomponsetion claims, are listed in tables 3 and 4.
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3. Eraluation of Beoidencs.~For the establishinent of cavsal rels-
tions between an sxposure to these agents and the subsaquent gevefop-
munt of a cancer of an gecupations! genosin and therefure compensable
naturs, the following prevequisites mnst be fulfilled:
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{a) Definite evidence mush be avsilgbls indieating that the clrimant
had seoupational contact with any one of the various agems listed,
that this contact wes sither of prolonged nature exterding ss & rufe
over periods of at lesst 6 months, and wes of wlequate intensivy for
shetting a cancerous response, according (o ady provious experience
which might be availsble on Uhis point. Singls exposures roay he
comsidered 1o be effective if the casual agent consists of externsl
lonizing radiation or the exposurs mechanism favors the production
of 8 careinogenic depot i the tissues from which & prolonged exposurs
of the host prganism may ensue.

{8y The route of expesure 1o or mtroduction of the carcinogenic
sgent in addition to its specific chemical propertics and metabolic
peculiarities determine the site of the organ or tissues in which a
caneer ig oliokted. Thersfore, not any cancer, but only cancers of
specific sites gro related to any particulus esreinogenic agent.

{e} The type of sxposure doss not nwed to be continuous or sxtend
up to the time of sppesrance of the cancer, but may be intermitient.
In fact, any contect with the occupstional varcinsgenic sgent may
have eessed many inenths to years or, ocvcasionally, evern decades
bafore the cancer beeormes manifest. Effective earcinogenic exposurey
may ba sustained not only by the ordinary operators empleved
operations with occupational carcinogenic hazards, but also by workers
entering swch operstions on a transitory basis, such ss supervisors,
mamtenanes personnel, repairoun, tnckers, losders, yardmen, wnd
workers amployed in rooms and buildings near the hazawmlous opers-
uons, i housckesping and sxhaust disposal methods are inndequate
spd envivmowntsl contsminstions resuit.

{d) Decupoiinnal Medical Stigmaig.—For the establishment of cavssl
relations between occupational exposuies 0 carcinogens and subw
sequently appesaring cuncers, i 15 of distinet value to anslyza the
medicn] history of the affected persons for funetional or anatomic
dizense mpnifestations charscterivtic of a pathogenie action of the
particular earcinogen allegedly involved, Sueh noncancersus and
often prapaatory ov precancersus sylmptoros of etilogin specifivity
act ns sligmeta o bwlogie finger prints supporting not anly tha
actugiity of & proviously sustained specific exposury, hut alse its
sausal relationslip to the caucor presont. Mymptomatic manifestas
tions possessitg such g significance gre, for instance, chronie radic-
dormatitis, chronic tar dermatitis, arsenie dermatosis, chronic solay
durmatitis, chronie radiation periostitis, asbestesis of the lung, and
feukemoid resctions after exposure $o bengol and jonizing radiation.
Chemical anelyses of tissues for the ineriminated chemical also may
sumetimaes be of asshxtance in establishing provious rontact with any
specific ocenpational carcinogens, sueh ss srewic, chrominm, nickel,
radinactive gubstanves, and benzol.
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I is tportant, however, bo note that both these proceduras are not
applicadls for sll seeupational cancers, Some of the carciuogens do
not produce any etiologically characteristio symploms, i fact, chey
may not elicit any preliminary toxic or other iliseass phenomeny
despite » permistent and prolonged carcinogesic expesura.  Thus,
ennecers of the bladder in dye snd rubber workers may develep in the
ahsenwe of any preliminary local or general warning symptons after
more than one or two decades of continuous, mtermitient, ov dis-
contimiued exposure {0 cerbain carcinogenic srimabic amines.

Thers also does not exial any paralielienm betwonn the toxin sxsl/for
britetive propertics of any chemical and ifs potentiel carcinegenic
quslitica, nor, is there & relaticnshiy botween the degree of toxicity of
any particuler carcinogen and ite relative curcinogenie potency.

{¢) Estonsive experionce with occupational cancers indicatos that
vhere usually slapses a lstent period of yesaxs, if not derades, betwoen
the onset of cxposures to & carcinogenic sgent and the appearance of
the resulting cancer (table 57. [t is tor this reason most widikely that
oceupstional caucers hecome manifest within the first year following
the inception of contact with & eercinogenic sgent. Iu faet, all cancors
which mske their appesrance during tha fivsy threc years of ocrupation
i a carcinogenie envivonment should be subjected b sovere scrutiny
for & more prebable nopocrupativual erigin befors they may be
considered from any cecupationsl viswpning,
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{(f} A sucomsslul production of cancers o experimental animals by
the sdmimstration of any particular chomical or occupational agent
supplivs weighty support $u a claim thas such s factor may have an
wlentical effect upon man, especiglly if the route of exposure, the
physiochemiosl status of the sgent during contsct, snd the cancer
praducad in experimental animals are identisal with she corresponding
sspcts in humsn experience. However, beesuse of the proucunced
species speeificily of axogenous carcinogenic sgeats, oven positive
experimental evidence provides merely staongly suggestive bui not
entirely conclusive evidenee gs to the exislence of earcinogeniv promer-
ties of such agents for man.  Only human experirnes gives g definito
and drrefutable apswer v such matlers.

() Pathologic end histolugic evidenre is 1o genersl of only limited
importance in the establishment of the occupational cavsation of
raneers, siner neither the dinieal behavior nov the gross appearancs
and histologie structure of cancers are eticlogy spenifie. How over,
in somoe oecupatimal eancrys Mstologicrdly or histeclnanieally demon-
strable nunifestations are present whicl give conclugive or ruggostive
evidence as to thewr particnlar eticlogy. The peesenee of asbestos
bodies aud asbestosis tn a lung affevted by rancer provides practiea)
andd setentifie proof as to the ashestotic ovigin of ench & pulmonary
carcinoms.  {f similar cansal significuner would be the demansiration
of chromite dust hy bistochemical methods and by incinecation of
sections of the hing of an individual with pulmenary careinoms.
The histovhmnival demoneteation of arsenie in the skin affecied by »
carcinoma represents another dlustration of the value of histalogie
studies  the determination of the etiglogy of o vancer, Likewise
the presence of exlensive cudartaritie changes iy w fibvosed subeuts-
neous bisstie Lontaining & enscinoma oy savooma woukl arvuse the sus-
picion that Kecavs or radiowctive cnorgy was rausally responsible for
the malignant lesion,

It appears from these considerations that o cumpotant and aritieal
evalnation of the wius evidensa rolated o the sxpasare of the individ-
ual the symplomatic mawdestations of the prepacatory period, the
tengile of the latens period, the site of the concer, some histologic o
histochomienl charactoristios and the existenee of corresponding ob-
servations on canrer production In experipmental animnle vside from
pertinent epilemiologic data represeits the sciengific basts essentia
for medieslegal decisions in [itigations of slleged seeupatious! cancers.
C. Lompensation Laws

Workamen's compensation laws enacted i various countries and
states reveal » remarkelde lack of uniformity as to the $ypes of se-
euputionel carcinogenic agenuts, industrial oporations with carcinogonic

3ROOKE G’
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hazards, and oeoupasionsl sermers covered. As of Qotsber 1, 1054,
full eoversge laws spplyiog to all kinds of cccupational diseases in-
cluding rancers had been passed in 26 States of tha United States and
the District of Columbia; scheduls coverage Iawe ot always envering
geeupational soncers, or all $ypes, were in forne in 20 Statos snd no
ououpational diseass laws hed been enacted at that time in 2 States
(Mississippt snd Wyoming).

While workmen's compsnsakion laws based on the prineiple of
schedule coverage may provide some degroe of componsation against
disability and injuries resulting from cceupational cancer hazards,
such Jegal provisions designed for the protection of workers are totally
susdequate, i not obsolete, in an era of a rapidly changing and n-
creasing oocupational disease panoratas. Such static lawe veflect
5 legal and sociclogic state of mind which is maladjusted to the
dynamic state of modern idustey,

However, even the blanket or genersl coversge compensabion law
which is sufficiently flexible to include not only the presant but alsn
any future cceupational sancor hazards, usually has » statute of lusita.
fions which s inadequete for providing falr protection nnder certain
and net joo unusual circumsbances med with in oceupational eancer.
Bince cwcupstional rancers may heepms wandfest many vesrs aftor
ceasation of exposure to sccupational carcinogenic ageals, o statutory
time elause of from 6 months to 6 yeurs may be too shuet for occupa-
tinnal caneers which may appear after » bongror peviod. Tt is advisgble
for this reason to sdjust all existing laws 1 such 8 way that such
oventualities ave properly covered.

Ta the workpen’s compensation lavws existing in most States, eortain
groups of workess or emplovees, such as especially farm labor and
domestic servanta, are sxcluded from eoverage by Ui law. Sioce
farmning as will e housewnrk hipvs become and ave incrcasingly b
eaming ocoupations having extensive contact with industrial products
(pesticides, harbicides. sywmihetic fertilizers, antisprouting agents,
bormonal {attening agents of livestoek, lnbricants snd fuel of
machinery, residusl oils for smudge potg, soil improvers, antibiotics,
detergents, waxes, polishes, dry cleaning agents), thore is no svund
setentific rasson for oxeliding monbers of aueh occupations from
coverage by the workmoen's compensation laws snd from aderuete
protection agaimst csneers arsing from exposure to potential amd
sotual scoupational carcinogenic agents.
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B. Labor Lodes and Standards

Any attenpt toward achieving sn adequate compenzation by finan-
cinl means for & cancwrove condition scquired through contact with
secupational agents not only prosents considerabls vconomic &if-
Heulties bub is also of questionsble humans muxit. While sueh a
procedure Is evidently the best that can be done aftsr sn ocpupational
canoer bas becoms an sccomplished fact, the wiser, more rational,
and in the long run, mores econominel approach to & ressonable cone
1ol of sosupational esncer hiazards lies obviously i their pravention
wherever this is possible.

This goal can be schieved o a large degres by the enforcoment of
proper work conditions in opsrations in which cuncer bazsrds sxier,
50 that citber any contacy of workers with sueh agenis io sliminabed
or reduced o an ineffostive lovel. As to the fundemental siep for
recoraplishing such o control of occupational cancer hazgrds, it would
b asleisably to have all factories, workshops, laboratories eud other
establishments producing, handling or using keown or suspscied
carcinogenit madevials to rigister with Svato public health and Ishor
agencies.  This infermation would provide the basis for establishing
the supervision of plants by health and labor ageneies and would
sroste Yhe proper muchinery for familisvizing meanngers of surh opera.
tdons with the potential earcinopenie propertiss of the substances and
devices used in their establishments and with the methods and pro-
eadures by which they wight be controlied or svoided,

The relative affortiveness of any modicnd, sanitars and techrologin
conirol measnres 1o be sdopied can best be determined by sscertaining
the changes in the ovoupstions! cancer incidence among the fotal
poyrulation at risk ocenrring during some 10 to 3% yesrs stter their
introdection. It is therefors destpble that provisions be made for
rautinely recording all cancer cnses oceurring aming worker groups
sxposed to oocupstions) carcinogens,  All procaswsrons gnd cancerous
lesions ohserves! amnong members of such grovps should far this yeason
be made notifinble with the State heslth sgency. Al porsons having
knowledgs of those ¢anounrs should be held responatble for such report-
ing.  The sdoption of such moessares represents an importent slep
from o publie bealth viewpoint, because thers is & growing urgeney
to determine the envirsnmental couses respounsible for significant
changes in the incidence rates of several sancers.

A great deal of cireannstantial and direct evidence incruninates
recent changes in the industry-related environmental fsctors for the
stavtling and progrossive ineresse tn the lung eaneer freguency observed
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in all jndustrlalized countries during the past 50 vesrs {graph 1). A
similar, while not as marked, rise in mortality rates has heen observed
during the last two decades for eancers of the blood forming tissues,
especially lenkemiag, for which the erude mortalibe rate incvessed
from 1.0 per 104,000 of the population in 1900 t0 4.3 per 100,000 in
1844, This development coincides with s marked meremsod use of
tonizing radistion as well as with & widesproad industrial and mudicinal
ginployment of chaanicals having Jdistinet hemaiotoxie offects.
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it also may be of significance that the age-specific, total and age-
adjusted reortality rates per 100,000 population for skin cancer in
white males and white females in the United States have shown
batwesn 1830 and 1850 » murked shif$ in favor of the younger sge
groups (teble 8). Whether such changes in the age distribution of
skin cancers for both sexes may have resuited from the modern habit
of sun bhathing or & nmiore intense environmental, cccupational and
dietory contast of the general population with arsenicsls, or with
produets of the cosl tar and potroloum industry, remaing a6 present a
matier of speculstion. For dotermining the pessible causal signifi-
ranee of such factors in this development, i would be necessary o
sseertain date on ocoupasionsl, dletary, environmental and habisual
eontaets of the sffected individuals, their conplesion and raee, aud

Tawrr Bodgr-wpecific, Tatal, and Ape-ndjusted Morlalily Reles Per 105.000
Popudation for Skin Cancer in White M ales ond While Females, Unifed States,
1930, 1848, and 1569
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on Lke loestion of the cancors in the exposed or unesposed parts of
the skin (site distribution).

Al such date could rendily be obtained {or ceenpations! {actors if
all oecupational cancers would be made potifiable. At the same time
this megsure would be instrurental in ssceraining lo g much groater
degreo than hevetofors the scope of cecupstional cancer hazards smid
of the cancers resulting therefrorn, The effectivensss of this pro-
cedure is strikingly Hlusteated by & graph (graph 2) published several
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years ago by Henry in which he showed the strixing rise in the pumber
of vases of cutensous careipoms in males and females in England, Wales
and Seotiand stiributable to scenpational exposures to enal tar, piteh,
shals oil and mineral oil after statutery nmification went inte effact
in 1820,

Couglusions

1. The vapid development «f modern judnstriglism has heen assn-
siated with the appearance of many new oecupations! bealth hezards
of which those causing esnecrs oceupy an important position,

2. The increasing rate st whicli oecupslional earcinogens have
been discoversd during recent decades snggests that exly a fraction of
the aetuslly ecisting industeial carcinogens is kuowa and that here-
tofore unkaown snd now ocoupational carcinogens may be added fo
vho prosent industrinl environment through the developmsus and
use of new chemicsls and production methods,

3. There is & grost deal of svidence indicating that anly & rolatively
sinall fraction of the cancers producsd through contaet with oemu-
pational careiniogens has heen recognized andjor placed on recowd.
Bersuse of the estsblished widespread industrial coutset of large
worker groups with known vecupational carcinogens, the pofwntial
scops of the occupational caneer problem evidently i rauch larger
than apparent from the reported number of ocoupationsal cancer cases
and hazardous indnstiial operations.

4. Medicolpgal decisions iu compensstion procedures of ocoupatisnal
cancsr caims shoulit be based on s computunt and critice! eveluation
of the entira evidence related to the exposure eonditions of the claim-
#nt, the presence or absance amd the typa of any ticlogy, specifie
sympiomatic manifeatations olissrved during the latont and develep-
mental periods of the cancer, the leneth of the Jatent pordod, the site
of the cancey, any epocifie histologic and histochemical charavtevistios,
the prosfuction of norresponding tancers in expertuental snimals by
the ineriveingled sgens and portinens epidemiolegic data.

5. Schedule coversge laws are inadequate for providing proper
protection agaings oceupstionsl cancer hazerds because of the dynamie
stats of modern industry resulting in the ronstant sddition of new
chemicals and pomivetion mothods whick may entsll herstofors
unknown occupational csneer hazards. The statule of limitabions
contained in the goteral coverage luws reprewents its main defect
in the fair snd sguitable application of ihis type of workmen's corm-
pensation law 1o vecupational cancer hazards,

8. Sinse the prevention of cconpational vencer hszards and not
Rasncial compensation for established srcupsiionsl sanecers appears
2y b the more sensible and humiane methed of seenpationsl sy
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eontrol, Inbor vodes should be proporly adjusted and eaforeed 20 as to

ebiminate or regsonably contsin oconpational cancer hazards in mod-
arn industries,

7. For ascoriaining the actusl scope of the occumstional cancer
probiem and for the Ins{itution of adoguate conirel measures, it ix
essential that ocoupational cancers and precancrrous souditious are
made notifighle with local and Siate health and lalwor authorites.

8. A comprebensive study of occupativnal cancer hazerds will
provide s sound basis for an equally vrgent investipation of the
spparvent extension of industyy-related cancer bazards 1o lavge paris
of the general population,
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Official Attendance at the Fortieth Annusl Meeting
of the Internationsl Association of Industrinl Acci-
dent Boards and Commissions

CANADA

Alberta
A, Fanuno, M, B, B, Commissioner, Workmen's Compensation Roard, B
woniv.

Dr K. B Beeoosk, Chief Medien! Officor, Workmen's Compaasation Board,
Edmonton.

{3, ¥, Macimop, 3, O, Chairmas, Workmen's Cowpensaling Bosrd, Bdmanton.

Brifish Columbin
¥, P Axonisain, Seeretery, Workmex’s Cormpenssbinn Board, Yanconver,

Apesr B, Chalrmgn, Workmen's Compeasgting Bosrd, Vancowyer,
C. W, Prrrousss, Commissioner, Workmen's Compensation Besrd, YVancouver,

Manitcha
G L. Covmany, @ G, Commissioner, Workmen’s Compensation Board, Win.
wipeg.
B, V. E. Jonge, Assistant tv Commissioner, Workmen’s Componsation Board.
Winnipeg,
Now Brunswick
&, A Umisuony, Prevident, New Brunewick Accident Prevention Association,
Maoneton.
B, G Jonmsrod, Vies Chairman, Workmen’s Compensglion Bosrd, 85 Joln,
. A LeBuane, Cleims Ofcer, Workmen’s Compensation Board, 85 John,

Kewfoundlond
Crarewes V. Haxvocr, Oonundssionsr, Workmen's Compsussiivu Bosed, St
dohn’s
Hova Seotis

Arraun Prrare, Comudssioner, Workmen’s Compensation Board, Halilax,
Frarng Rowe, Chairrgn, Workmen's Compensation Buard, Balifax.

Dularie

4. P Campy, Viee Chalrman, Forkmen’s Componsation Board, Toronto.
Max Doses, Ontarie Federatien of Lebor, Torente.
P Frvoman, Worlunen's Compensation Besrd, Torento.
Gronen Gansow Gaeeny, Dimeter, Federgl Coverament Employees Compensa-
tion Branch, Departisens of Labor, Ctlawa,
W, L Jonngrow, Wordunen's Componsation Boxrd, Toronto.
& B. Lare, Departinent of Labor, Ottaws.
20N
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7 ’g Lzreazn, Physicist, Division of [nduskrisl Hygiens, Department of Heslith,
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Anrorio Dt Pryen, Expeative Ascistant Curstive Contor, Department of Labor,
Providence.

iz Joux E. Lowry, Madieal Direstor, Curative Center, Departinent of Labor,
Providengs.

Seuth Carsline

Mgz Parpy Cravroxn, Comnsizsivner, [ndustrinl Commission, Columbis.
Janies J. Rern, Vier Chaleman, Industrisd Cominission, Columabia.
Mxs. H. 8 Tark, Cohonhis.
¥ 'snuesser
W, B, Paxnay, Commissioner, Department of Labar, Mashvifle.
Paun A, Pancivs, Safety Engineer, Deparunent of Labor, Nasheille,
Dawey Warrs, Dircctor, Divisfon of Workmen's Compenuation, Department
of Labor, Nashville.

Teses

Dn. ¥. G Bamp, Ohiel Plysiciae, Humble Oit & Refining Uo., Houston.
. L. Foguan, Viee President, Petrolewn Casualty Co., Housten,
L, 8. Fuewesey, Chairmasn, Industrisl Acoldeat Board, Austin,
Prrax A, Ravuen, President, Patrolowm Casusity Co., Howston,
Virginia
MEs. . B, Horen, Bichmoud.
W, H. Niczets, Jr., Chsitmsn, Deparbment of Workmen's Compenastion.
Richmond.
Washington
Prxpn H. Kesneer, Supervicor, Rehalilitativs Center, Deparirasot of Labw
awd Industries, Olympis.
’ West Virginide
Dr, Jous B Bricz, Chatvman, Qeeupationsd Diseson Medival Boaxd, Chavlestun
Prangas W, Kswy, Bsecutive Becrelary, Workmen's Compepsation Fuud,
Charleston,
Rupowes J. Musnssky, logat Awmisant, Workmen's Cowmpensation Feng,
Charleston.
Guonae W, Stoxes, Commissioner, Workmen’s Compsnsation Fand, Chasleston
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Wisvonsin
Srarmnn §, Hesovvon, Alttorney, Milwaakes.
BB Bonomy, Vies Praddant, Employery Mutusls, Wasssa,
Moncossn Lavrnay, Asmisiant Atorney Oaumral, Mudison,
F B Loverss, Cludne Counsel, Dunployers Muturls, Faussu,
Hamny A. Huewn, Dirselor, Workmon's Oompensation, Inlusirial Commission,
Mhdiwem,
Yorms Weazmes, Chalrmns, Industried Torensission, Madiws.

Wyomeény
Fusaw 7. Poeyr, Mavagey, Worlnner's Oompensstion Unmunisston, Theyonng
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