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T. ZIatroduction

- I nave pDarticipated In the recent 0STA Hearings that have
focusad on the praopesed regulationms to control carsinogers in tTiae
worimlace ZTecause the sftudies that were cenducted whils I was the
Director of the f£l2dzling Cancer Caniar Lnsctisuie of New Jarsey

(CTUZ) in 1375 are directly relevant %c the fa2ars and concerns
expressed oy 0SEA, the labor unions, and selected academicians.
This Post-Hearing Comment is made for the same reasons, zné on
the same vasis, l1.e., the responsizility to redort to the public,
the results of studies performed with public funds, that have a
tearing on the public welfare, .
A graat deal of effort was expendsd at CINJ Lo prote the
tedaviling question o wnat was causing 3¢ puch cancer in thie stact
of New Jersey, as.indicated by the.Natfional Cancer -Institute's U.S.
Cancar Mortality by County:.. 18950-1C69, In these proges we souzas
halp for the public at large, and IOr the workers Iin the snoraous
chemical/zetraleun plants in New Jersey by turning to the best
avallable, objective data for cluss as to the major causes ¢f the
lethal cancers., The weapons that could bring apout a significant
reduction in the cancer statistics that had placed New Jarsey at
the top of the mortality rate were: 1) Preveniion and 2) Zarlv
Detection., Thea latier weapon was clear Cut in inat severadl
leacing cancer killars, like breast, colon, and uterine cancer,
were amenabls fo lnexpensive screening tests, and numercus studies
had demonstrated that éarly diagnosis, while the primary cancer
was still spall and asymotomatic, could result in izzediate strike-
ing decreases in the projectad, future death rates. Prevention,
however, required the knowledge of who the "real culprits were in
cancer causaticn; we recognized thet 1f we chased the wrong ones,
then the real culprits would continue to get away to add to the

(1}

toll. Wnen resourses are linited, as ours were at CINJ then, z2né
2s the naticen's ars now, there is no margin for error., This s2archa
nad become clouded in 19786 in New Jersey, with the mediz carrying
alnost caily revorts provided by various officials that "... i%'s

=

in the waser...", "...it's in the air..,", "...it's industry!’
Now, in 1978, at the national level, the direction that Prevention
eflorts should proceed in are similarly enshrcuded. The studies
conducted a2t CINJ provide directions for Prevention efforts at a
national level and are reviewed nerein. Cur data resources in-
cluded the bibliographic references in this decument as well as
two major works by the National Cancer Insiitute:

o the NCLis Third National CAAESF Survey: Incidence Dasa
(196951971), wnicn yislas age-carrsc¢ted caacer daca on
approximately 10% of the nation's population with sample
areas that include: urban areas with heavy chemical
industry (Detroit, Pisisburgz, Birmingham); urtan arsas

withecut heavy chemical industry (Atlanta, Dallas, Minnea-

polis); comparatively rural zreas davoid of heavy chemical
industry (States of Iowa aad Colorade). The data is pro-
viiad according to sex, race, age, standardized anztcmiz
site ¢f the original primary malignancy, and gecgrapnic
areas. The data is axpressad per 100,000 population and wa:
certifled as accurate oy high-quality microscopic examina-
tions of the calignancies, )
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3 the CZ's UTST Cancer Mortalisr Dy County: 195C-136Q,
whishh ProviZEs 2z2-CCrrecoiai Ceacer feasa Tatas, oy sex,
- race and counry, per 100,000 pepulztion for the 20 ysar
veriod, 1lG830-138%; this data covered evary ccunty in the
United 3tates; by cross-caescking with other federal

stulies and wizth eacyclopedic refarsnces, we were zaple
to compare g2ographic areas ol similar urdan density,
with and without neavy chemical and petroleun industry.

II. Consideration of Major Variablas in Cancer Causaticn.

Our rationale for conducting these studiles was as follows,
If the Eeavy Chenical and Petroleum Industries do pose a carcino-
genic threas to their empleoyees, and worse yet, to ths pudbliz al
largs who live in juxtaposed ccamunities, then there sheould te | |
higher cancer incidance and higher cancer mortalicy rates in those
gecgra hic areas of the United States that have Eeavy Chemical/
Petroleum Industries, compared to other arsas of the U.S.i. that
are sizoilar in urban density and in other major variables. 3Before
emparking on studies that ccoculd gulde Preventlon efforts, we re-
viewed the major variables in cancer causation.

Other studles, published by noted epidemioleogistis, including
those rom the NCI, nave substantiated %the need teo control for in
variable of urban dansity when making comparisons of cancer incie
dence and cancsr mortality. (Hoover, R., Mason, T.J., McKay, F.W.,
and Fraumeni, J.F. Geographic patterns of cancer mortality in
the United States. 1In: Persons At Hizh Risk., (ed) J.F. Fraumeni,
New York, Academic Press, 4975, Pe 3435. Uroan density is as
‘important as age, sex and race in the development oI cancer; the
_percentage differences between urban and rurzl areas are on the
gverage larger than the differences seen beftween the sexes and
Tne races. ror specilic types of cancers the urbane-rurzl diffesren-
ces can be very large, as shown in thes accompanying Table I IZrea
Zoover's cited paper. The listed ratlos can te converted to per=-

ent bty subtracting 1 from the ratio and then multiplying by 1CC,
e.Z., 2 ratio of 2.08 is 208%, a ratio of 2.96 is 1G6%, ete. The

increages due to urbanization are substantial and as other studiss

]

to be cited in this presentation will show, the increzses are not

due to air polluticn from ca>s and industry (s2e Section III Cancer
and Air Follution in this documant).

Table 2 Irom Eoever's cited paper, shows the relationsiip of
Soclo Zconomic Status (SES) within a race, and increased czacer risk
with higher 3ZS, certalin major cancers are increased, e.g., reciun
113%, thyroid 72%, colon 67%, bladder 67%, etc. The generally higher
incomes and higher standards of living, particularly for whites, wicsh
in urban areas comparad to rural, may accouni for some of the urtan-
rural differences.

The quastion now at CINJ was, in view of the fact thas
rsey's peopulation is the most ursanized of any state (nearly 9C%),
e the rates really nigh? The surprising answer.was ne. Ia facs,
2s such as Nassau County, and WestchReScér County (wealthy, u-tan-
ed suturds of New York City devoid of industry), San Fransisco,

-

and district of Columbia, had higher or ecually high cancer zcrtalit
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SESSRAPWIC T TTIBNG 2T L NCER UCARATAL

Male
Slte

Ssophagus

Lasvax

Mouth and throat
Ricrum

Nasopi rynx

Bladdar

Calon

Lung

Breast

All malignant neoplasms
Tayroid giand

Other encourine giands
Stomachk

Kidney

Noe-Hodgkin's lymphoma

Other and unspecifled
Connezuva tissus
Pancreas

Biiary passagesand liver (pcimary)

Salivary glands
Hodglkin's disease
Bran

Multiple myetoma
Nasal sinuses
Leukemia

Bone

Meianoma of skin
Proscace

Testis

Eve

Qther skin

Lip

TABLE !
Urban-runai daos of 238-adjusied cancer mortaiity rai2s¥ among whites in
contigeous LUnited States, aceording o canver site ind sex. 1930-1969

Urbin/ rural

308
=56
-38

- -

.17
2.10
1.97
1.89

-
i

1.58
1.56
1.33
145
14a
139
138

135

134
1.34
131
1.25
1.24
112
119
1.a?
1.05
1.0t
96
96
J7
67
37

-

R ate were calculatad foe 10 percens arban ind 100 pereese rural counins.

243
Female
Sice Urbamy curad
Bsophagzs il
Rectum .11
Larvax 192
Nasopharvax .36
Lung .84
Breast 1.61
Bladdar 1.58
Other endocrine gands  1.52
Cvary S - 1o
Colan 1.51
Non.Hodgiin's lymphems 1.42
Hedgiun's disease 1.39
Thyroid 1.38
All malignant aeoplasms 136
Stomach 133
Pancreas 1.34
Mauth and throat 1.2¢9
Ceanacrive tissus 1.28
Brain 1.26
Multiole mysloma 1.23
Qther 1nd caspesiizd 17
Leukemia .13
Kidney 1.2
Salivary 2lands 112
Nasal sinuses 1.08
Biliary passages and liver 1.0+
Corpus ucerd 1.00
2rvix uies 1.00
Eye N
Bone .39
Melanoma of skin 37
QOther skin H8
Lip .29
ucC
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conuguous Uruted Srates, secording to cancer sitz and sex. 1930-1969

Maje
Social--.uss ratio
Site {hi 3ulow)

Rectum 213
Thyroid gdand 1.72
Colon 1.67
Bladder 1.67
Other sndoctine gands 1.59
Connectve tissue 1.34
Kidney 1.49
Esopnagus 1.49
Non-Hodgkin's [ymphoma 137
Mudripie mveioma 138
Mouth and throat 1.19
Tastis 1.18
Breast 1.18
Brain 1.18
All malignant neoplasms .16
Hodgkin's disease 1.14
Leukemis 1.1
Lung [.10
Nasogharynx 1.10
Prostate 1.09
Stomach 1.09
Larynx 1.02
Pancreas - 1.0¢
Melanoma of skia 98
Nasal sinuses 96
Bilisry passages and liver 88
Eye .37
Other and unspecified A5
Salivacy glands A3
Lip Al
Bone 31
Other skin 33

RCISPT HCOVER erdd.

TABLE
Sociai-class ratios of a;2-1djusted sanser morlisy ees® 1mong whiias in the

25e¢ taxt for method of choasing hign 3nd low sauiat«lass counties,

Female
Seocial-class ratio
Site (high:low)
Ragmum 1.8~
Beeas: 154
Qvary 152
Qther endoctine glands 1.32
Nonsdodgkin's [ymghoma .49
Colon 1.43
Connective tissue 1.43
Multipie mysioma 139
Hodgikia's disease 137
Brain 138
Nasopharynx 1,23
Lung 1.27
. Bladder 1.19
All malignanc necplasms .18
Kidrey L.i4
Eye LI2
Pancre 1.10
Thyroid zand 1.09
Laukamia 1.06
Stormach 1.03
Nasal stnuses 1.0t
Esophagus 97
Carpus ureri .94
Bilizry passages and liver 94
Salivary giands .36
Other and unspevjiied 33
Melanoma of skin A5
Mouth snd theoat .73
Cervix uterd 74
Bone .69
Larynx 57
Other skin A7
Lip 32
UCcec
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rates, fo$‘white z2lgs, par 10C,C00, Thz white nm2ls cancer racas,
incicensally, are post oftan uzed for compariscns pecausa they .

acecunt Jor the largsst numbers cf cancers.

Zhiladelpnia 221/10¢,0¢0
S%. Louls, Missourdi 220/20C,0C0
New York City 215/100,CC0
Nassau County (an Zastern

suburd of ifew York Cisy) 212/100,0C0
San Franeisco : 2C6,100,200
Chicago 205/100,0C¢C
New Jersey . 205 100,0C0
District of Columbia 202/100C, 000

Westchaster County (a
Nortnermsuburd of .
New York City) 290/100,¢C0
U.S.A. Nationwide 174,160,000

This initial CINJ study demonstrated tha® seriocus zmisimmressions
coulc be made if comparisons were made against invalid controls,
wnerein a ey variable, sucp as urbanization, is not consicdered.

In Dr.-Samriel S. Epstein's book, the Politics of Cancer (Sierra

-

Club Books, San Fransisco, 1578) this type or error is zade in
his Tabls 1.1Q, 9. 29, wherein ne compares New Jerssy, Wyoming
and Nortn Carolina. As a result of thls comparison.he concludes
that New Jersey's higher races are due to the Chemical, Petroleum
Industries. Unfortunately, uncontrolled comparisons such as these
by Zpstaia form the basis for mich o tne pook, and for much of
the docuxent submittad to QOSEA by NIOSH, NCI, and NIZES, entitlad
zstimates ol -the Fraction of Cancer in the United States Related
0 Occutaticnal ractors. 'Lne latiar cocument, cuite errcneous.y,
re.les neaviLy o extrapolations from an article published in Ca-
A Journzl for Clinicians (voluxze 28, 1378, p.97) by I.J. Selila?s
and T.C. Hazmmond, entitled Asbestos-associatad disease in United
tates shipyards. 1Ina this article, comparisons are made tetween
the cancer deaths in asbestos insulation workars, and those
axpectad cancer deaths in the average white male, as obtained
from age-specific mortallily daca froam the U.S. Vational Cantar
for Zealth Statisctics. As seen in Tadle 1 and Table 3 of this
article by Selikoff and Hammond, a comparison with tha averags
U.S. wnita mals suggests that asbestos workers nave approximacaly
a 20C% greatar cancer rate; ror example, Table 1, 319 total capcer
deaths ZIxpected, versus 994 Observed in the workers, Many;«if-nov
most. of-the asbestos insulation workars. were in urban areas,:which
could,. in. and of itself;accountlor much.of.the.20C%-apoarens.in~
creasa..ln cancer rates among. the asbestos_workers. Turthar,
Selikoff's data does not take into account other factors, besides
ursan-rural diffarences, that markedly increase the risk for sever.
2l forms of cancer. For exarple, socio-econcmic stacus, cigarstle
smeking, a2leohel consuzption, and fat ingestion (see Refersnces
nd of this document). The asvestos insulation workars were
wage sarners, 2 factor that made Selixorf's follow-up re-
vely 2asy since thers was a low rate of job turn-over; however,
lad to lncreases in socilo-2conomic status. The lack of
coniralling for cigaretie usa in the asbestos zancer deaths is seriou
since sevaral foras of cancer are csused ¢y sacking. EHamzond (Totaz

e Ucc
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TABLE1

Daaths among 17,200 astastos insulatian workers
inn the Unitad States and Canada

Janyary 1, 19687-Janvary 1, 1977

Num:_ur. af man . .
Man-years of gaservation

so .o 17.300
. ‘ | 165.2%5-

Exosctad”

" Total deaths, 3il csuses
Total cancer, 3il sites

Lung cancer
Pleursi mesomelioma
Peritaneal musatneiioms
Cancar of stophaqus
Cancer ot rtewmacn
Cancer of csian-ragTum
All ather ccer

Aghestozis

All otiver csusas

1,560.88
319.90

105,37

-t

.01
14.3
37.28

154 23

*e

1.351.08

1

488
L
0 — -
13
]
£3
rast-

182

1,114

19764,

quearvext uneca.

ST hats 40t rarY Sauted af dJeath in tha genaral podulstian.

"€ amaatsd CUatRE 479 Dased uOGM whith Maie age Deeifie mormiity dets ot e
U.5. Natianai Canter far Magith Stacissics tor 1987-1979 and axtragotanon =3

Tha memoarsnia af cie (atarmaviansl Asseciation of Heat ang Frost lawistors and
Aspartos Worrery, ARL-CIQ, CLC, was enralled an January 1, 1987, and Nas Seen

Deaths among 17,200 asbestos insulation workars in the Unitad States and
Canada January 1, 1367-January 1, 1377: Analysis by

duration

TABLE3

from onsat of empigymaent

Tatzl men
Miun-years of absarvation

12.533
89,458

12,081
77,339

Sefore 10 yearm

from ansat

20 or mare years
fram onsst

Expectad *

Qusarved

Expectmi® . Obsarves

Total destns, all causag
Cancar, all sites

Lung cancer

Peursi mesotneiioms
Peritansal magmeiiomsy
Cancer of s100naqus
Cancer of stomacn
Cancer of calenwrecum

Ashestans

281.93 324

1377.01

4283 a 277,28
1203 28 T §1.94
- 2 ...

L 3 "
Q.58 1 518
1.58 1 12.87
.07 4 313.79

b 3 -

1.948

n

49
G4
108
17
2
£3

154

“Exoectill Qeaths ore Sased UDAA white male sqe Waiile MortMivy sava of the U.S,
Nationst Canter far Hem™ Statistics fov 19671973 ana xt/assisnan o 1974,

**Them sre rare causas of gvach In the qureral oeguistien,

UcC
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;n:d Pgrsg;s-a: iigh 2isx of Cancer. 2 J.T. Frauzenl, ifew York,
~ACRLRATALT £33, Lyiz, B, L3i) lasesnownrstatiscicelly-significznt in-
£reases In. cancer-deztn retes L gmokers in the following forzms cf
cancsr: ' '

duzcal cavisy 890%

lung pELz

larynx 5064

ssophagzus 21 pt

pancreas 165¢

bladder 10C%

L

It is izperative when comparing cancer data for the purpesas .7
strategizing a2 Preventicon prograz to control Jor the variaclas i

=1 -y s D _S"
cussad in this seccticn., In using nationmal data, L5 is often izzessi:
€0 obtaln informaticn on socilo-economic status, and the consu—piiszsa ¢
clzareties, alcohol and fats, However, urbapn dansicles can T2 read.l
controlled and can prove valuable, 2 indicafed in the next secticr.

TIT. Urban Canters With and Without Chemical./Petrolasuxn
Industry

In studying the Third National Cancexr Survey: Incidenca Data
(1569-1571) comparatiVs Gate WES OOTALNEG Whicnh 18 SUCmarized in tha
accompanying Tabla. The tabular data lists 2l1) cancers for a2il 4ns
standardized anafomic sifes, as well as for Tharse znacemic sites tha
are allagedly more lizely to develop zmalignancy if the verscn lives
in 2 county with neavy chemical/petrolaum industry (sese 3lot, W.J

Brinten, L.A., Fraumeni, J.F., and Stone, 3.J. «Cancer mortalisy iz,m
U.3.-Counzies -with petroleun industries. Scisnce 188: .31, i
In 3lot's study, a major point was made of the datz wniz
that the risg of develceping cancers of the lung, nasc
stomach were siznilicanily greafzsr in the 33

wisgs studied. I should be poinctad ous, ine
selaction of thes2 35 counties was not das

2 represenfztive sanols of the S04 Decrolaunm .
Tals is frasiy adzaiitag in Blot's articls. Hence, al:incugh 3lo
study-was nov meant to be representative, many individuals nav
unwarrznted extrapolations and have concluded that 3lot's siudy
that the chsmical/petrolaum industriss in the 6CL petrcleuxm coun
pesa a nigher cancer risk to the public, and to the workers. Thu
fore, thazse extrapolators of Blot's work continue, thers is an
need to nave far more stringent control over occupational exmosur
to -chemicals, Many of the extrapolations of 3lot's work show
serious inconsistancies, e.z., thers was no incresase in lymoncoas
and leukamias in Blot's, yet, Epstain, in nis book, The Polizizs of

Cancer, D. 122, states that benzene causes lymphomas and Lsuxamias,

HE
n

i ci
PO {1

h
-—
i

¥

[T RS W o R T

D
1

wwwwon
I i

anc ctnat the petrolsum/chemical industriss thersfors cause thess
types of cancers through environmental pollutiocn with bensze

Tha data in. the tabla - show, quilfa.surarisingly,- . that over-all
.cancer incidence-is lower in those-urdan arsas with-~industry {averazs
253/10C,C00) cacparea _co_urban areas. withcut iaauscry (avarage T1-/

20,CC0), and that thers is no signifitant Ciffareace in a2 ineilens
‘af cancers that some individusls bteliave are mors likaly I3 agcur in
arsas with neavy chamigzal,petroleun industry, i.e., .rales Jor lung,
nasopharynx, and stomach are almost ldentical for the two Iypes of

el iraNn Arasc ucc
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2. x LA I - or - ™ TTomim moye . [’
avarags amnunal Tancex .-Incidencs I Urbao Arzas, with. znd
witacus Zez2vy CTrnexmical/Fetrolsum Iadustry Lf“:“ tha Third
ik ” rom othe Thir
T - ) l - Ty - &4 - T o - -l - T oy ey -
ya.lc?:; ;3929:7~' raw: ingilance D=ta2, 1S5C5-1%71, Tanlszs
|l -~ < T 1 b FT - e - - -
_Og, ALy lzg, Llic, isg, Lo0C, lse: a2ga-zdjussaed, whicza
\ ala
=alag Der 100.3C0)
A
All Naso-
- )
Cancers Laag pharynx  Stemach
Urban Arzas with
Heavy Caemical/ ;
-
1

Petrolsaun Zndustry

Detreis 203 é7 0.8 13.5

Urdan Areas wichoul
Heavy Chemical/
Petrolsun Industryl

Atlanta 304 T2 1.1 7.5

San Transisce? 330 68 c.8 1L,z
Dallas 321 73 1.0 3.2
Minneapolis 311 5T Q.3 13.3

avaraza 314 89 0.8 13,0

Footnotas:

1. Eeavy Chemical/Petrolaum Induscry includes those indusiries whers
chemical/petrolaun products are produced, or used extansively in
nanufacture, a.g., autorobils industry.

2. San Transisco's data in the Third National Cancer Survey inecludas
the city of San Fransisco, plus che counclas or Alzmaga, (oncrz Costa,
Marin and San liateo. A study of the U.S. Cancaer lortalizsy b5+ Counsw
ravszls that ths cancer death rate/lCU,000, Ior wnizte malas, - 9m Lv5C-
T2

a-:
F

1569 was 212 for San Fransiszo, 175 for Alameda, 174 for Coatra Cos
17L for Marin, and 173 for San Matao. Tha averagas U nztionwida
b Rantil

was 17, indicating that the San Transisco data in 3

I
.

Ve 4 - T
A T AR -
-

n-r .

-
2 =
Canger Susvaey i3 diluted by the inclusicn of the low canger nera isy
counslas. 40 attampt, nowever, was made TO correct Jor shis In che
abdove Tabla; the San Fransisco data was used as it appeared In (he

Taird fational Cancar sSurvey.

uce
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= SRRence oL Qur.Cldd. sLafliesWe.ggagluded that

gccgrdiashtaﬁizewbesa.availabiayudaca+-thereia;noqca::elation-bezwea
| 2lgn cancer-rates aad the: presence of heary chemlcal/petroleun incus
=~ waereIcra szems unlli:eslvy, with tha sxecsvtion of 2 Fav vary speciz
instances, that cccupatlcnal exposures of chemical/petrolsum workers
or pollution of comzunitiss juxtapesed to indussrizl sitas nave con-
tributed in a signilicant way to the davelopzent oi cancer. The . .
‘estimate.tha 1-4% ol huzancancBritale occunationally induced-is-a
generalizationxthat iz foo high. Perhaps l-4% are Iindustry-relatad-
wWherein an occupational exposurs, nplus aore:-generally.Used Carcinose.
Such.as«-eigarette.snoka_or.alecholi, oring asout additive or synergis
effacts undar unusual circumstances, e.g., extrz-ordinary asbesctos
exposures and cizirecce smoke leading to sronehogenic cancer, Such
instances are quite rarXe, when put Into perspectiva, .-If addistivs or
synergistic-effacts were generally siznificant for numan carcinc-
.genesis,~then we-should -have heen nigher cancer ratas in these urban
arsas. that nave ‘nesvy chemica/petroleun industries. Instead, we
sav slizhtly lower rates 1n such urban, industrialized areas. It
should te noted that the seven cities compared (Detroit, Pitisburg,
and 3irminghan versus Atlanta, San Fransisco, Dallas and Minnea-
Polis) represent 16 million pecple out of the 21 million Lotal
in the Third Natlonal Cancer Survey. Hence, the data d9 not re-
present some type of axception.

IV. Cancer and Air Pollution

[ i R i

With respect to "...what is it aboutl ursantzaticn thas laads oo
hizher cancer rates...?" scme pecple would Jjump to the conclusion =f
it 1s the air pollution in crowded, urdan arzas. The cijzesive answe
to this is, "...not so...", btased on NCI éaza, as wall as data fronm ¢
of the 2ost heavily alir-polluted ssuntriss in the world, Japan.

Let us examine California first sizce it providas axcellent datle
on the cuesticn of air pollution. Los Angelas is notorious in the J
and averages over 3C0 days per year of 2ir quality that is "urmhaal

ful, or hazardous' according to the National Wildlife Taderacion.
Transisco has about 125 such days per year, Further, in Las Angel
there 1s heavy petrolaum industry concenftrated near the coastiline
that the preveiling west to east winds carry the pollutants inland
and add them to the stagnant automotive exhaust. San Transisco is
tathed in pure Paclific Qcean breezes.- Yef, zccording to tha NCI's
U.S. Cancer Mortalitv by Councv: 1350-1569, the figures ars as
Zollows I0r wnite Dale dealas in Los anzgales and San Fransisco:

W {a
O w O
Adl U
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LOs Anzelss 175/18GC,200
San-rransisco (alona) - 212,/10G,0¢C0
U.S. Natiomwide 174,130,000
Lunzg
e —
Los Angeles | k110,000
San Fransisca.(alone) 47/100,000

U.S. Natiocrwide . 38/100,000

Nzscoharynx

-

Los /.ngslas O.4/1C0,cC0
San fransisco (alone) 0.8/1C0,0¢C0
0

6
U.5. Nationwide .38/100,000

Stomach
Los Angelas 15/1C0,000
San Fransisco (alone) 20,100,0C0
U.A. Natiowide 15/10G,0¢0

Again, there is an absence of the "expectaed" correlation, that air-
polluticn must cause cancer, especizlly in a petroleum county.

From Japan, Tunio Aokl and Hi;oyuﬁi Shinlzu publisned a2 daper
eantitled"Lung Cancer and Air Pollution'in an NCI lonograpa, #L7,

R

called Ipidemiolozy and Cancer Registriss in the Zacific Ragin. The-
showed arn acsence oI 2 coOrrelation 28TwWesSn Lung Cancer &ns A.sasy
industirialized areas. Further, thay shewed a2 gradasizsn in incidsncs
that parallaled the density of populaiion; 20:h ross togather,

v.

i

e Predominant Causes of the Major
Lethal Cancers

.The guestion then is what urban factors do cause cancer, ii it
is not indussry,. and it is poc air-polliuntion? The answer may lie in
life-styles and The consequant nadlits That develop in urian arsas
wilth respect_t9 cigaretfa. use, alconolism, and poor nusritionzl
practises. Cigareties alone account for virtually 211 cf the lung
cancers, and major percentages of cancer of the urinary bvlzdder and
pancreas; all told, cigarettes:alone;acountzfoz_BC%»oi.the“cgncgr
mortality:.rate., Wnen cigarette snoking is coupled with alcocholism,
an additional 1C% of the cancer mortality is explained oy the causaz:
of cancers of the mouth, laryng and esovnagus following tha conjoinz
use of cigarscties and aleohol. Poor nutritional practises, such as
excass a2t intake, and obesiiy lesd to an estimated additional 20T o
the cancgr da2ath rate oty promctiing the development of such cangers a
rac

colon, Tul, Sreast and others. These lifs-styla aspects of urtan:
zed pumans may nelp explain the significantly higher cancsr rates in
urtan areas. Addiiiomal evidance that life-stiyle i3 involvad comes
“irom a study of the Seventh Day Adventiists; zany of these 3C0,0C0
Anericans live 1o places lixe the Washington, D.C. area and Los
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Angales. They do not szoke, or drink and are vagatasians, Foland
Palllipgs and Jan W. Zuzmz found fthat the over-all cancer rases in
7er Day Adventist males was cne hall that of she U.S5. Yatisnmde
rate for whita males. (see Rationel and zethods for an anideminlo-
iz study of cancer among Sevanth Dey Adventists, in ITpidamisclcoy
and Cancer Pegisiries in the Pacilic 3asin, NCI =cnograza 7—(1.‘
(z@2 attacieq razersnces),

VI. The Role of Occupaticnal Zosurss

With resrtect to the idea that ‘occupaticmal exposurss cause Sevtwe
%Oa%o% of cancers, as exprascad in the recently s c

Istimates of the Fraction of Canter in the United Siat
Qecupational Tactors ', prapared oy individuals freo NI
and sucmititad fo 03Za Zcr th2 nearings on occupaticnal
following should te borne in nind:

o major reliznce is pliced con Selikoff's data which purT
to show that asbestes insulation workers have nigher ¢
death rates from cancers of the lung and gastro-intestin
tract, cozpared te the average U.S, whife zale; fhis i
sarious arror In COIPAXrisSONS, SL1nce mOST QI Lad wWorkars were
centrated within urban centers. The valid control grours ars
wnite zmalaes in urbtan areas, nct average U.3. figurss,

e extensive extrapolations are made upon data bases that
are in themselves very limlted, and uncontrolled, =.z.,
smoking, alcohol and nutrifional factors ars generally
not considered in the original studies that were extra-
Polated.

Wwith direcsly causal agents in the workplace, or .additive/synergist
effsccs 15 wrong. =5f the massive extrapolations in this "Zstizasa”
decunent were valid then we should see more cancer iz urban areas
that have 3 great deal of industry. Instead, we dc nos see Sais wher
we use National Cancer Institute datz, e.g., Taird Haticnal Cancer
Survey. (see Section III of this document),

The "Zstimate" that 20-40% of cancers are occupationzlly relatac
stic
-3

The pervasive question raised by the "Zsiizata" docuzent is
whether potentially carcinegenic indusirial suzstances have escaped
into the comrunities and have caused cancer, The studias in Secticn
IIT show that this is not the case. However, we went further Iin via.
of the contiauing public remarks of some individuals that asbestes
nas not only escaped, but is ubiquitous, particularly in urdan arsezs,

An asbestos~-risk study was initiated by CINJ in lata
view of the fact that Wew Jersey has a major ashestos indu
vanvilla, II.J. One of the components of this study was £o
the nusbers of mesotheliomas seen in large urban medical ¢
the Greater Naw York/ilew Jersey Area over the ten years, 1
as one of sevaral zases Tor future corpariscns. Among the 1
mest complate contrinzutors to this data pecl were tha four al
nospitals of the New York Undversily iledical Centarm 3elilevus,
8isy, Manhastan Va, and Sooth Memorial. The daia I-om fhese ncs

~23 partisularly interesting in the lizht of the implications =ade
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wew ors unlversity iedical Center iacludes four Hospitals:
Universily, Zellsvue, lManhattan Veterans Administration and the
3ooth Memorial Zospital in Queaens,
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VI:h Surma ey

“.1n summay . _al thcugh we navasgearched. extans‘vely,.wa nav

=
q--r--——.u.—n.- - .
.been UfaBlz <o find any . direct,.-pasictiva..correlactions 2etween the
~presence o+ﬂaaavyﬂcaam;ca¢Jpe roleun:industry.ané. the developmens

e0i—cancer. This 1s true for the New J2arsay and New York areas,
as well as for the rest of the country as sacwn in tha Third
fHational Cancer c’uz'vmv' and in the U.S, Cancer Morzalifvr 3% Louni~:
szoV=1709. we 2130 -ound no ilncrease I tne urcan areas wice
nzavy chenizal/petroleunm industry, in selectad anzitomic sites thzs
are thou;hc to De at greater risk, e.z. lung, nasopharyn:, and
svonasil. Thase studlas, plus the sericus Jlaws in che dasa !

=
used for extrapelacsions in the NICSE/UCI/NIZ=S ”Es:i: ~=3" documar
Sa

sucmicted o OSHL, indicdta that in no way can sccupationsl
account for 20-4C% of the cancar zorsality in the u.-.A. Dr,
Donald Louria, Crhairman of the Department of Preventiva Medizcin
and Community Zealth, in the New ae*sey Uedical Scboc_, studied
tals ques ion Ln New Jersey, with New uevsey gtate funds, His

LT T

cludes nis paper oy stating, "...only asout ACO or & ue**aﬂc Qs

the deaths c¢an be 21t to be related to industrizl gxnosu.a .
Wynder recently ascribed a similar low percentag2 £o incdustrial

exposure (Toward the Prevention of Cancer. Cancer 3ulletin 29:
v. 186, 1977).

There are many inconslstencies fo CSHEA's apprzach to the

paper "Cancer in Mew Jersey: An Overviaw,' was prasantad 2t tha
Se“__ﬂ* for °“y34cians: Cancer PFisk Tdeantification Within New
Jersey and Methods of Cancer Cont rol", lMay 1-2, 770. Za con-

cancsr proslea. Some of these inconsistencies have been demcnssra
By the studies we gonducueﬁ a5 the Cancer ‘:s *tu:e ¢t New Jersav
the 2id of an NCI "Plaaning grani”., Cther saricus inconsistengias

thas we didi not specilically study are pointad cus iZn closing:

@ Lt ig widaly a2cknowladgad that cancer of the stomach is =z
.rapidly disappearing disease, and the causas Jor thls
strileing dovnturn over tha $2st 15-20 yoars azrs noet Kaown;
in any case, tnis most dramatic event (scomac ancer usa4d
%0 be the =ad*15 cancer xiller in me:) is not in k2eping
with the implicatlons zade Zrom 3lol's work (Qciance 1S%:
.91, _777) uhat pesrolsun/chemical iadusiriass pose an
inereased risk for the development of certain cancers,.lils

stomach, 1n the public at large.

") if&lung;cancerSAarerexcluded;:ﬂne;avaraallzcancerwrates nave;
not.changad any-statistically-significant. way. in the past!
13 years; tae luna cancers that we are sseing now ware '
initinted ZC«73 years 2g0, when filtar tips were rare, and
:ne e Y- R sl of :he s2oking was dene by malas; currsnat

rands in the use of groaar ‘*l::a“‘cr and more fa2male
s:okar: will not veneficlally aflaet The mala lung cancar
razas for anotier 10-13 y==rs See aftached tzblas, re=-
orinted from Ca - A Journal for Clinicians (volume 23, 1373,
; ?D. 20, 21).
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AGTAZ.USTED 21 CER DEATH RATES® FOR SELECTED SITSS
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A2cant refarsntaz vszar- L= s2les of diet, zmoxing, 2zhanci.
a " 4 2 - . e - - - P L o . e -
and "llle-s:iyle .in she . cieticon.of She majoricty of fatal humsa
2 4 . :

KRS PR - L : ! - !
cancers, witn rilev- 7 r=7-inc - L
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c*d nee ané zortality in diffsrent counc ies, wish special
reference to distary practises. Int. J. Cancer 13: 317, 1975.

Lyneh, H.T., Guirgis, H., Lynch, J., Brodkey, F.J. and Magee, =.
Cancer of the c¢olon: socicecsnomiz variaszles in a2 communicy.
Am. J. .‘n" d--—. 10— . 119’ 1—975..

Doll, R., and Hill, A.B. Mortallty in re
yeaars' obgervations of British Joctors, 3

Wynder, Z.L. dutrition and cancer. Ted. Proc. ?3: 1302, 1876.
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The following document contains
simplifications for easa of under—
standing. Ag in most aspects of
human disease, there are exceptions,
. and alternate opinions. The follow=-
ing attempts to condense the contamp-
orary, responsidle thoughts on the
different aspects of cancer.

This Analysis was prepared while Dr. Demopoulos was Director of
the Cancer Institute of New Jersey
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SUMMARY

A RATIONAL VIEW OF CANCER IN NEW JERSEY

This summary outlines the essential points that are explained in che
attached documents.

1. Definitions

© A major distinction is made between mortality and incidence rates.
Mortality rates simply represent statistics reported from death certi-
‘ficates and provide insufficient data for any solutions; incidence
rates are the numbers of new cases/year and relate to living patients.
The status of New Jersey as "the number one cancer state' is based on
mortalicy rates.

© The difference between industrial and environmental cancer is stressed.
Industrial exposures in the "work place"” cause a minor number of can-
cers, and there is an even smaller number attributable to induystrial
carcinogens that "have escaped into the community” (less than 0.00001%
of cancer deaths). Environmental cancer refers to cancers induced by
an individual's personal environment which Includes cigarette smoking,
excess alcohol consumption, iugestion of’h{gh fat/low fibre diets,"use:
of nitrate/nitrite tontdining medts, consumpcion of. foods with artifi-
cial colors, and ‘other aspects of lifa-style; the occupational aspects
“of the envircnment are important, but relatively less important.

. I1. Fow Cancers Start

—

o Normal cells have repair mechanisms to undo the damage caused by cheni-
cal and physical agents. However, these repair systems can be over-
loaded.

o Cancer-causing agents generally take 20«25 years to produce a cancer.
The example of the Hiroshima and Nagasaki survivors is given. ' This 20-
25 year period is known as the "lag phase' in carcinogenesis.

o Many substances can act together, either in an additive way or syner-
gistically (the sum total of the effect is greater than just additive).

IIT. The Causes of Human Cancers

o Specific cancers have been linked with definite agents, but the major
lethal cancers, lung and large bowel, are linked to personal habits.
Only a small percent of cancers are industry-relaced.

o

Nitrites/nitrates and arcificial colors are cancer causing chemicals
(nicrites/nitraces are converted into dangerous nitrosanines when
preserved meats are heated), but specific¢ human cancers have not yet
been linked to these substances.

o Life-styles that include obesity, and multiple pregnancies, are asso-
clated with a greater risk for cancers of the breast and ucerus,
raspectively. e - . )

"o The most dangerous. human carcinogens are c1garectes alcohal. dietary

i fats,’ nitrites/nitrates, and artificial food colors. These ara the

most widely distributed in che communities, and are proven to be respon-
sible for the largest percentage of cancers, escizated as high as E0X

{(by Dr. Frank Rauscher, the recent Director of the Nacional Cancer Insti-

tute, and Dr. Theodore Cooper, the recent Assistant Secrecary for
Health in HEW).
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IV.

Specific Problems in New Jarsavy

There is a complex array of medical, social, geological and geographic
factors that must enter into any analyses and solutions for New Jersey's
cancer problems, e.g., the dense urban populatiom in N.J., inadequate
educational and medical leadership in the past, etc. The sensitive

area of "the quality of medical care in New Jersey" may explain a por-
tion of the high cancer mortality rates during the period covered by

‘the mortality study.

New Jersey's unfortunata prominence as the "number one cancer state’

is based solely on mortality data from 1950-1969 and does not consider
the mobility and shifts in populations from New York City and Philadel-
phia. Thesa two cities, as well as other non-industrialized urban areas,
have death rates as high as those of New Jersey. The density of the
urban population of New Jersey confounds any analyses of the data
available.

. Neaw Jersay Industry and Cancer

VI.

New Jersey had a 172 greater death racae, for white males, and a 14%
greater death rate, for white females, compared to the reat of the
country. This is the basis of New Jersey's infamy.

Other urban centers, even with light industry, share New Jersey's death
rates, e.g., New York Cicy, its Northarn Westchester suburb, its Eastern
Nassau suburb, and San Francisco. The starte of New Jersey, when com-
pared to other states, ranks number one. If, however, only populations
are compared and state boundaries are ignored, then New Jersey's rzates
are equal to the rates of urban areas in other parts of the country.

The .problem lies however in the fact that even the rural areas of New
Jersey have "urban rates"; this is the heart of the problam and requires
further study. The answer may be as simple as the fact that many New
Jersey rural dwellers, who died 41in 1950-1969, may have been ciry inhab-
itants from New York and Philadelphia at some tige in the past and
carried their damaged cells with them when they moved. ' ’

The types of cancers that are typically "industry-related" do not
account for New Jersey's excess 2,000 cancer deaths each year. All
types of cancer deaths are increased, and in some cases there is a
negative correlation (benzene causes lymphomas and leukemias, and
benzene is a prominent industrial pollutant - yet, the mortality rates
from lymphomas and leukemias are not above the national average).
Separate studies by Drs. Louria and Demopoulos have suggested that only
600 of the 14,000 deaths in New Jersey might be "industry-related”.

The List of Carcinogens in §~3035, Section 6

The list includes a mix of substances; some are no longer in use,

Some are not carcinogens, some are strong and others are weak carcino-
gens. Apparently, at the pregent time, all are being handled with ade~
quate precautions.

Asbestos and vinyl chloride are weak carcinogens.

Research is required to determine permissible exposure levels as has
been done with the most powerful carcinegenic agent, x-rays.

i1
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A RATIONAL VIEW OF CANCER IN NEW JERSEY

’

New Jersey has unfortunately achieved infamy because statistics from
a National Cancer Institute study reveals that New Jersey had the highest
mortalicy rate, per 100,000 general population, in America in the period
1950-1969. This means one of two chings: a) if you developed cancer and
lived in New Jersay at that time, you were more likely to die of it because
your cancer has been detected at a more advanced stage than in other staces,
and/or the complicated treatment that was needed was not as available as in
other parts of the country; b) the risk of developing a lethal form of cancer
was greater in New Jersey than in other states. It is not possible to deter-
mine which of these two reasons, or what combination. 13 the truth because
reliable incidence data does not exist throughout New Jersey. The data that
is available is mortality data, which only shows how many people die each year

from cancer. The mortalicy daca, although very inadequate, has triggered
magsgive controversies regarding:

industry-related cancer
environmental cancer

the personal environment
life-styles and cancer
inadequate health resources
toxic substances

dietary factors

banning of so~called carcinogens
politics

early detection

financial aspects of cancer
passible solutions

00000O0O0COCOO0OO0OO0

Cancer is the most complicated disease process, compared to the othar
major killers such as heart disease, strokes and accidents. There are over
a hundred different forms of cancer, and they start in different organs of
the body, in different types of individuals, and under poorly understood
circumstances. No other disease process is so intricacely interwoven with
the very fabric of society; as though to emphasize their perplexing, intri-
cate nature, cancer cells remain very similar to the patient's notmal cells,
thereby frustrating most attempts to "weed" cthem out. '

In order to put cancer into perspective, so that possible solutions
can be evaluatad, the major complex aspects must be understood.




—_——

DEFIRITIONS

Cancer — a malignant growth, composed of solid masses of disorganized cells
that are ever-growing, and are capable of spreading to organs far from
the original site, e.g., breast cancer starts as a lump, and some of its
component cells will microscopically invade the blooed stream which will
carry them to the lungs, bones, liver, and brain.

Metastasis - the term used to refer to the spread of cancer cells from its
site of arigin, to other organs.

Early Detection - the process of detecting the cancerous mass while it is scill
small and therefore less likely to have mecastasized.

Radical Surgery - the principal weapon in use today for treating cancer; the
surgeon cuts widely around the cancerous mass hoping that none of the
cancer cells have microscopically metastasized; the surgeon and other
cancer experts generally have no way of .knowing whether an individual case
has already spread microscopically; however, the smaller the original can-
cer mass, the less likely it is to have spread.

Mortalicy Rate - the number of people dying as a result of cancer each year; it
is generally given as the number of cancer deaths per 100,000 general pop-~
ulation. In America, the average figure is about 170/100,000.

Incidence Rate - the number of new cases that are diagnosed each year, again
given per 100,000; in America the average figure is abouz 340/100,000;
about one-half of chis number will eventually die of their disease, but
over a period of 2-8 years; the other half of the newly diagnosed cancer

" casas will live out a normal life expectancy and die of some other cause.

Industry-Related Cancer - a cancer whose cause can be, at least in part, traced
back to a discinct exposure to a chemical or sometimes a physical agent
that was presant in the "work-place"; this generally encompasses employess
and, more rarely, members of their families who are exposed to the employees
"contaminated" work clothes. ' )

Environmental Cancer - refers to most cancers, possibly 80%; however, the term
"environment" is all-encompassing and relates mostly to the personal envir-
onment that results from life-styles, habics, and dietary factors; occupa-
tional exposures, and industry-related events comprise a minor coomponent
of "environmencal cancer”.

Carcinogen - an agent, chemical or physical, that is capable of initiacing
irreparable damage to a cell, such that the cell may be untimately trans-
formed into a cancer cell.

Co-Carcinogen - a chemical which by itself is incapable of causing cancer, but
in combination with small doses of carcinogens (doses too small to cause
cancer) will cause che development of cancers.

Epidemiology ~ the science of studying what disease occurs in which types of

people, and under what circumstances - it conscitutes medical detec:tive
work.
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11.

HOW CANCZRS START

Cancer cells are no longer "self-controlled”, the way normal cells are,
Of the many trillions of cells in our bodies, many of them divide and wmultiply
in order to replace "worn out" cells. Most remarkable is that the normal re-
placements are exactly like the worm~out ones. Cancers start as a result of
some cells losing their normal eontrol mechanisms. This happens as a result
of damaging the genetic material and the delicate mezbranes of a cell bevond
repair. It 1s important to realize that from conception, i.e., when a sperm
and egg cell have united to form a unique individual, that single cell and all
of its subsequent dividing cells are constantly barraged by damaging agents such
as viruses, chemicals, and lonizing radiation. In the overvhelming majority
of damaging insulcts, our cells repair themselves., When repair is inadequate,

_ we gsee the development of birth defects, cancer, or death. The genetic material

of the nucleus, the DNA, has incredible repair machinery, and the mexbranes of
a cell, in spite of their extraordinary delicacy and complexity, ara undergeing
incessant replacement, 24 hours a day, 365 days a year. In short, evolution
has given us resilient cells so that our bodies can take a certain amount of
damage. However, the repair systems can be overloaded and some damaging agents
can specifically attack the repair systems. _ .

It 43 clear that there are.certain tolerance limits, and if exceeded, the
results may be birth defects, cancer or cell death.

Most cancers are the result of a complex sequence of damaging events that
have not been repaired. However, the damage need not be expressed; there is
a need to have other factors which will "bring out" the cancerous damage. In
some instances, i: may take 20-25 years to "bring out" the cancerous damage.
This is referred to as the "lag phase" and is best exemplified by the survivors
of the atomic blasts at Hiroshima and Nagasaki. These large amounts of radia-
tion caused irreparable damage to cells, but the cancerous nature of the damage
was not expressed as a lump of uncontrolled cells until 20-25 years later. 1In
these and a few other instances, there are exposures to a single damaging agent
and clear cut blame can be affixed to that agent.

In the overwhelming majority of cancers, there are multiple agents which
interact and cause cumulative damage. While there are many hundreds of dam-
aging agents, there are only a few different types of parts in a cell; hence,
the same type of cell part may be damaged by several differeat substances.

We can therefore see additive effects, and sometimes synergism, vherein che
result is more than just additive.

-3-
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III.

THE CAUSES OF HUMAN CANCERS

The causes of many cancers are known and are listed below. The numbers
in parentheses represeant the percent of total cancer deaths caused by that
particular type of cancer.

Type of Cancer (% of Deaths) Causes
o lung caacer (20%2) cigarette smoking*
o mouth cancer . (22) eigarette smoking* plus

excess alcoholism** plus
1nadequate oouth care

o iarynx cancer (12) cigarette smoking* plus
("'voice box") excess alcoholism**

o esophagus cancer . ©(5%) cigarette swoking* plus
("food tuhe") excess alcoholism**

o colon and rectal ' (16%) high dietary fat plus

low dietary fibre

o liver cancer (0.5Z) excess alcoholism**
(ordinary type)

o uripary bladder cancer (3% unrestricted use of certain
chemicals used in dye
production

o mesothelioma (0.0012) unrestricted use of asbestos

o hemangiosarcoma (0.0012) unrestricted use of vinyl

(a special type of chloride

liver cancer)

From the preceding list, it is eclear that we kmow what causes over 50%
of cancer deaths. There are several major cancer types whose causes are not
known and account for a total of 30Z of the deaths; thesa are cancers of che
breast, ovaries, pancreas, and prostate. In some of these cancers, we know
a spectrum of associated findings that add up to a greater risk, as in cancer
of the breast, but this does not mean that a causal factor(s) that can be con-
trolled has been discovered.

In addition to the above known causes of cancer, the following substances
have been identified as potent carcinogens that are consumed in significant
quanticies (milligrams/day) by the majority of Americans; these substances
have not yet been linked as causacive factors to a specific type of cancer,
as in the case of cigarette smoking and lung cancer, but they ara nonetheless

* generally more than one pack/day
** generally oore than three ounces of distilled liquor/day, or more than
sixceen ounces of wine/day
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suspected of causing several different typeé of cancers. They may act as co=
carcinogens, or act synergistically.

o nitrites/nitrates - are converted to dangerous nitrosamines whea
preserved meats, such as frankfurters, ham, ete., are heated

o artificial food colors - some colors that are widely used in a
multitude of foods and beverages are powerful carcinogens

Some aspects of particular lifestyles are associaced with a greater risk
for developing cancer and include:

o obesity associated with breast, colon and
rectal cancer

o multiple pregnancies associated with cancer of
coupled with inadequate the uterine cervix
gynecologie care

o Tepetitive sun causes cancer of the skin
exposure

Added to all of the above are many other agents that are carcinogenic, but
they are either weak, sparsely distributea, or not well delinearted. This

includes:

o hormones used to relieve associated with cancer of

symptoms of the menopause the endometTiunm
' o pharmacologic drugs used associated with canzers of

to treat high blood the breast and colon
pressure

o high benzene levels capable of causing leukemias

o varied organic com thought capable of causing
pounds in the work cancers of the skin, stomach,
place liver, lungs and urinary bladder

The conclusion that should be reached at this point is that everyone is
exposed to some combinacion of carcinogenic substances every day and the most
significant ones are uncontrolled. Many agents are carcinogenic and there is
a despavate need to study and define which of these agents should be brought
uvnder more restrictive contzol. Logic would direct fmmediate actention, at
this time, to those carcinogens that cause the greatest number of cancer deaths,

and are also widely used. This would result in a list, in order of importance,
as follows:

cilgarettes

alcohol

dietary fat and fibre
nitrites/nitrates
artificial food colors

cC 0000
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1v. SPECIFIC PROSLEMS IN NEW JERSZY

The State of New Jersey is characterized statistically in a number of

areas that have a relevance to the high cancer wortalicy rates, and which
may also be involved in the solutions:

Most dansely urbanized popularion
Lowest average land elevation with respect to Sea-level
Highest unemployment rates
Reliance on local water sources of household consumption, in
contradistinccion to other states where water sources are not
derived from the water table or rivers found in the ccncentrated
urban areas. ,
o Ranks 46th among the states in money spent for higher education
per capita.
o Until recent years lacked any credible medical schools; the
two existing onas are developmental and reportedly rank 85ch
and 87th out of the approximata 100 American Schools according
to the average scores of the students on the National Medical
Board Examinations.
o 75X of the incerns and residents in the hospitals are foreign
medical school graduates; this is the highest in the country; in
New York, the second highest, the figure is 507, while in Cali-
fornia, this number is 5Z7; the reliance on foreigners is directly
. traceable to the absance of a large enough pool of graduating

0000

medical students who have a desire to undertake or continue their
training in New Jersey hospitals.

The intermingling of medical, social, geographic, and geological factors
listed above, provide clues for analyzing New Jersey's complex cancer problems,
and the thought that is required for the soluticns. There is no simpla acovoach,

and to highlight this, a c¢ritical examination of the New Jersey cancer data is
in order. ‘ )

The National Cancer Institute, under a program directed by Dr. Fraumeni,
conducted a2 nationwide county=-by-~county study of cancer death rates per 100,000
general population. This was done by transcribing what was written on the
death certificactes. The medical records of the patients were not examined.

The death rates from 1950-1969 were catalogued from death certificates, and
were classified by anatomic site, and sex. Hence, the aumber of deaths from
cancer of the mouth, or of the stomach, in males or females, in Atlantic
County, or Essex County, and other such numbers became available. These num~
bers are interescing, and, in general, thera is no county in New Jersey that
could be considered "safe" according to these data.

The 1950-1969 mortality study was not designed by Dr. Fraumeni to provide
information for definicive solutions. To ecploy this type of data for direct-
ing conclusive solutions is a frank misuse. The study wvas conducted to pro-
vide an overview of the scope of the cancer problem in the nation and nothing
more. The reasons cha+s the Fraumeni data of 1950-1969 cannot be used to dir-
ect any solutions scem from the lack of medical records daca sueh as:

0 Size of cancer and extent of disease when the patlent was
first admitted and diagnosed in the hospital. These two
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factors, size and extent of disease at time of diagnosis,
are the principal detarminants of the patient’s prognosis
as to life or death; if the cancer is large, chances are
very high that the cancer cells have already matastasized,

o No treatment data {s available to judge adequacy of therapy,
and of long term, dedicated follow-up.

¢ No patient histories with respect to dangerous habits, nature
of the diet, previous places of residence, occupation,
income and educational level.

If the Fraumenl data were to be used for a direct artack on the cancer
problem, without any further extensive studies, several false leads would
be pursued based simply on mobility and shifting of the population, espec-
1ally in the years from 1950-1969. Miami, Florida has cancer death rates equal
to those of New Jersey. With a moment's careful thought, the reason becones
obvious - many Miami residents are retired Northeastermers who have come from
crwded urban settings. It is eritical to remember that a 20-25 year laz period
1s required to davelop a cancer from the numerous enviroumental exposures (in-
cluding cigarettes and alcohol).

Further examination of the N.C.I. mortaliry studies reveals the following
death rates of other urbanized areas and their suburbs.

o New York City ' 215/106,000

o Westchester County (a2 Northerm 200/100,000
suburb of New York Cicy) -

o Nassau County (an Eastern 212/100,000
subuch of New York City)

o Philadelphia 221/100,000

o Chicago : 206/100,000

o St. Louis City, Missourt 220/100,000

o San Francisco 206/100,000

*

Since New Jersey received former dwellers of New York City and Philadelphia
during the post-war years of suburban expansion, c¢ircumstances in these two cities
may ultimately be responsible. Westchester and Nassau Counties may be high in
mortality rates for the same reason that New Jersey is, i.e., the eity dwellers
led life-styles chat predisposed to cancer and when the population shiff out of
the cities occurred, these individuals carried their irreparably damaged DNA
and altered cell parts with them. If many of these individuals were in the lag
phase (20-25 years), this could explain, at least in part, the findings. This
is a similar explanation for the high rates in Miami, Florida.

There are many other confounding faccors that preclude conclusions, and these
are as follows:

o While the population was shifring into the suburbs, ineluding
into New Jersey, industry also continued to grow in the state.

o In the 1930's-1940's (the perjod of time when peoples were being
exposed in order to develop their cancers and live 20-25 years later
in 1950~-1969), industry and government were largely ignorant of
chemical carcinogens, heace fewer safeguards may have been used
in this period.

- B ucc
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NEW JERSEY INDUSTRY AND CANCER

The county=-by-county death statistics of 1950-1969 ara divided by anatomic
site and by sex. The overall death rates for white males was the highest in
the country, but chis was not the case for females or non-whites. This can

lead to a great deal of speculation, but the data is insufficient for reach-
ing a solution.

The Fraumeni numbers indicate that the national average death rate from
cancer was 174/100,000 (for white males), while in New Jersay, it was 205/100,000,
3 177 increase. In females, the national average was 130 and, in New Jersey,
148/100,000, - about a 14% increase. Thesa are the increases that have precipi-
tated the current controversy. The increases are significant and were consis-
tent through the 19 years (1950-1969) of the study. More detailed numbers are
presented in appendix A.

Adding to this data are the escimatas of the American Cancer Soclety,

regarding New Jersey incidences and .mortalities. These are given in appendix
B.

The conclusions pertaining to New Jersey are as follows:

General Findings on New Jersey.
Proportionally, New Jersey's figure on cancer mortalicy is greater than
that of any other state in America. Nearly all of New Jersey falls into

the highest decile in the U.S. (top 10Z) for white males and for white
females (Appendix A).

Cancer categories in which the mortality, proportional to population,
is higher in New Jersey than in any other state:
© Rectal cancer (males and females combined)
The rating of New Jersey as having the vorst concentration of mortalicy
from rectal cancer is based largely on the extremely high death rates
among both men and women in northern New Jersey, the Trenton-Princaton
area included. This would not be classified as an industry-related
cancer by cancer specialists.
o Bladder cancer (males only - women not significantly different from
the rest of the United States) A proportion of these are industry-
related.
¢ Cancer of the ovary - Tha mortality figures among the women of Naew
Jersey's northwest corner =- Sussex and Warren Counties — ranks
with the worst in the country. Mortality figures are nearly as high
among women in Bergen, Morris,. and Passaic Counties., This causes
the mortality figures for women in northern New Jersey in this cancer
classification to be worse than for any other single concentrated
area in the nation. This would not be classified as an industry=-
related cancer.

Cancer categoriles in which tha mortality rates for the state of New Jersey
rank approximately with the worst statewide records in the naticn:

0 Cancer of the large incestine (males and females combined)
New Jersey ranks with Rhode Island as the worst in the nation. This
is not regarded as industry-related.



o Cancer of the Trachea, Bronchus, and Lung - Mortality figures
amorg New Jersey males rark as the highest in the U.S., along
with the mortality ameng males in Louisiana and Flozida. A
small proporction of these are iadustry-related.

0 3Breast Cancer among females ~ The record in this category is worst
in New York, with New Jersey, Rhode Island and Massachusetts just
behind. This is not classified as industry-related.

4., Cancer categories in which mortality for portions of New Jersey ranks
with the worst areas in the nation.

o Cancer of the Esophagus (males oauly) — Northera New Jersey, Connecti-
cut, New York City, Long Island, and the Greater Philadelphia Area
of Pennsylvania, combined, comprise the worst single area in the U.S.
for mortality figures in this category. The rate for females in
northern New Jersey is above the national average. This is generally
caused by a combination of clgaratte smoking and excessive alcoholisa.
In addicion, women with rare benign esophageal problems are predis-
posed to cancer of this organ. It is pot generally regarded as being
industry-relaced.

o Cancer of the Larynx (males only) - The highest concentrations of
wortality from this type of cancer are in northern New Jersey, New
York City, Long Island, the Greater Philadelphia Area and the
Pittsburgh area. A small proportion of these are industry-related,
but generally are caused by a combination of cigarerte smoking and
excessive alcoholism.

If an attempt is made to correlate the types of cancers that are known to
be "industry-related” (i.e., industrial substances contribute togecher with
other factors to the development of cancer), with the types of cancers occur-
ring in New Jersey, it would be expected that most of the excess cancer deaths
in New Jersey would fall into the "industry-related” types - this is not the
case.

There are about 14,000 deaths each year in New Jersev, and about 25,0CQ0
new cases each year (from appendix 3, estimstes for 1974). 1If New Jersey had
average U.S. rates, these numbers would be 12,000 and 22,000, respectively.
The aexcess 2,000 deaths sach year and the excess 4,000 new cases each year
should fall into the classical "induscry-related" categories which include a
small portion of cancers of the:

o Urinary bladder

o Respiratory systen
o Liver

o Skin

[=]

Lywph organs and bone marrvow (lymphowmas and leukemias)

Instead, the "excess" 2,000 deaths are spread across all of the anatomic
sites in the N.C.I. mortality study (lip, salivary glands, nasopharynx, mouth,
esophagus, stomach, large intestine, rectum, liver, pancreas, upper and lower
respiratory Lracts, breast, uterine cervix, body of uterus, ovaries, prostace,
testis, kidneys, urinary bladder, skin, eye, brain, endocrines, bones, and
connective tissues)., Turther, there are some negative correlations, e.g.
benzene is reportedly an industrial pollurant in New Jersey and supposedly is
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the highest in the nation, yet the cancer that should be caused by benzene,
such as lymphomas and leukemias, occur at the lower nationmal rates.

o Lymphomas N.J. (White rales) 4.93
U.5. (White males) 4.89
o Leukemias N.J. (White males) 8.74
U.S. (White males) 8.81 -

Analyses performed by Dr. Donald Louria, Chairman of the Department of
Preventive Medicine and Community Health, New Jersey Medical School, Newark,
and presented under the title of "Cancer in New Jersey: An Overview”" at the
"Seminar for Physicians: Cancer Risk Identification within New Jersey, and
Methods of Cancer Control"”, May 12, 1976, in Cherry Hill, found that anly 600
of the 14,000 cancer deaths in New Jersey might by industry-relaced. A
different analytic study conducced by Dr. Harry B. Demopoulos, former Director
of the Cancer Institute of New Jersey, also revealed the same types of numbers,
i.e., no more than 600 of the 14,000 cancer deaths could be industry-vrelaced, among
th deaths reported in 1950-1969; this report was given by Dr. Demopoulos to the
“Skevin Committes" in testimony on November 5, 1976.

These two independent analyses tharefore indicate that 4.3% of the total
cancer deaths in New Jersey could be "industry-related". Thesa percentages
are important and yet it is essential to realize that these analyses are based
on insufficient data and represent the highest possible number of "industzy-
related” exposures. This doas not mean that industzial pollutants were solely
respousible, " If an analysis is attempted of how wmany cancer deaths were caused
solely by industrial pollutants, the data is found to be totally inadequate and
very soft estimates yield fractioms of 1Z.

While the cited studizs and analyses refer to past events, there is meager
data since 1969. The American Cancer Society astimates do not provide sufficient
information to answer the obvicus question - are cancer mortality rates and inci-
dences in New Jersey the same, better, or worse than for the period 1950-1969?
Current, but inadequate, "samples'" from hospitals that have exeellent Tumor
. Registries indicate that theilr cancer case workload has increased by 50Z in
the past 5 years, and that the average age of the cancer patient is youmger
by 5-6 years. This type of data is fragmentary and may reflect changes in
referral patterns to some hospitals, or it may indicate a worsening of the New
Jersey cancer problems. ~Clear cut answers require far more data,

-10-
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VI. THE LIST OF CARCIMCGEMESIS IN BILL NO. S$-3035, SECTICH 6

The list includes a mix of substancas

o Some are no longer in use, e.g., 4 Aninodiphenyl

o Some are not carcinogenic, e.g., alpha naphthylamine - its
carcinogenicity was proven to be due to contamination of
alpha naphthylamine

o0 Some are very potent carcinogens, e.g., benzidine

o Some are rather weak carcinogens, e.g., asbestos and vinyl chloride

o All are currently handlied with precautions that lead to low expo-
sures of workers such that cancers will not develop.

Asbestos and vinyl chloride are termed weak carcinogens on the basis of
careful analyses of the cancers that they cause. Excessive concerns over
asbestos as a carcinogen has been prompted by cases such as that of a 14 year
old boy who developed mesothelioma; he apparently was exposed to this when he
was helping his father to smooth down the joints of the newly replaced plascer
board walis in their home. Asbestos was in the joint material, not in the plaster
board. There was no other known asbestos exposure, and the father did not other-
wise work with it. Cases such as this are exceedingly rare and form an inade-
quate data base. Mesothelioma does occur in nature, without asbestos exposure,
and it cannot be ascertained whether this 14 year old boy would have been a
"Natural™ victim, or whether the asbestos was indeed causal. Far more numbers
are needed for statistically valid studies in such unusual cases.

The relative weaknesses of asbestos and vinyl chloride are borne out by
the fact that workers who were sxposed to very large, uncontrolled levels devel-
oped relatively few cancers as a result. This is in contrast to a powerful car-
cinogen such as J,4-dimethyl 4-aminodiphenyl, wherein 15-20% of exposed workers
daveloped urinary bladder cancer in a short lag phase (7-8 years). When the
amounts of asbestos, vinyl chloride, and 4-aminodiphenyl are comparad, versus
the numbers 2f cancers developed, then asbestos and vinyl chlorida are weak
carcinogens. ' s

The idea of a comprehensive ban on all ecarcinogens would lead to the
restricrion of many activities and subsrances, Radiation, by x-rays, is the
most powerful carcinogenic agent. There are methods for converting physical
carcinogens into chemical equivalents, and when this is done, x-rays are quite
potent. When cthe Manhattan Project (building che A-Bomb during World War II)
wvas in full swing, the Department of Pathology at Rochester University was given
the job of determining the ill-effects of radiation. There were some individuals
who were so impressed by the parthologic changes that they decreed a "Zero-expo-
sure”". When subsequent, rarional studies were done, it was found that small
doses of radiation could be toleraced, even though the effects were cumulacive
over a life time. This type of exacting research has made it possible to use
x-rays for medical uyse, nuclear plants for energy, etc., The same type of informa-
tion musc be obtained for chemicals.
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APPENDIX A- EXHIBIT 1

CANCER MORTALITY
1950-1969

All Malignant Neoplasms

(All cancer categories) causing mortality
(liale, Female Combined)

. 1 Annual (per 100,000 pop.
Number Rate whites only)
Total deaths,
United States 2,572,035 - M 174.04 - M
2,253,282 - F- 130.10 - F
Total deaths, -
New Jersay - 106,900 - M 205.01 - M
93,379 - TF 147.892 - F

Highest Rates by New Jersey Counties:

Hudson 14,089 - M 231.8 -« M
' 11,004 - F 153.5 - F
Widdlesan 6,556 - M 220.8 - M
5,251 - F 149.2 -7
Issex 16,875 - M 215.1 - M
15,258 - F 154.5 -~ F

Hizhest Number by New Jersey counties:
Essex 15,975 - M 215.1 - M
15,258 - F 154,88 - F
Hudson 14,048 - M 231.8 - M
11,004 - F 153.5 -« F
Bergan 12,883 - M 202.1 - M
11,89% - F l48.1 - F
T. Mie nnmham {¢ bha Fmntal Amsthe Fwam TOEALI0AG
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APPENDIX A - EXHIBIT 2

ALL MALIGNANT NEOPLA .S (all cancer categories, :ausing mortality

New Jersey, by counties

’ !
!

.ﬁDiEE Non-white
Male Female Male Female

Total Rate Total Rate Total Rate Total Rate
Atlantic 3,213 195.3 2,897 145.2) 598 220.1 | 58y 150.8
Bergen 12,863 202.1 | 11,894 1u8.1 | 373  281.% | a4 192.2
Burlington 2,692 188.5 2,395 139.8} 196 216.3 | 138 141.0
Camden 6,329 204.7 5,647 1u8.4 | 585 228.0 | 520 177.1
Cape May 1,264 194.7 1,037 142.9 72 184.2 78 176.8
Cumberland ° 1,583 181.4 1,551 140.0 § 150 155.8 | 141 1uu.2
Essex 16,975 215.1 | 15,258 154.5 {2,385 218.2 [2,155 154.5
Gloucester 1,935 181.1 1,674 141.8 | 182 183.1 | 142 1u6.0
Hudson 14,049 231.8 | 11,004 153.5 I €45 289.7 | 871 197.3
Hurtesdon 1,025 175.7 825 143.3 % 17 297.1 0 13 303.2
Mercer 4,639 205.4 3,873 145.2 i ¥22  203.5 | 351 150.1
Middlesex 6,556 220.8 5,251 149.2 i 282  279.0 | 223 208.2
Monmouth 5,754 1989.0 5,340 147.6 { 515 225.% | 350 135.3
Morris 3,851 179.2 3,606 135.5 | 103  248.6 98  170.1
Ocean 2,577 185.5 2,028 137.2 689  265,3 64  231.8
Passaic 7,981 209.5 5,631 147.8 % 35§ 271.5 | 302 182.7
Salem 48 185.9. | 731 1u46.5 i 187 232.0 | 97 161.5
Somerset 2,151 182.8 1,820 135.7 § 7% 226.9 66 228.5
Sussex 923 180.8 797 1e0.5 18 913.3 12 485.%
Union 8,311 203.4 7,757 151.6 § 620 252.2 | 3% 186.3
Warren 1,281 189.3 1,162 187.7 § 15 27%.2 | 10 187.7

New Jersey 106,300 205.01 | 93,379 147.3247,830 230.3306,708 163.41

Rates indicated are annual per 100,000 population
Total deaths, for thae period, 1950~1969, are given. uCe
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- iy ‘.
YAITE naLl nonuu!. BALE YIITRE PEMALEZ . rasm! 7ruaLe

TITE sonsa BATE NOupEd | nre ¥unaea RLTE NOHARER R¥TE
LaBANL 29066 152.44 10158 140, 24 25641] 111.88 10915 127.17
21703 14782 156.19 1062 118.8) 11301 110,48 81t 111.76
2KANSLS an 1414 8915 112.11 17726 108.0) 8660 121.99
MLIroayia 2161761 171,39 15a8¢€ 170.77 . 1951711 128,09 10785 128,10
0L0axDO 21816 144,19 - 620 169.99 . 20219 117.19 , ué2 116,137
CoRNECTICOT 44501 195.68 1539 211,75
PELANLRE 5691 179,15 1100 235.97
PISTAICT OP COLUMBIA 7315 203.15 6799 264.55
TLONID: 76859 161.58 . 1068) 179.78
Grcacil 31499 153.7% 11544 152. 2]
1010 8546 - 139.02 1901 121.67
ILLINOIS 162672 182.81 15012 216.17
INDL LML 61635 164,24 4139 210.85
10w} 46897 156.60 516 211.55
X1351S . 10949 141.89 1643 189, 1%
KENTUCKT Jaatl 146,39 Q220 199.50
LOUISTANL 32662 190.19 14578 191.68
nLINE 17719) 178.53 u? 1564, 11
KARYLAMD 39157 192.%) 8099 224,04
akSSACHUSETTS 957712 192.2) 1N 215.92
AICHIGAK 113318 182.42 9800 210.58
BINNESOTA 54421 158.24 539 176.18
EISsSissIpPl 18050 156.480 964y 136.7
aIssouil 70822 164,55 7394 213,58
ZOETANY 10201 153.07 227 140.69
EEBRASKA 23955 157.48 576 219.9)
KEVACL 4050 167.19 173 1)6.61
MEY HABPSHINEZ 1194y 109.19 ‘17 130.20
YEV JZPRSEL 106500 205.01 7034 210,13
SEV nExico 1689 136.10 e 95.50
KEV YORK 307997 199.24 21512 227.69
MORTH Ca20LINA : 3653) 140.11% 10563 182,17
¥OATH LLXOTA 9019 144,38 97 143.57
OKI0 146265 178.41 12523 1+ 226.15
OXLAHOEA Ju295- 155.95 230 144,80
OREGOY 2831 155.12 . 'l | 158,47
PEHNSTYLYAINIL 169018 103,080 150u6 236.89
RHCD2Z ISLAUD . 16634 201,17 342 2)6.56
SOUTH CLlEDLINK 16254 154,96 1135 145,59
SOUTH DLKOTA 10513 149,86 252 117.19
TENNESSEE 18156 ©  146.20 . 7174 161.79
TEXLS 107557 150,51 15021 167.5)
UTall 869 131,14 198 152.86
VESHOKT 6901 173.02 Y| 207,212
VIRGINT) Ja218 157.5) - 11508 169,62
CWASHINGTON 45015 163.20 1302 169.72
T TI3GISTA 26025 153.62 1771 131,23
VISCCHSIY 65176 156.2) (3 IA 191.54
vYCHTHS J951) 1)8.93 e 123,16

38313 138,68 1047 139.39
SI7t - 138,42 T4 162.57
812} 141,717 5445 166.05

$5415 110.5% 8959 133,18

30333 111,27 12652 130.90
6647 110. 15 71 109.27

182394 137.78 13040 160.949

62111 130.60 Juos 157.917

42106 124,14 . 380 151.28

280%4 315,00 1206 181 1

36016 121.61 3500 154, 2

25611 118,98 . 12466 141,17

16135 140.46 48 161.70

315366 138.66 €080 154.123

90506 139.47 1480 141,086

92946 135.6) 7830 151.26

“71219 127,058 180 128.98
15010 $13.0) 10146 129.84

6€321) 125.58 5882 159.01
745) 119.28 207 157. 2%

20716 12).75% §62 175.99
2654 118.79 180 1408.97

10655 140, 20 16 110.02

91319 147,92 £709 161,41
6915 115.10 352 96.48

271116 148,01 18920 152.80

SREYTY 106,97 10701 124,239

7004 119,45 110 165. 14
130411 136,25 9762 159 70
20870 116.0) 2904 13 )
23148 119.27 3017 122.u8
110051 140, 26 11528 157.10

14770 141,37 212 11).64

15295 111.59 7647 121.97
818y 119.98 jo2 184,07

357612 115.95 7796 . 1u2.51

90072 11).34 13452 128.45
1233 102.06 101 108,96
6551 136,41 it 119.06

352719 119,12 9254 118.94%

36251 121.4) 71} 129.19

22244 12).75 1173 119,77

56098 132.35 107 1£0.97
2962 109.09 52 130,03

. —— — — o — - — T — s T S e S o i T — iy W Py i T Sy — e g S W e S S e d—

2251292 1J0. 10 226561) 139.148

UNITED STITEY . 2572035 174,04 2651063 184.28
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APPENDIX B - EXHIBIT

Estimated Cancar Deaths for All Sites,
Plus Major Sites, by State — 1974

All Sites Major Sites

Number | Death Rata
of per 100,000
Stats Deaths | Population Lung Uterus | Prostate | Stomach | Pancraas

Alsbama ] 5.400 155 1,200 254 325 175 325
Alatka -200 62 50 10 10 10 10
Arizona 2,500 134 650 S0 150 100 150
Arkangas 3,500 175 850 100 250 125 200
Calitornia 33,200 153 7300 1,000 | 1,400 1,400 1,800
Calarado 2300 2 500 0 178 100 175
Connscticut 5400 167 1,000 ¢ - 126 250 250 215
Ovlawars . 900 152 225 20 30 30 50
Dist. of Columbis 1,600 198 325 60 80 50 80
Florida 14,600 187 3,500 400 200 §00 700

Gaorgia 6,3C0 130 1,500 275 378 250 350
Hawnii ’ 900 110 150 20 k] 90 70
Idaho 1,100 150 175 25 80 40 70
Hiinois 19,900 172 4,100 700 1,000 8s0 1,100
.Indiana 8,600 158 1,800 325 450 250 450
lowe 5,200 182 950 125 ki) 178 50
Kangs .- , - 4,000 175 750 128 275 100 225
Kentucky - 5.400 185 1,200 200 300 150 328
Louisana ' © 55800 156 1,500 200 325 250 300
Maine 2200 M2 T 428 . 125 30 100

Maryland 5400 | 150 1,600 200 | 300 | 200 | 325
Muschumen 11200 | 189 2.200 475 | 325 | 600
. Michigan 14500 | 185 3100 70 | 525 | 700
Minneon 6500 163 1.100 as0 | 300 | ars
Mississippi 3600 0 162 750 25 | 150 | 225
Misouri 8900 ° 184 2,100 $50 | 25 | 478
Mentana 1300] 188 200 50 80
Nebraska 2800 | 185 475 175
Nevada 7501 133 200 10 50
New Hampshire ' 1,500 189 325 40 . 30

New Jsropy - 14 000 184 3,000 . . 700
New Mexica 1,200 18 200 50 1
New Yark 37,700 200 1,400 2,000
Naorth Caroling 6.300 132 * 11400 225 375
North Dakona 1,100 181 175 60 70
Ohia 19,000 172 4,100 500
Okiahoma 4,500 170 950 275
Oragon 3,700 186 850 200
Pennsyivania 23,500 197 - 4,500 1,200
Rhoda Idand 2,000 204 400 30

Sauth Carofina 3,500 132 750 200
South Dakotz 1,200 182 200 a0
Tennessue 6,300 155 1,400 150
Texas 17,100 144 4,000 950
Utah 1,100 97 175 50
Vermont 850 182 175 50
Virginia 5,800 139 1,500 175
Washington 5,600 154 1,300 125
Wast Virginia 3,400 201 850 200
Wiszansin 7,800 189 . 1,300 400
Wyoming 500 143 75 a0

United States 355,000 167 75,060 19,000
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' - APPENDIX B - EXHIBIT z
e Estimated New Cancer Cases for All Sites,

Plus Major Sites, by Stats ~ 1974 uce
066398
. All Siteg® Major Sitmt -
Number } (
of Colon- Uterus Lew-
State Caas Bresst | Rectumn Lung Qral {Invasive) | Prostate { Stomach| Paneress| kemia
Alabarna 10,000 1,100 | 1,100 | 1,300 350 1,000 850 300 350 300
Alaska 300 50 50 80 15 20 30 15 10 20
Arizona 4,800 600 | 600 700 150 350 450 150 150 150
Arkanss 6,400 500 soo | 1000 | 200 500 150 200 200 300
Calitornia 51,000 8700 | 8700 | 8100 | 2,300 3300 | 4200 | 2300 | 1300 | 2,000
Colorado 5,400 750 800 550 150 50 550 150 200 200
Connecticut 10,000 1,400 | 1,700 | 1,100 500 §s0 | 750 400 300 350
Oelawars 1,700 200 300 250 70 100 %0 50 50 40
Dixt, of Columbia ‘ 3,100 500 400 350 200 250 250 90 80 60
Florida 27,000 3300 | 3800 | 3800 | 1,100 1,600 | 2,400 | 1,000 750 700
Georgia 12,000 1,500 | 1400 | 1,700 450 1,100 | 1,100 400 350 400
Hawnii 1,700 150 | 200 200 S0 80| 60 150 | - 70 10
Idaho 2,100 250 250 200 50 00 , 250 70 70 100
illinois 37,000 5200 | 50800°| 4500 [ 1400 2700 | 3000 | 1400 | 1200 | 1,200
Indians 16,000 2200 | 2700 | 2,000 500 1,300 | 1.400 400 450 500
lowa 8,500 1,400 | 1,800 | 1,000 300 §50 | 1,100 300 250 400
Kanss , 7,300 1,000 [ 1,100 800 300 650 800 150 250 320
Kentucky . 10,000 1,200 1,300 1,300 450 300 900 250 350 400
Lovisiana 11,000 1,300 | 1200 | 1.700 450 850 950 400 300 350
Mains 3,500 500 600 450 125 250 400 150 100 100
Maryland 12,000 | 1,600 { 1,800 | 1,300 500 s00 300 350 350 300
Misachusts 21,000 3300 | 3500 | 2400 300 1200 | 1400 | .-850 600 550
igan , 27,000 3800 { 3900 | 3400 300 1800 | 22300 850 750 750
t 12,000 1,600 | 2000 | 1200 400 500 | 1,300 500 400 400
isissippi 6,600 750 809 800 200 700 750 250 250 200
Missouri 16,000 2,200 | 250 | 2300 500 1200 | 1,700 450 500 550
Montane 2,000 250 300 250 70 150 200 80 80 80
Nebraska : 5,300 700 800 550 150 300 500 150 200 200
Nevada 1,300 150 150 250 50 60 80 15 £0 40
New Hampzhire 2,800 400 500 350 30 200 250 7 . 80 190
New Jersey 26,000 3800 | 4500 | 3300 900 1600 | 1700 | 1100 | 750 700
New WMexica 2,200 250 250 250 ) 150 150 80 70 70
New York 70,600 | 0,800 | 12,000 | 8200 | 2500 4300 | 4500 | 2800 | 2,60 | 2,000
North Carglina 13,000 1600 | 1400 | 1,600 500 1,200 | 1,100 350 400 500
North Dakota 2,000 250 300 200 50 80 200 100 70 70
Ohio 35,000 4300 | 500 | 4Sc0 | 1,300 2500 | 2700 | 1200 950 | 1,000
Oklahome 8,200 950 | 1,100 | 1,100 250 600 800 250 300 300 .
Oreqon §.300 900 | 1,000 950 250 500 600 200 200 300
Pennsyivania 43,000 5300 | 7,400 | 5100 | 1,500 2800 | 3300 | ts00 | 1200 | 1,200
Rhode Island 3,700 550 700 450 200 200 300 150 80 80
Sauth Catolina 6,300 800 150 850 250 700 600 150 200 200
South Oakata 2,200 250 350 250 50 150 300 80 90 L
Tennessee 12,000 1,500 | 1,600 | 1,500 450 1,000 | 1,100 300 350 400
Texas 31,000 3800 | 3700 | 4400 | 1,100 2,300 | 2,400 | 1,900 | 1,000 | 1200
Utah 2,100 300 300 200 50 200 250 80 80 80
Vermont 1.500 200 300 200 50 100 150 50 50 &0
Virginia 13,000 1800 | 1700 | 1,700 500 1,100 | 1,100 350 400 400
Yiashington 10,000 1400 | 1,500 | 1,400 400 700 800 350 350 400
West Virginia 6,200 700 800 200 200 600 500 200 90 1€0
e arsin 14,000 2,200 | 2500 | 1400 500 8so | 12300 600 400 450
Qinq 800 100 100 30 20 50 30 20 30 20
United States 655,000 | 80,000 | 29,000 | 33,000 | 24,000 | 48,000 54000 |23000 | 20000 |21,000

*Qoex not include carcinamadinaity of the utering cerviz of eerficial skin cancers. These estimates are cffered a3 1 rough quide snd thauld not ba
regerded ag definitive, They are calculsted according (o the disinbution of estimatad 1974 cancer deaths by mate, Espuciaily nata that vear tg vear



