i-'/étudy finds 33 braii; tumor deaﬁhé\

4

,
!

‘

_at Port Arthur, Beaumont refineries

However, Gull — uslng o nwore widely recognized  tired men who worked it the refinerres fuom 1943.78,

By ERNA SMITIC
Pest Reportor

Thirty-three brain tumor deaths have heen found
among unton wotlers at three petvoleumt refinerics in
Port Avthuy and Beaumont, The National Cancer Insti-
tute has reported.

The workers, members of the Ofl, Chemical nnd
Atomle Workers Tnterrational Union, were cmployed at
Texaco and Gult refinerics in Port Arthur, and the
Mobil refincy in Beanmont, .

The findings conllrm a NCI “hypotheses-generating
study, released in May 1979, that suggostcd workers in

_the entire petrochemieal industry are exposed to in-

croased rlsks of several cancers, including those aflect-

Ing digestive and respiratory systems. The greatost in-

crease emerged m the number Of braln cancer cascs,
«“Sclentists at the National Cancer Institute and the

. National Institute for Occupational Safety and Heaith

91s

2e6EEHe

have tound an apparent assoctation hetween incroased
risk of brain cancer and employment In the oil velincry
industry,” reads an NCI fact shect, obtained by the
Post.

statistical methed ard examinlng a larger number of

study “shows no 11 eaged visk of employees doveloping
or dylng {tom brain tumors™ at lis Port Arthur refin- - . eases uniong the wotkes,

ory.

Furthermor e, the company contends, the “undue
pubilclty” glveu the NC1 findings has *caused needicss
anxlety atid coieorn among ot omployees.”

Three yoard age, OCAW Invited NC{ to examine
membershlp records to evaluate lor the [hat {ime cane
cer risks among a krgegroup of workers exposcd to po-
troletim amd petroteunt products The unioi, the lavgest

-fabor otganization for pétrelcum woikers, has teatly

20,000 mesnbers In Texas.

The NCI and NIOSH scientists in thelr study conflim-
ed that 27 of the 33 OCAW mombers died of cancer. In
the remalaing six cases, the cause of deat)t was listed
only as traln tumor.,

Rescaichers examneel death ceiliticates, obtained )
doaths — reported the preiiminary vesults of 2 compitny + by the union and the state’s vital records divislon, and

ugedt that. data to compate the freguency of Latal dus-

"U'he mumber of deaths wWas stati ‘crgﬂfc-«;:;\p:;\ od ta
deathis from all causes and-defihs from all typey of cane
cer among males fiithe U.S. population as a whole, -

« Researehers reviewed 1,008 deaths at 'Texace, 729 at

Gult and 395 at Mobii Qut of the 2,133 deaths examined
.al all three rebineries, rescarchers found 27 brain cdn-
cer ¢cases, compared to the normally expected 13 fatal
" Itles from ait forms of ¢ancer,

v At Texaco, scientisty abscrved 16 latal bram thmor
cases, compared o an experted 1.5 [atalities Giom all
causes of dcath, Ten brain tumor fatalitics werc obsetv-
ed among Cull union membery compared 10 an expects
od 7.5, amd 7 eases were uncovered at Mobi! compared
to an expected 3.

NCI's original study population conslsted of 3,105 ! t  Terry Thomnas, NCI’s chief project vescarcher, said

males whose deathy were reported between 1947 and |
1977 to CCAW localy in Texas. For tie hrain caucer ve- ,,

p?‘t. sclentists examined 2,133 deatlis of active and re-

the institute’s himlings are “pielmmary” and mote
¥

R I { Plewye vee 73 deaths/pags 19A
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study s neecled to cletetmine if a correlation can be
drawn Detween brain cancer and expasure to petrolenm
produets.

*A lot of other stucies need to be done in other
plants, {t will take a gt'e:zt deal more 1esearch to draw
covielations.” .

" The cancer mortahty rates among workers who ave
sttll employed at the time of thelv death bs always high-
er than the expected rate from all causes of death In the
population as & whale, she noted.

“Some chronic disabling diseases prevent some indl-
viduals from becoming employed in the tirst place, or
force them to stop working many years prior to their

‘death so these types of deaths are not as prominent
within the worker population,” she explained. “This is
what we call the healthy woricer elfect.”

She sald rvesearchers will be examining the work
histories of the 33 union members. A case control study
of stomach cancer fatalities at the three plants also ig
under way, =~ -

“The uew results lnd\cate there may be an increased
frequency of stomach eancers and leukemia,” she said.

Shortly after initial cancer study remits weve refeas-:
24 Jast spring, NCI and NIQSH, with the cooperation of-
the companies, began indepth epndemio'laglcal studies
at the refineries, @ - ORI 1

The NCi's preliminary brain cancer tlndings were
presented Oct. 28 at a New Yori Academy of Sclences
meeting in New York. At that time, Gulf released the

[resules of Its in-house study tnto the deaths of 4,766 of 1its
employees and relirees that occutred between June 15,
1935, and Dec. 31, 1979, The death cenmcmes tor 4600
white males were examined.

Gull's study, billed by the company as the “largest
study of vetinery employees ever reported in North
America,” inchuded OCAW members as well as other
union and non-unlon empioyees, sald company spokes—
man Kirk Vogeley

Using a difterent statigtical methodology, the Gult
scientists observed 30 brain tumor deaths compaved to
an expected 35 brain tumor fatatities.

“In other words, the risk of these workers dying from
brain tumors was essentislly the same ot slightly less
than what would be expected for the total population of
the United States,”” according to a Guit study‘
statement,

Despite company study results, Vogeley said, Gulf is
coatinuing its investigation and is participating in tour.
other studies, {nciuding NCl's,

“'We have cooperated with NCI. OCAW, NIOSH ln the
NCT study by providing data and assistance. We wiil’
‘continue to work with them in investigating this imper-,
tant matter,” the Gulf statement continued.

Texaco spokesman Mike McDermott sajd “studies of,
individual cases conducted to date have failed to con-
tirm any correlation between work performed and
cause of death.”

Texaco and Gulf are participating in a study by me
University of Texas, corapiting and reviewing mortality
recotds of workers at several sitey in both Otange and
Jetferson countiey, Like Gulf, Texaco 18 conducung an
in-house study.

In addinon, both companies-ave involved in a com-
prehensive American Petrofeum Institute study evam-
ining 100 petroleum refineries for adverse health effects
In the workplace.

Mobil spokesman John Fliat said the company has
hived the Stanford Reseavch Insttite to “conduct an in-
‘depth study of our eatire martality expertence at the
'Beaumont t'el{nevy We will share the vesults with gov-
‘ernment agencies as well as anyone else, including em.
ployees, when the study is cemptete in late 1

$TG 2433933
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-** By LEEHERMAN
Y~ NewsStaff Writer

TEXAS CITY-—Eighteen brain
cancer deaths among workers at
the Union Carbide plant here are
apparently work-related, a govern-
ment occupatmnal health in-
;esngatar said m New York Mon-
ay, - o

Dr. Victor Alexander an Occupa-
tional Saftety and Health Ad-
minjstration {OSHA) medical of-
ficer, added in a telephone inter-
view Monday night that the 20-
month -study of employment
records<at Union Carbide showed

1"very, very solid” e'ndence that the
deaths were job-reTated. o

Investigators sald it was the
‘‘largest single series of
presumably occupationally related |
orain cancers’, in medical annals,
United Press Internatxonal
reported.

Alexander said“tje research,
compiled by 2 teand of OSHA and
National Institute for Occupahonal
Health and Safety (NIOSH) scien-
tists, was consistent with three
other studies on the subject.

The other studies invelve Dow
Chemical Corp.’s Freeport plant,
three refineries in Port Arthur and
a survey of Oil, Chemical and
Atomic Worker Union Local 4449
(Texas City) records. "

The brain cancer deaths—four or
five times as many as those pro-
jected for Galveston County under
normal conditions—occurred bet-
ween 1936 and 1980, UPI reported.
~We can think of no other ex-
pldnation and are left with the con-

related. o
"Until somebody comes up ‘with
another ¢onclusion, which would be
ard or 1mpossib1e to do, we think
they are occupationally related,”
lexander said.
Alexander added that he
resented the information to the

ists to study the OSHA-NOSHA
ata and “have their say.”

The workshop is a government-
unded, three- -day _serles of
eminars, ‘- -~ -
He sald that although the study Is
nly 85 percent complete, the fin-
'ngs were “striking enongh" to

. ot t -
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clusion that they are occunahonan-.z ;!

of

A |
‘manager for Umon ‘Carbide in
Texas City, sald that he read a copy
‘ of the presentation to be made at

' the conlerence.

; He said that in the prepared text,

!there was no definite connection
' made between the deaths and the

workplace.

§ Ritchie added that he would wait
*for a final report, which Alexander
.said is probably from two to six
"months away, before making addi-

» tional comments.
‘UpI reported that another Union
Carbide .official said there was no
‘reason to believe there is a connec-
) tion between the brain cancer and
! occupational exposure. :

i *“Our position is that Dr. A!ex—
fanders is an interim report and
that more will be learned over the
‘next two years as company tox-
!cologists and OSHA--NIOSH scien-
tists continue the investigation,”
‘the spekesmansaid.

N P
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i Although Alexander said the.

evidence showed the cancers were
tprobably job-related, he added that
:the investigation has yet to reveal if
‘any particalar chemical caused
: them,
i However, he added that he hops
1to be able to pinpoint a certain
‘chemica) before the study is finish-
ted, *“but even if you don't know the
specinc chemical, there are stlll
jsomethings that can be done.”
;. Alexandersaid that scientists will
;be looking for a common link

-- ._.._._..._..—.._. R

‘among the cancer victims at the '

various plants in hope of determin-

ing what might be changed tolessen

-therisk.

l “If workers are mosed  to

| 1something that causes this cancer,

|we can almost be certain that that
imahgnancy can be prevented,”

UPI reported NIOSH sclentxst Dr. .

* Anthony Robbins said. RN

Although viny chloride has been
suggested as a possible cause, Alex-
ander said the study had not “made
a strong tie” between the r&m and
these cancers.+

“Even after we have 1oaked over
all the case histories, we can't link

1t to viny! chloride,” Alexander |

13
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1'{ brain cancer.dea Ziths |
apparent 1tly work-rela z@@?
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Six separate suits filed agamst
Union Carbide by former
employees or their widows between
March, 1973 and Jan. 1980 have :
blamed vinyl chloride Tor illnesses :
and deaths.

The study of about’ 8 600
employees at Union Car-
bxde—-whxch has been “exiremely
cooperative,’’ Alexander
‘said—began after a worker com-*
gllamed to the government in-;

ovember of 1978, .
’ UPI reported that the median *
employment of those with fatal
brain cancer was 21 years. -

In February of 1§79, the federal -
government announced the joint in- i
vestigation by NIOSH and OSHA
scientists. :

Alexander added that although
the study may result in new regula-
tions, he is not trying to scare pre~ s
sent workers.

*This isn’t something \vhere peo- °
ple should stop working. They °
should just be careful” and “stick |
tobasics* hesaid. - i

Alexander said that data from |
related studies will be presented at ‘!
theNew York conference.
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Science

Brain tumor risk in petrochemical workers

) Epl_demiologlsw struggle 1o

sort out tenuous evidence

that points to elevated
incidence of brain tumors
among petrochemical workers

Jeffrey L Fox
C&EN, Washington

The current effort to show a link be-
tween exposures to petrochemicals
and the incidence o %
among workets in the pe mic
industry is stretching epidemiology to
its limits.

Some critics even argue that epi-.
demiologists risk a tumble by leaning
somewhat beyond the reasonable
limits of their science. This possibility
was appéarent at the recent workshop
sponsoréd by the New York Academy
of Sciences at which was assembled a
blue-ribbon group of epidemiologists
and other authorities familiar with
brain tumor incidence in humans and
in experimental animels (C&EN,
Nov. 3, page 6). Some observers at the
workshop could not help concluding
that establishing a firm link between
brain tumor incidence and employ-
ment in the petrochemical industry
may prove very difficult. Moreover,
even if established, that link may

i
I

g

represent the result of practices lon
since outmoded. Many naive an
dangerously sloppy procedures of
several decades ago have been elimi-
nated.

But sloppy procedures still exist,
and other procedures that are gen-
uinelﬁ thought to be safe well might
be otherwise. Thus, the petrochemi-
cal industry—and any other industry,
for that matter—must rely on im-
perfect early warning systems, such as
those mustered by epidemiologists, to
ferret out potential health hazards in
the workplace. .

Epidemiologists often refer to their
preliminary surveys as “hypothesis
generating” devices. The current
hypothesis, being voiced by epide-
miologists working for the Occupa-
tional Safety & Health Administra-
tion, for the National Institute for
QOccupational Safety & Health, and
for the National Cancer Institute, is
that the incidence of brajn tumors
among petrochemical employees s
anywhere from 1.5 to 2.5 times higher
than the incidence in the general
population. Several other epidemi-
ologists, some of them employed by
the petrochemical industry but others
without such ties, do not find evi-
dence for elevated incidence. These
disagreements were by no means
reconciled during the New York
Academy of Sciences workshop.

“Polarizations came to mind dur-
ing preparation of this meeting,” says
workshop organizer and epidemiolo-
gt Irving P, Selikoff. “We're con-
scious of this. But we were taught it
was good to find causes of disease.
Now, when causes in industry are
found, there's no automatic pat on
the back.” There are also no auto-
matic pats on the back when someone
finds the obverse, no evidence for
causes, he could have added. _

Epidemiologic evidence regarding
brain tumors is anything but
straightforward. Many factors could
serve to show the intense analytic ef-
forts under way at the Texas petro-
chemical plants, including facilities
run by Union Carbide in Texas City
and Dow Chemical in Freeport but
also at other installations owned by
Texaco, Mobil, and Gulf Qil.

For instance, the incidence of brain
tumors in the general population in
the U.S. is on the rise, according to

ST 2433928

A Ny W
Maiion!: dogage and routs are imporiant

Lawrence Garfinkel of the American
Cancer Society. The nise is not a sharp
onhe; it applies more to men than
women; and it follows no immediately
obvious pattern. Also, the apparent
rise in incidence might be due, in part,
to improved diagnostic procedures
and to better reporting of cancers.

Quibbling about statistics and how
to analyze them is just the sort of ac-
tivity that preoccupies many of the
epidemiologists now scrutinizing the
petrochemical industry. There are
plenty of good reasons for the
quibbling—scarce data, reliance on
old records of questionable validity,
and sharp differences on how to ap-
proach an issue are all factors.

“It is clear there is a rise in the risk
of brain cancer,” asserted NIOSH's
Anthony Robbins at the beginning of
the workshop. “From the point of
view of the workers, we've been too
slow in recogmzing that rick. We are
attracting attention to this issue [by
having a public workshop]—not to
blame anyone. But until you bring the
best minds together, you don't solve
the problem.”

What Robbins said was echoed
often during the three-day meeting,
particularly by his colleagues from
NIOSH and OSHA. Their concerns,
quite properly, revolve around the
principle of ensuring the health of
workers. But those concerns can act
like a centripetal force, continually
drawing one's attentions back to

—— Nov 10, 1980 CLEN 33
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Idealiy, tha results of carefjlly controlied
animal studies of cardinogens will
complement epldemiology, contirming
suspicions about humans by referring to
systematic data about mice hnd rats

But a good case may be made that
animal studws are sometimes mis-
leading and can be prejudicial 10 the

« @pkiemiologist. For example, humans

" might bs more, less, or altogether in.
sensitive 10 a parbcular chemical that
induces cancer In rats and mice. How
often such discrepancles crop up is not
s0 important here. The point is that the
existence of bad or aven good animal
studies can send epldemiologists off on
an orientexd search, but a wild goose
chase nevertheless.

To anyone who is strict about the
conduct of scientific Investigations, tha
question of initial biases—of whatever
nature—IJs bound to be troublescma.
Thus, consclentious epidemeologists are
hkety to find themselives trapped in a
paradox: wanting and needing helpful
clugs about enigmatic human heaith
problems, but also wishing to avoid one
of the worst pitfalls In science~—namely,
relying on false premises. ~

There is plentiful anima! data for the
epdemioioglsts searching for causes of
human bran tumors to review. Scien-
tists have Identitied severai dozen
chemical compounds that can cause
brain tumors In varlous animais, in-
cluding mice, rais, hamsters, rabbits,
and nonhuman primates. When tested,
however, many ot these chemilcals do
not cause cancer consistently from one
type of animal to another. Moreover, the
anatomic site of tumors caused by a
particuiar agent cen vary from one
speciaes of animal to ancther. This lack
of consistency is falrly cormmonplace in
animal testing programe. it's a compli-
cating factor thet helps to muddy oth-
erwise limpld clues now avalilable.

Not all braln tumors are alke The
mayor kind of tumor being followed in the
epdemiologic studies is called a giloma,
The spontaneous incidence of gliomas
in mice Is "‘excesdingly low,”” according
to itellan toxicologist, Cesare Maltoni of
the Universtty of Bologna. Thus, the in-
odence of ghomas arising after expo-
sure to varlous chemicals is a relabvely
reliable test system, he says Nonethe-

Animal studies provide troublesome hints

less, that incidence aiso varigs ac-
cording to how the chemicals are ad-
ministered to the animals—by feeding,
mgection, implantation, or mhalabon it
1s important to know the dosage and
route by which a carcinogen gains en-
trance,’’ Malton: emphasizes

Other observations of animals un-
doubtedly will complicate the assess-
ment of the human haalth question. For
example, there Is the matter of varying
susceptibility to particular cancer-
causing agents during an animal's lie
span, "Embryos and newborn animals
are far more sensitive to many agents
than are adult animais,” Maltoni notes,
referrng t0 the incidence of central
nervous system tumors.

This age-dependent variation in sus-
cepbbility s pronounced in Erythvocebiss
patas, a species of reddish, African
monkey beaing studled by Jerry M. Rice
and colleagues at the National Cancer
institute In Bathesda, Md. "“We cannot
get central nervous systein tumors by
injecton of carcinogens into adults,’’ he
s8ys about such animals. ' They need to
have very early exposure guring geste-
fion to develop tumors leter, two to three
years after birth.”

To Rice, these results suggest that
there may be periods in life when hu-
mans ere particularly or pecullarly sus--
ceptible to developing certain kinds of
tumors. Thus, induction of brain tumors
In adults "'might have occurred very
much longer In the past,” he notes.

What ali this means regarding work-
place exposures 1o putative carcinogens
and the Incidence of brain tumors Is
difficult to say. And when these obser-
vations are tied into a widely held view
of how cancer develops, the story looks
even more complex.

Many scienbsts beheve that cancer
davelops in two phases, called inltiation
and promotion. An early event, Initiation,
caused by one type of chemical, may
not cause a tumor unless followed by
exposure 1o (usually} other types of
chamicals, calied promoters. Thus, the
search for a single type of workplace
exposure to explain brain cancer incl-
dence might be misgulded,

Imagme the following situation, One
group of adulis, whan chiidren, either
had a particular disease, took a certain

"

medicine, or was exposed to some other
“initiating agent,” whereas another
group of adults avoided that agent Then
during aduithood, members from both
groups were met with an onslaught of
any '‘promoting agents ' Some such
promoting agents might be found in the
workplace, particularly when that
workplace is a petrochermical facility

But other kinds of workplaces and atto-
gether ditferent kinds of environments
also might provide some ol the adults
with deleterious promoting agents.
Sorting through all these possibilihes to
identity the culprit agents could prove a
formidable challenge

Studies of animals are Introducing
further complications. For example,
some sclentists contend that virus par-
ticles are associated with chemically
Induced bran tumors in mice Other
scientists dispute the importance and
even the existence of such particles.
Thek Importance to human brain tumors
is unknown.

Other observations are puzziing. Why,
for nstance, does a particular chemical
produce primarily brain tumors without
atfecting other organs? Access of the
chernical 1o such organs partly accounts
for thewr ditfering sensitivity. But other
metabolic influences, including either
different activation or detoxification in
varlous organs, also could be important,
according to Paul Klghus of the Unl-
versity o! Frieburg in West Germany.
Thus, for Instance, enzymes in the brain
cells of rats are slow to rid DNA there ot
certain kinds of damege. Long-iived
damage might lead 1o brain tumors dur-
ing the later Iife of such animals.

By far, the most puzziing phenome-~
non is one noted by Maltoni and his
colleagues. Varymg the dose and the
means by which it's administered for
some carcinogens can cause gystem-
atic fluctuations n brain tumor incidence
in aswmals. Thus, an elevated dose of
vinyi chioride, for example, induces few
(or no) bran tumors, whereas a lower
dose may Induce many such tumors,
This "masking’’ phenomenon departs
significantly from the typical observation
that tumor incidence rises directly in
proportion to the dose of carcinogen an
animal receives. If such a phenomenon
periains to human brain cancer, the
search for pertinent workplace hazards
may be tortuous indeed. a

workers and their environment. Thus,
well-intentioned beliefs can predis-
Pose one to look for clues more zeal-
ously in one place than in another,
Thhis is not meant to say that OSHA
or NIOSH officials are tailoring their
investigations to distort the truth,
But these epidemiologists clearly are
ingtilled with the belief that the
workplace, particularly a modern

34 CA&EN Nov. 10, 1980

getrochemlcal facility, can and must
e safeguarded

That committment, which was on
clear display among many of the
federal officials at the workshop, is
naturally even stronger among offi-
cials of unions repreeenu %’the pet-
rochemical workforce. e must
identify the job places where cases of
brain cancer have appeared to see if

there’s a common denominator,”

Raphael Moure of the Qil, Chemxcai
& Atomic Workers Intemat:lonal
Union, “What are the locations in the
plant?” Once that's known, he says,
“conditions can be improved and ex-
posures minimized,” Like Moure,
Sheldon Samuels of AFL-CIO now
assumes that the risk for brain tu-
mors is elevated for workers in pet-

STG 2433929
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Thomas: analyses sugges! elevated rigsk

rochemical plants. “The falure to
identify specific agents is a disap-
pointment, but not an insurmount-
able difficulty,” he says.

Although a fear about elevated
brain cancer incidence certainly is
justifiable, the statements of thetwo
union officials indicate they have gl-
ready gone from fear, to belief, to plan
of action. Here again, their profes-
sional commitments more or less
make that course inevitable. But it

Many chemicals induce
brain tumors in animals

2-Acetylaminofiuorens
Acrylonitrite '
1-Aryl-3,3-dialkyitdazenes
Azoethane®
Azoxyethane*
Azoxymethane
Bulyinitrosourea
Cycasin
1,2-Diethythhydrazine
Diethylnitrosamine*
Disthy! sultate®
Dimethylbenzanthracene
Dimethyi sullate®
Elalomycin
Ethyl methsnesulphonaie
Ethyinlirosobluret*
Ethyinitrosourea®
1-Methyl-2-benzyi-hydrazine*
Melhyl methanssulphonate
Methyinitrosourea®
Methyinltrosourethane
(intraplacental)
Procarbazine®
Propane sultone
Propylene imine
Pyrrolizidine alkalolds
Viny! chioride ’

a Thees icals can croas the p to mduce
brmn tumors In affspring  Sowrcs. Victor Alsxander et
al, NOSH
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comes when many of the epidemio-
ogists are arguing over whether there
is any elevated risk. If the risk is the
same as that faced by thé general
population, it seems a rather striking
challenge to the petrochemical in-
dustry to improve the workplace.

“P’m puzzled by the widespread
nature of the problem [of brain tumor
incidence],” says H. Michael Utidjian
of Union Carbide. “It seems wide-
spread over many populations and
work classes, sometimes extending to
white collar workers. I don’t know of '
any other case of occupationally re-
lated cancer where it's appeared over
such a wide range of workplaces.” It-
is “oversimplistic,” he adds, to say
conclusively that brain tumors are
due to exposures in the chemical in-
dustry.

Several epidemiologists have con-
cluded that brain tumor incidence, at
least among some petrochemical
workers, is not elevated. For example,
one such study wasgconducted by
Chi-Pang Wen of Gulf Oil’s medical
and health resources division of the
company’s oil refinery in Texas—the
same installation included in an NCI
survey, Wen says his study “repre-
sents the largest retrospective cohort
study of refinery workers to date in
North America in terms of length of
observation (44 years of employment
experience) and person-years of ob-
servation.” And he concludes that
“the results indicate no increased risk
of brain tumors among workers at this
Texas refinery.”

He and NCI's Terry L. Thomas
(and her collaborators) differ sharply
in their conclusions. “Our analyses
suggest that refinery workers have an
elevated risk of brain cancer,”
Thomas says. And it’s possible that
current studies “underestimate” that
risk, she adds.

Eventually, their differing conclu-
sions have to be reconciled: They are,
after all, locking at overlapping (al-
beit not identical) populations,
Hence, it seems that discrepancies in
analytic methods and in deciding
what information to include stand in
the way of reconciliation.

Yet other eprdemiologists, lookin
at different workplaces, come up wi
all kinds of puzzling clues. Michael R.
Alderson of the Institute of Cancer
Research in the UK. has surveyed
eight refineries there and concludes
there is no increased risk for brain
cancer, although preliminary evi-
dence for increases in malignant
melanoma (skin cancer) is being fol.
lowed up, he says. “But even if you
accept some of the U.S. data, the
Frob em of brain cancer is in no way

ike other hazards.”

Hints from other surveys provide
a kaleidoscope of incongruent obser-

Wen: resulls indicate nc increased risk

vations. Women more than men em-
ployed in the Swedish chemical in-
dustry might be at greater than nor-
mal rigk for brain cancer. Workers in
the rubber tire building industry in
the U.S. are also at greater than nor-
mal risk, says Tho Mancuso of
the University of Pittsburgh School
of Public Health. But'so are workers
in the electrical machinery and also
paper (and allied products) indus-
tries. And so also are workers in cer-
tain segments of the transportation

industry, according to epidemiolo-

sts at the University of Southern
alifornia in Los Angeles.

Epidemiology is very much an
outgrowth of clinical medicine. Ac-
cording to one wag, epidemiologic
surveys are often really “hunches,
ghored up with statistics.”

However, the fact is that many
clinicians have hit upon important
medical treatments by following up
their hunches. The same phenome-
non may be at work among the epi-
demiologists scrutinizing brain cancer
incidence. Hence, the possibility that
they are onto something means that
their surveys, no matter how prelim-
inary, cannot be disregarded.

All of this close scrutiny also may
serve a broader pur{)ose. For example,
Selikoff and his colleague William .
Nicholson at Mount Sinai School of
Medicine in New York City find evi-
dence of higher incidence for other
kinds of cancer besides brain tumors
among several groups of industrial
workers. “Brain tumors may be ‘the
canary’ for locating other cancer
risks,” Nicholson says. Thus elevated
risks of diseases, such as lung cancer
and malignant melancma, cited by
several of the epidemiologists at the
New York Academy of Sciences
workshop well eould prove to be a
more significant public health prob-
lem than brain cancer. =}
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ANOTHER TECHNOLOGICAL ADVANCE Fl{(g SHARP

MURPHY’S LAW
DEFIED.

“If anything can go wrong, 1t will” and usually does, especially when vou're entering an
equation into a calculator.

Unul now, vou may have been using the error-prone procedure of encoding and decod-
ing the steps of an assembly code. The Sharp 5100 Scientific Calculator climinates this needless
procedure. It's the first programmable caleulator that allows vou to enter directly, using alge-
braic, logarithmic, exponential and other functions in their familiar torm.

That’s Murphy’s Law dehed.

"The 5100 15 also the first hand-held 1o give vou a complete display of the equation: vou
see 24 charscters ata ume i a dot-matrix display that rolls right or Jeft to accommodate one or

program sicp o c o ne, the 5100 displavs the actual equation i its entirety, and in the way youre
accustomed 16~ g It

If, anvwhere along the line. vou've entered an incorrect character { Murphy's Law at
work), the display makes 1t easv {or vou 1o spot. You can then move the 5100 computer-like
cursor to any part of the display 1o correct 1t

of linear svstems, steiisiical and probabibty caleulations, and many other procedures. Tt has so
many uses, it would take a book to tully describe them, and someone has even written one”

Sharp oflers vou a complete line of highly advanced scienufics, and if vou want the
leading edge in scienuhic calculators, buy the 5100
(under $90.00)°.
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more formudlas of up 10 80 steps. So that while other programmable caleulators display only one

In addition o 1he fast solution of frequentlv used tormulas, the 3100 18 extremely conven-
ient for deriving diffvrence mbles, performing data analysis. numerical integraton, simulations
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