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Contribw!i: 

Maost comcers todas apprear to beomdaced by elemients 
ovigrtire s o’ s eovionrent ather oo asaoresah 

WG e sy 
e pretations sencrated b clissae olisery s o can 
corenoba vy they apiee o the extent of environ 
ventab e an the descloprment of cortam forms 
ol canea 

of puiels comome or viad Lactens 

P the past teo decades epidemiolgie 
sturchios e e labonared ann s coneept and suggiest thiat 
cancer e ot beanmevitabile conseguens e of aging 

Doll ¢7) oncd Plggaomson () bove argued that the low- 
estareportod cancer vates represent “haselineTM or “natn- 
" rates Goncaally any inoreases lnuyhrw baseling 
e o he tnibired o covipommental i luences 
Based oncomparmons of hughe and Tovanadence vatios 
mediteree vegions, Thggoeon (2) condluded tha 909 
of hunn cancer modences can be aseridaed 1o envivon- 
mental faotors Bonkind (3 clims that this same pet - 
centage s duc o dhiemicad components and atibines 
the renmrang 109 of concer inadence 1o genetic, viral, 
and vadanon factors. We honve defined environmental 
clements mfluensing cancer incidence as those oviginat - 
mg whollv or lngehy ouside the host's body . These 
e lide cncinogens, cocncin P PLOIOeE s, proca - 
CIIORENS. o othier moduving agents. ino o many - 
stances, an isufhioen: onount of hard data exists o 
niahe deliminve satements concerning cancer meidence 
and cinsative Lactors. Theretore, we have attempied o 
estimate the extent that cancer inadence and mortalin 
miy be aclued 1o certim suspect causative factors. 
Hopefulhs . sich an analssis will stimobare farther mean- 
mgdul stodios tha woll peviont farmalation of more de- 
Bitive sttements on cincer casation. 

Lo deermine marve precsely the mfluence of individ- 
wal csative Lactons, the ovidence velaed 1o specilic 
covitonmental clements has been exammed. Differ- 
ences bhotween population groups, sexo ratios, time 
nends, ane dem tphic and sociocconomic variahles 
have been imvestigated We hove asstmed that environ- 
mental Bwrors do nor alfear all populaion groups 
cqually - ANthough vo gioup s antouched by envivon- 
mental intloences, e vencral the populations wih the 
lowest vaes would have the deast contaet with specitic 
casative Ltoas Thorelore, exammution of the ex- 
memes of concer vate difforences by site comstitites a 
plavsible Tosis Ton iterences onenvitonmertal cruses. 

BASIS FOR i STHAATES 

Intercountry and tutracountry Comparisons 

Montaline s modene e vates Tor magor cancer 1y pes 
show sttt i e rcnces among connties (£ a) The 

SO ah AU ARG, 

'NSTITUTE OF OCCUPATIONAL 
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ENVIRONMENTAL HEALTH 
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distntbiia of extremels Bagh and low deart vares has 
been caloubaied The poveent difterence heiween rates 
for US whues and Tk conntvies and the difter - 
ences between the Tughe and Towaisk conntries ae e 
sented e ndblos T dhiroagh o These differences repne 
sent the percentage of cancers i oscess ol o bhaseline o 
natunal vate 

The worlihwrde dhistiibution of mottaliy vares i 
males (able 1y dlastees the envivormental influences 
onall cancer siess Phe vatio between Dighe and low sk 
vates iogreater than 20 for all forms of cancer. Fxeept 
for leukemia, the some s nae for | Ie monalins 
vatios. Phe proporion of mcidence rates tor bath men 
and women veblted o envivonmental cloments is i 
cated i ables 3ond 4 Data bave been standa dized T 
ageand the observed vaniations conmot e explained by 
this variable. Obviousy i is necessainy to consider (il 
ferences in the qualiy of vital statstios vebative 1o the 
reporthiliny: of the vimious cancers, the accuacny of 
population estinates, and e accuracy of discase diag: 
noses. In some of the less developed conmrics, fn 
example,ivis kel that mortalins and madence da e 
underestimated; however, data from select cancer regis- 
wies that nen be regarded as move accurate absoandicane 
comparable Luge differences between high- and o 
visk populations. For example, the United Stes and 
Japan have high standards for vecording vital stanistics, 
and the Targe variion in imadence vates is apparent 
between these countries (tables 5, 6). 7 

The effea of envivonmental factors on the mcdence 
of cancer Gm oalso be evalined by the comparison ol 

ites within a given counny Perhaps the miose sieibing 
example is the percent excess of skin cances vates s 
disease s velated diveatly to the intensins cond length ol 
exposure to sunhght. A similin, though less distinane., 
excess diference has been found in the madence of 

Lnoma between the novthern and southern regions 
of the United Staes (8). 1 his velationship hetween ina 
dence of mckmoma and exposure to suntight has heen 
demonstrared i Israel as well (9). 
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KRG WYNDIR AND GORY 

Tamr + Apeadpusted male murtality ratios Jor high- and b risk 
popuslations aned for U185 whites by vancer saite, 1996675 

_ Cancer rink prietto white® Highe-risk country’ 

Trachen, browobhus, Portugul 3.6 11 Scothand 
| T — 

Stumach. United States N T4 Japun 
oy whitew 

Prostite Japan 6y 24 Unite t States 
(lur van- 
whites) 

Intestine cxeept Japan 39 4.9 Scotland 
Tectom 

Esaptigus Norway 1.3 59 France 
Laryny Sweden aK 198 France 
Rectum Chile 24 4R Denmark 
Buecal vanity, baran) an 12 France 

pharynx 
Pancrens Italy 19 23 United States 

(for non- 
whites) 

Wadder Japan 21 33 8 Afrien 
Skin Jupan 34 55 Australia 
Laver, biliary Norway 16 53 Japun 
P e 

Thyrod New Zealand 14 65 Swuwerland 
Levkesma Japan 20 2.1 Denmark -, e e 

“See 1) 
PUS mortality rate/low-sk wmflm;m:.hl) rate 
“Hhgh ke country mortubity rate/low-risk country mortality 

rate 
- 

Tanr 2 - Apeadpusted fomale mortality ratios for high- and low- 
resk populetons and for U S whites by cancer site, 1966-70* 

CLowrisk US. o 
Cuunlry 

High-risk country® Cancer risk 

T United States — 
(for whites) 

Stomach 

Hreast Japan 55 6.6 Netherlands 
Uterus (all parts) Isracl 18 4.7 United States 

for non- 
whites) 

Intestine, except Japan 3.7 4.3 Scotland 
rectum . . 

Trachea, bronchus, Portugal 24 4.2 Scotland 
lung 

Rectum Chile 1.6 3.3 Denmark 
Pancreas Haly 19 2.4 United States 

(for non- 
whites) 

Esophagus Austria 10 6.9 Chile 
Bladder Japan 15 2.4 United States 

(for non- 
whites) | 

Skin Japan 25 4.2 Australia 
Buceal cavity, Federal 24 38 N lIreland 

phary iy Republic of 
Germany 

Laryny Norway 44 16K Ireland”* 
Liver, biliary New Zealand, 16 4.1 Federal 

passagie Federal Republic of 
Repubhe of Germany 
Germany 

Ovary, fallopoin Japan 39 59 Denmark 
tubw, heoad 
Bgament 

Thyroid Australia 11 4.0 Austria 
Levbkemia Japan 16 19 Isracl L 

* See (5 
& Sev footnate boand o, tuble ) 

J NATL CAaNCI R INSG 

A sivey by Hoover et al (10) shosed dif fevenees in 
vates for various 1y pes of cancer among counties within 
the United Staies. The cancer vates were higher i 
certn mdostriad comntics Do in nonind useial centers, 
expeoially for Bladder anet bung cancer. However, stnd- 
avelization of data by stobing habits for some cancers is 
necessary beloe etnlogie Laotors can be detenmimed 

Inteacomuiey difterences far stomach canees wsanally 
mivolve ligher mcrdence vaes o marthens veggions thn 
i somthern regions, b Yugosavia, for example, gastric 
cancer s b omore common in the north than i the 
south (21), and simibar, though not as exoeme, differ- 
ences exist i the Umited States (20). Reasons for these 
peogtaphic differences remain undlear but appear ve- 
Lted to dhetary praciices. 

Populaion groups such as Seventh Day Adventists 
and Mormons provide well-documented evidence of the 
wflucnce of environmental factors, notably dict and 
stoking habits, on cancer incidence (12, 13). Raoal and 
ethme dilferences within a county also provide insights 
into probable cavivonmental influcnce on cances visk. 
Forinstance, Jews have alow rate of cancer of the upper 
alimentary tract, related 10 their low intahe of alcohol. 
Cervical cancer among this ethnic group is one-tenth 
that of the gencral population (14, 15). In France, the 
incidence rate of esophageal cancer is significantly 
higher in Britany than in other provinces: this is Con- 
sistent with data on the intake of alcoholic heverages 
peculiar 1o this arca. Racial differences ave ilustrated in 
the significantly greater incidence of prostane and cervi- 

Tawee 3.—Age-adjusted incidence ratios for high- and low-risk 
. populations and for U.8S. whites by cancer site: Males” 

Lowrisk US. Cancer site coutitry white® High-risk country” 

Lung, Nigeria 4.7 72.1 United bronchus, - Kingdom 
trachea . 1 

Stomach Nigeria 95 794 Japan 
Prostate Isracl 128 14.0 United States 

(Hawaii) 
Colon Rhodesia 50.0 60.0 Canada 
Bladder New Zealand 197 214 United States 

(Hawaii) 
Rectum Rhodesia 136.0 1360 Canada 
Esophagus lIsracl 36.0 361.0 Rhodesia 
Pancreas Nigeria 66 14.7 New Zealand 
Kidney Nigeria 7.8 9.4 Sweden 
Larynx S. Africa 16.7 3.5 India 
Nasopharynx S. Africa 70 104.0 United States 

(Hawmii) 
Skin, Japan 420 62.0, New Zealand 

melanoma 
Small intestine Rhodesia 10.0 11.0 Canada 
Liver Poland 230 4750 Rhodesia 
Thyrod 8. Afriea 200 57.0 United Stites 

(Hawa) 
Leukemia Rhadesia 52 7.0 Upited States 

(Hawui) 
8. Africa Mo 286.0 Canada 

Tongue United States 260 1400 India 
(Hawau) 

Pharynx Canada 200 1600 Indin 
* See (61 and (7). adjusted to standurd world papulation. 
* See footnotes b nnd ¢, table 1, 
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EAVIROS SN AL 

Tamin 4 Apewdpitoid inerdesice vatios for hagth ol b sk 
populations arl for 118 whates by caneve site: Females® 

Cancer site "‘::::“'l'.;k “"'“': o Mghorisk country® 
| LITRTEN S oo | 70 79 United Siate 
- x el ‘A' . 

Hor whites) 

St h tted States “w 4 Japan (Hawan il 
Coervn Furael 51 296 Rhodeaa 
Cobon Khode 440 550 Unated Brates 

v 
Lo Lo Niperia 121 31T New Zealad 

chu ot ea 
Uteras Japan 1.7 188 United States 

lawain 
Rectum Rhendi i K0 160 Canada 
Bladdor Uted States 410 S0 Rhwdesia 

(1] BT 
Skin, mela Umited States 400 91.0 New Zealund 

noma (Hawamn 
Kadues . 310 GO0 Sweden 
Panereas 61 153 United States 

(Hawan 
Lol 110 3610 Rhidesia 
Colombia 2.0 460 United States 

(Caln (Hawain 
Larynx 8 Aflica RO LB.0 India 
Sl mwtestine Canada GO0 = 116 Canada 
Laves T no 3420 Rhodein 
Ovany Japn 64 B7 United States 

(Hawain 
Thyrnd . Hungary 71 295 United States 

(Hawaii) 
Leukenn S Africa 90 B48 Rhodesia 
Lip Japan 2.0 19.0 S Africa 
Tongue Rhodesia 90 300 S. Africa 
Pharynx Hungary 50 440 India 

“ See (61 and (71, adjusted to standard world population. 
! See footnotes b and ¢, table 1 

Tawir b —Age-adpsted mcudence per 100,000 population of selocted 
cancer sites fur males i the United Stetes (Connecticut) end Jupan 

(Mivag)y 

Site © United States Japan lmm-""“‘ ratio* 
Bronchus, trachen 440 15.6 28 
Prostate 330 3.2 103 
Colon 267 41 6.5 

= Bladder 199 47 42 
Rectum 163 48 34 
Stamach 147 95.3 0.1 
Pancreas 8.1 6.7 12 
Kidney 16 1.8 4.2 
Larynx X 24 31 
Esoplugus 57 145 03 
Mouth 10 11 36 

" Adjusted to world pepulation. Data from (6) 
! Represents U S, incdence/dapan imcidence 

cal cncer observed an blcks as compared 1o whites in 
the United States (8) 

Sex Diffeicnces 

Fhe cttear of envivonmental factors is also indicated 
by the ditferent vates for mades and females of cerin 
priveily non o hnked TM iopes of caer (e, those 
not el o be depondent on speaific sex hormones). As 
expected hese ditterences e Lagest aimongg the - 

Nobo, s NOCb e 

CAUSES O CANGa R L 

Tamir 6 Apvondinnted of selvs bl 
vanenr sites an fomabes o the United Stotes (Conmes tcuth and Jopran 

(Movapr” 

Site U'nited States Japan ‘h,"" b 
- rat 

Mvast 10 he 
Colon - a0 6 
Corpus wten 11 ni 
Ovary na 149 he 
Rectum | (0 50 21 
Rronchioe, trache 7K 6n )3 

GR " 0 
ho 16 RN 

Pancreas 44 KR 1 
Kidney 3n 07 ho 
Esophirus 14 49 02 
Mauth 14 06 23 
Laryny 0K n3 20 

* Adgusted to world population Data from (61 | 
! Represents U S incidencerapan incideners 

“lr‘j G MALE 
) D FemaLL 

3 r"-"“‘i 
3 

§ a ’ l’ 2 1y 

il qq e & 

Trxa-mave L—=Average anmal age-adjusied V970 standad) e 
dence rates per 10000 population. by prinun site sex for none 
sex-linked cancer sies, m the United States fon 19689-71 (7) 

bacco-related cancers (text-fig. 1), Some of the obseryed 
differences ave decreasing. amd this irend is expected 1o 
continue as women are exposed increasingly 10 the 
work, social, and recre al envivonment of men. Foy 
example, three decades ago there was approximaiely 
Y% difterence in lung cancer vates between males and 
females. This difference diminished considerably as 
more women began smoking cigarcties. Thus, as envi- 
ronmental exposure for women increases, similar ingi- 
dence vates of non-sex-linked cineers can be expecied 
for males ane Temales. 

Time Trends 

Another usetul approach in determining ithe role of 
envivommental Lctons in carcinogenesis is the investiga- 
ton of the change in cancer rates within o specitied 
period of e Lang and stomach cancer deatly nates 
Fon TS men serve as prime examples (est-fig ) Sie 
PO there b Been asteep and steads increase in lung 

J ONATL CANCIE INSY 
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[L3E) 1o 1w Vuo 

Panrnerwr o Nl comeer e pomes aohe Unned States By 
POAO t 10 Gape ahpastedd B ey 

oo, ths v comsttont with incvess d o ente sial 
g b qencral popmibanens dngg this penod. The 
shanp deciease o stomc e cancer, however, sugpesis a 
decrease pesome convnotavental clemeont or the antro 
duction ol o dhety protecnve Lacton (s) 

Cose - Cuntin! Ctludicn 

Retrorpectve and prospectine epidemiologic stdies 
can contothate ot andy o an anderstanding of the 
mcdence ol concer e the pr Semee of agnen ctiologic 
facton bot ato toan moreased knowledge of the etiology 
of such cancer Such stadies depend on reliable veport- 
g e vegastranon of data. - 

When speaihe enologic agents are suspected and can 
be veadihy adentitied (e, tobacco, alcobol, and indus- 
tetal waterials), case-control studies are of value in esti- 
mating deathates i the presence of such agents and i 
determang then enologic role, 

Retrospective wnd praspoective studicos implicating wo- 
bacco smoling v the etology of Tang cancer suppornt 
availehle vital statistios. Data from these studies indicate 
that visk for this cancer and cancers of the oral cavity 
and Loy ave Tow (1=47100,000) 1 the absence of smok- 
ing (76 175 In addition, about 30-507% of the mortahiny 
in mades romecancer ol the esophagos, kidney, bladder, 
and pancrcas has been shown to be relaed 1o twobacco 
usage, especially in the form of agarettes (16-23). The 
lower vare fos these cancers m fenales s consistent with 
the paatterns ol wohacco HSIGe oy women 

SELLCT ENVIRONMENTAL FACTORS 

Tobacco Use 

Fpidamologie evidence for the contribation of 19- 
bacco usage to develapment of cancer s overwhelming 
(16-27) 

Prospecnve studios have deternimed speaific rates of 
lungy cancer i smobiog and nonsimabing populigtions 
(o) hose studhies hanve shiosen that the more delinitive 
the di nests of Tog caneer (osprecaliy imerms of sgquae 
et ot ol caneen), the dover the rate of lung 
cancer e notsaobers Pormeond (160 showed o rate of 
B0 100 000 bor noresamebing modes with hastologically 
proven saromons o cat ol g cancer. Dol and Thil 
(1) shonvod o death vate wmongg vonsimabang Bonsh 
wale ploc o of oo O 1000, Prospective stidies 

ally estabihished lung cane 
s the best wan to deer - 

of the vncurence of ok 
cor e nomeanehang poprabiti 

IONAIE CANCIIR INSE 

WANDILE AN o 

mine base bioe e ol Tongs cancer among nonsnobers 
Tooreases i cancer of the g have e steads s e 

the 10305 when the montalny vate i the Voited Stages 
was reported to be dess thon 1100000 (Ic'\glu. N s 
cortelates with a steady morease i enanene smokang 
durng s same penod . The imcoreases are more ovie 
dent 1o vdes tho femedes, whie hoas comsistent with il 
foct thian boss sonod g s cnpagied e by women than by 
men ol companahle age 
gy camcer vates of papulanons suchoas the Seventh 

Doy Adventises, who e vearh all nossmobers, e 
more than 865 Tower than the vares of the VS0 popily 
Hon m general (21) 

A vedacton of tisk has alseo been neted among: fonge 
tevin filer einette smokors as compared o nonhitics 
cgarctte smobers ¢0) Tnaddition . smekang cossation 
has ledh v gradial veduction i the vare of Tung cancey 
1o the lesel of g nonsmok e 

Nutrition 

Anextensive amount of data relating netmton o 
cancer was tecenth presented in (22). This relmonshap 
s complex and someimes perplesing to those who view 
carcinagencsis principally m erms of o “specilic carcino: 
pen " We hehieve that speailic cavcmaogens play a v 
mal vole in the rebitionship between noeimon and the 
development of cancer: Rather, noteitional deliciendies 
and o excesses e of great importance as sources of 
procarcinogens and modifving facions 

I'he evidence hnking dict 1o cancer is obtamed by the 
comparison of nut nad habits and spealic cancer - 
adence vates among different comntries o population 
groups. Comparisons smong countries indicare tha 
“overnutritionTM is an etiologic factor for certain ivpes of 
cancer. Such indications are supported by studies which 
mdicate tha cancer patterns of migvant popubations 
tend o ciange and approach the level prevalent i the 
host conntey (23, 24). Change invish patterns for gastric 
cancer has been linked 1o diers hagh in carbolivdraes 
and’or wivvate and low i L and or frat and vegeas 
bles. Ingeneral, the tole of nutrition in cancer etiology 
s strongh supported by the smany eprdennalogie stadios 
conduced (2547 Present knowledge provides provok 
ingz cues imphicatmg suely dietaey factors as B and meat 
intake, excess corie ke, and nuitional habies tha 
alfect the hormaonal and metabolic balinces, Additional 
studies e necossany to cludidate the precise role of 
specilic dictary components, 

Dictary elements and nonincorporated contiminants 
are most bhely the responsible Lctors i Gineer vares. 
This view s supported by data from mgrant studies (23, 
25) and Lrenn mtvacountiy studies of populition groups 
B i the same eovivamment (8, 12-75). Other data 
have Bioked a decdhne mgastiic cancer inadence 1o an 
nproved dictay expericee (7). 

Several examples soggesting dict vather than containi- 
s s o csative Lictor e rcadily lvomghe o mnd 
For example, an pollution conditions between the 
Uriitedd States aned Lapan e simiban; however, the dicis 

eodittorent and s ilastated e tables B oand 6, 
cer incidence vates Tor dutarckied sies e dissinn 

; 
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Lo Hhe dhiers of popmbation pronpes sichoas Seventhy Day 
Advennia, Jownh, e Bl populaions vary preatly 
o those ol the general U S population and these 
dilferences are veteced we then cancer yates (502,14, 
15). 1 bas Boen woned) 1t as conuntr e niprave then 
(lin'mn’«_uwliuu LRt Gl w dechne (27). 
Stiaheiy ahale Oncessive o of tobacco-ty pe car- 
cinogens, ot then id llfw CANCers s not 
siptihicanthc diterent Bronn tn utnstnohers, this 
SURLOSIN e CODLE IS L0 ¢ Dol cassidnve Lutors 
fon thece povne oo Gancers Phore are no epidemiolioga 
ot bt ity foad ity es or contaminats s b s 
PO e cooligae tactons (£7, 7). Eomgrerin siudies by 
Arvnstrong aad Balb (22,45 ave shown that the vate of 
Dladder comcor m dibietie penients s ot Ligher 1o 
vates for the general populinen 

Al 2nd Vdaler foliuting 

Constderat e wiention hus been paid 1w air pollution 
asacannaine Lo icavatien of cancers, such s those 
ol the luig, stomach and prostste (46 -48). Stadies bive 
concentrated on the effcas of pollution throu;h expo- 
sure v divecnimhalation of ot Laiand mgestion of 
matter deposited anovarions veg i!r;md fruits, How- 
ever, vablos such as Oganci gy el socieecos 
nomic Lictor s tend o complicate ancanalysis of wr pollu- 
o and cancer visk, 

Fravment's study (49), which encompassed 44 states, 
mechicated o differences in lung cancer rates when data 
woere standasdizend for dgareiie smoking. Similidy, 
Bucli and Dunn (46) found no differences when differ- 
ent levels of aiy pollution were studied in California. 
However the more recent study of Pike et al. (48) has 
linked polves e hvdrocabons in air o lung cmcer 
risks. 

Hanmnond's veview (50) emphasizes the difficulty of 
accuratch mcasuning the amount and degree of air 
poltutant exposie enconmtered by an individuad. Flam- 
mond has analszed the Amevican Cancer Society's pro- 
spective daa onomaldes hiving 10 years or more in their 
present areas Noosignificant difference was found in 
mortaity from lang cancer in relation 1o either resi- 
dence on size of residential environment. Furthermore, 
when accupatonal exposures were excluded and data 
standindized by ape and tobacco consumption, pencral 
urban polltion clements were not found 1o he etiologic 
factors in Tung cancer visks. These data suppont the 
carher wark ol Dall s T3 ). Farther insestigation 
ioneeded o undersand the complos epidemiologic is- 
sues involved i an pollation and cancer, 

Arccent study of the diinbing water in New Orleans 
suggests that cilonaned hydvocabons could present a 
porcrid covcriopenie hazord o wan (32). Fature 
stuios e necded o detenime hazndous dose levels 
ol Waic e contamints 

Occupitiona! Exposure 

Fhere s o guestion that certin occupationad expo- 
stres nerease tisk fon panieulan cancers, Speciiie agents 

TR i W P bast e enpbiens et b 

Ver o L No b e T 

FRVIRONMINIAL CAUVSES OF CANCIR K24 

ave histed e tbile 70 Same of these agrems, parienlaly 
whiestos and o dosg, exhibie svieroste ellocns 
with cgarene smole, thns mevcasings o smolor's nsk ol 
Tong cancer Both wramioi dust aned ashe sos exposine 
canrtdead to cocer mcidences i the absence of smob g, 
Other agents mable 7 are abso mdependent cancinag. 
penic. 

Generadly, the dana reported on ocenpationaelaed 
cancers do not pevont el wedonee cstimies, st 
the caves vepeocted wsaally vepeesent a samiple o v 
Ented over several sears, vathior than those for o speciti 
vear Dt oo polvvam b chlonde Tend themselves more 
readhly to estioates hecanse ao e tnor s v obved 
Thuos Lo divect assaciation between expostre 1o poly 
st cblonide and death frome angaosarcoma ol the Nver 
has been veported o 38 cases (97, 34). L he eftecr ol e 
chlorametnd cthicr has been detenmned on the busis of 
number and dusation of workers exposed, the nombe 
of Tung cancers reported, and the morease sk for 
this cancer among exposed vorkers compained 1o the 

Tams T Occupotions conveving an inereased risk of deccl prng 
cancer” 

Site Occupations 

Liver Arserae Tanners; smeltersg vintners, Vinyl chloride flmhfl‘fl? . 
Nasal cav- Chromium Glasy, pottery, and linoleun 

ity, s1- Isopropy! oil workers; hottery mahers, 
nuscs Nickel mckel smelters, mers and 

Waad and lesthor roasters; electrols sis worl ers, 
dusts waod, leather, ind shoe work. 

ers 

Lung Arcenic Vintrers; miners; ashoutes 
Aslicstos users; textile users; ansulation 
Chyuninm workers; fanners; sowlters; 
Coal products plass and pottery workers, 
Dusts coal tur and prtch workers, 
Jron oxide clectrolysis workors; retort. 
Mustard yas men; radiologists; radm do 
Nickel painters, chomical workers 

. Petroleum 
Tonizing radia- 

tion 
Bis-chlovomethyl 

cther - 

Bladder Coul products Asphialt, conl tar, and pitch 
Aromatic amines workers: pas stolors, <tll 

o cleaners; dvestoll uecrs, rube 
ber workers; textle dyers, 
paint manufacturers, leather 
und shoe workers 

Bane lonizing radia- Radium dial puinters 
tion A 

Bane mar- Benzene Benzene, explosives, and ruliber 
row Torizeg: radia- cement workers ditillers dve 

tion users, painters, vadulogst s, 
rachuen dial parnters 

Skin Arsenie Insecticide makors and sprayers. 
Sun o) refiners, vintters, 

smeltors, farmers 

I Canor riskoamd e style, presented ot the meeting 
of e Amvrscan Acooonation for the Advancement of o, Bo ton, 
Massachusctin, 1 February 1906 

§ONATE CANCTR 18NS 
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genetal popabaton (550 Ao the increase i i) s 
comsidonabte s the ol pnber ol exeess Cases is s 
Becatse of the vobane !y sunall il ol worbers in 
volved, TM7 

1 opresently v v hest edueaad 
estitates of the vl ap betwer i speeoifu 
andd speait 

Caneas 

ocenpattonad pronpe Cole o al (56) sy 
gosted b YDl BLadder caneers scom g i aoados i 
the Bostier e e vebied v oo apat il expreetine. In 
corrame connnes ol Newe Jores the anorcased ok bon 
s e gy aned o he high among wenkers i o 
s chic o madmanes Baaba gpersomal comminnio- 
o) estited han e veenprmemad cornnbimion to 
total cooncer modenee e mohes bes besween | oand 549, 
ek sibar estme e nade by Nelson (personal 
cotmmrin ton) Govergl cstmstes ol the percentage of 
Al o casers vebed ocoupational exposare 
vangge hetvcen b oand 100 However, sdentificanon of 
speats Toghoosh smroups, ! wis expostne hevels, 
and rcbiied cancer madonce taes s ovet o be dorer - 
e 

- 

Diugs il 
Vanross dings have been hinhed w caneer sk (57). 

but there are msufbioent dun to detesiine the precse 
vebationship mvolved T seems dear that the risk of 
vetonbam colb siocome s relatvels high in patients re- 
conving mnunostuppressive droags, althoagh the ol 
nuimher of coses thus L veported s smaldl (38). The 
carhy data on vescrpine love recomls been dispoted in 
tevis ol the alleged mlluence of this deag on breas 
cancor % e oo appears 1o crcase the visk of 
cancer of the endometnmm, bat agaam the number of 
CaNCs s gquestion (67,63). Because of the widespread 
use of the horomone and reported imoreases in the vate of 
this velanveds compmon twmar, carefol aention is war- 
vanted Wil the exception of imducmg benign liver 
oz (67, 65), the wa of aral compaceptives is not 
hnked to nacased Goneer mcidence (66). Defininine 
conclusions i this vogand . however, should be paost- 
pomed wanl the Tongterer effect can be anals zed. 

EPIDFMIOLOGIC CONSIDERATIONS 

Monvalie and e idence vates in certom love-risk coun- 
ties ey not reflecr the prae vare ton the areas T some 
of the developing covntaes, there may be an undere: 
porting of coses becanse of bk of sl bicient Laclities, o 
Lk of stavdbdized diefininons of dugnoses, and cul- 
tral mores which peekibie attention to specitic diseases 
o parts of the bode Al migrators popalanons ma 
not tepicatls reflece the popabigon frome which thes 
onvgaeated Nhowg Bostch maccuacies moy exist, pan 
veula e ol ststies, the consisteses with 
which e iy s ol cancors Appear to I "llli\\illg" n 
praticnbar settimas e conpene o wath the venbied il 
e to b sospected caramogerne st these areas, 
pves credence toothe ropeanted fow o vates These low 
vates. hovcover, do ot prectinde the esposine ol some 
mdinadiads 1o caremogeme Luctors, althongh ar lower 
vates o ndiacdiads i g hensk and Tagh e coune 
s, 

J NSAIE CANEER INS) 

Fotcnnanonal comparons ol o hiddine and s iy 
vates maduate that ot cowers e el m;? [CORTIRIN 
Bfestde e B, oxeesars o smohige, abeobion consig 
Bon, “overnmtotion,” and mdustoal exposines s 
Iesinde b ey recent secumenee and panaticl 
the dovelaprient b mdusinad socenes, Sich phenonn 
C WOe bt I e P ST 
Banedhy Bt ammmeads ot ol Shthough b Ly 
Pt obten ganered s mportant to vecopize thon 
mont ab the caneers comanon e mem e eseecihingdy 
vare e feval ammads 

CONCLITLG REIAANKS 

Fovvonmental concmopens, cither estabhished ar s 
pected, mee be cateponized as homgy vebied cohior 1o 
personal htestsde gobacco, aliohol, sunbipghe, aconpa 

tonal exposine, e natoonal inbadanced o togen 
cral covnonmental Lactons G and warer pollution. 
drvges, aned focd addiiives as contamamnis). Soue e 
dernved throvgh individoad Cnces; othors e ool 
by socien 

Individaads end o gnore then own aesponsibiline 
andd blane baonsfol occwrrences, ineloding cocinogenn 
exposure, oreontside torces Phevefore the geneial on 
vironmmentd emems recenve the most attention vathior 
than Lactens vesulung fromn personal Tfesivles. Tl 
wals canmon deal with some of these issues by themselv - 
thus public action is vequired and should e provided 
Tor the oxtent that industry can reduce carcmogens, 
Coeinoge s, o prococnogens (e the area of 
tobacca, alcohol, and nuiriion) and 1o the extent 
government can control the production or use of prod- 
ucts contamimg such agents Gncdudmg those of indus 
il origin), proventive measures should he o ed 
to protect the indiadual and socen ai Linge. 

Personal Besnde, however, alsa plass an importanm 
vole in envivonmental cocnogenesis. Thos public edue 
cation conpatgns and other services mast he providod 1o 
help people madifs habis thae e denmental o 
health Phen vescarch and poublic healith efforts must 
follow toreduce mrme made and prevertable camcers 

The estimates shown i test-hgure 3 vepresent the 
velaive effecis of envivonmental Laciors o cancer e 
dence We estmned the wotal percent ol sitesspeaitu 
cmeer attbuatable o ol eovmonmental Lwtors (de 
picted as “Preventive Potential®) by caleulating the peor 
coent diference boetween US montadiny vates and the 
lowest veported warldwide wortaling vates for each sie 
and by considering speailic ane=control studies, Ow 
estiates with vegand oo such varibles a8 adiatieon, 
exogenons hormones, and ocoapation are hased on data 
i the lnevame thon reflear the mcreased vsk mvolved 
with o gven exposine and the total number of people 
exposed 

We hope thoa test Bgure 3wl stnnlae rescareh 1o 
mehicate that aoreduction o cervam casative varables 
would ndecd vesule i decrease i spealic G 
modences o pecomphisd s there most he closor 
colliboranon amomg epndonnologists thonghon the 
world s Wath bener discase case Instories, it should b 
possthile toexplan finther the vast differences i canes 

VOLL SN, NOL AR 1 

Contribution of the Environment to Incidence: An Epidemiologic Exercise (1977)
ACL Doc 25515 · Page 6 of 8

Published by AsbestosClaims.Law

asbestosclaims.law/library/25515/6

https://asbestosclaims.law/library/25515/6


“ 

ERVIRONSE AL CAUSES 8 AN I Ky 

WAL " 

" 

| —— ' LD VDV U— 
RN . . . 

" beonn 

Ceter e . T A 0" 
FLIREE VoAl e . ‘ "y 
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bov comie doonn, onne catrtnieos ol the gade of eovigorn 
el Cactorom caneer anodomee conmnr winh carhiey 
et et TR 6 ), Bharpoaeon (2, wned et Lond (7). T hiese 
estites e suppontcd by epdennologe evidemce in- 
eluding cacicanintry wod oty dgforences, inc- 
dence difloromees between men e, and e 
troneds Fhe daia presented eve suppreart the basae as 
sumpiens it cancer s decsse prodoced by environ- 
mental Lacroas. Whore disprrtes iy artses hawever, is in 
the velan o mapriance of the gencead eovivonmental 
Factons versus the porsangd ifestvde contethutions to can- 
oy anondenie yates. 

This preseatation shoull stunelate investigations of 
the cnotoge aspeats of speafic envivommental factors i 
totd cancer mcidenoe and e the incidence of particatar 
tpesof camers Ahboud o ssmandarony thin attemprs 
are oele ta remove overy bactor in the cavivonment 
demonsed o anercase the visk of cancey, from both a 
hudjeray and pabilic heabh paint of vicw, it is equally 
mnportos that sufiioent atenton s apphed 1o those 
clemeints mvatved et cancers. With the increasing 
numbor of news seporis repardimg bazardons compo- 
wrents, the avcrage cittzen catsieders b unmersed in 
an unconn ollible sea of covomogens. Althouph socery 
st e o plas aounportant tole an tie redaction of 
those enviommental Lotors that connnibute o caneer 
tonctdenee s we Tave shoson thut o indivd dad can signili- 
canthy Bt s own sk by appropriately aliering his 
Tbestvle 
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