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The AZC/IROA Health and Mortality Study was inisiated in 1964 with Or. Thcmas
Maacuso, a Professor of Cccupational Health at the Universicsy of Pistsburs
The cbjectiva of the study was %o investigate the health of workers in the
auclear iadustry, with special attention to the possible effects, if any, of
radiaticon exposure. Mor:zality was selectad as the most “easitls measura of
health experience with ascertaimment of death %o e dnta::i;ed fzom Social
Security Administration records. Barkev Sanders, a stasi tician, receatly
retired Irom that agency became part of the proiect, as 2id Dr. Alan 3rodsky,

health physicist. After an early exploratery ;or‘od Hanford and Cak Ridge
Laboratories were selected for study, the intention being =o recTeate racords
of all persons employed from 1944 =o the present. Three contrsl or compasison
groups were chosan: persons.hired at these two laberatoriess but not
subsegquently smp].a'nd.- siblings of employees; and a naticnal sanple drawn from
Social Security rolls )

In spite of an encrmous expenditure of fun {6 million dellars) ovar the past
14 years, no publications wesre generatad by the proiect. Annual STogress
reports suggested that preliminary analyses indicated 3o desac=able radiation
effect, a not surprisiag cutccome in view of the very low radiation exgesures
experienced by emplcocyees at those laboratories.

Cne oral presentaticn by 3r. Mancuso at an annual Sealsh 2 168 Scciety
Meeting (published in the proceedings, RWichland, Washing<s n, Nov. 2=5, 1971
also suggestad the absence of a radiaticn effact, although he cauticned

that
this tentative conclusicn was preliminary.

In March of 1973, Or. Mancusc was informed thas his consracs was to be
CSerminated within the fcllowing year. Alan Srodsky had already left =h
project. 3Sarkev Sancders was infcormed Sy Or. Mancusc shat he was =5 he drocped
from the proiect. He was replaced By Or. Alice Stewars, a 3riszish
epidemiclogist and hter colleague Or. George Xneale. Wishin a matser of mench
a new analysis limited = Zanford data was Frepgared and pyresentaed at =h
Saratoga Spri qs Meetling of the Health Physics Scciety (Oczcker 11=-13
This new matarial, with scme changes, was Tecently published in the 3

Health Physics (33, 363-385, 1977). 1In this publicaticn, it was ssncluded

that cccupaticnal radiation exposures at Hanford were asscciatsd with an
increase in czancer.

This unexpected finding arsused naticnal atienticon, not only in scientific
circles Dut among govermmental agencies as well. Occupasional radiation
2rotacticn standarss nave seen Shoucnt 0 e well belcw lavaels where heal:=n
effects could he 4amacead, - waAS $21.2 ThAT the nuclasr iandusssv was sxtemels
gafc: and studiis 9f 23zl isiam »SSABS3 AT IuiEr Laosratszies 3;::&::3: SRS ;
sonclusicn. Radiation expesura Lavels as %anicrd were well selow Femissille



levels. These were levels 30 low that on the basis of all other human
exposurs data, no detectable effects would te expected.

Following publication of the Hanford study, Representative Paul Rogers,
Chai=man of a House Subcommittee, charged that Federal Energy officials had
attempted o cover up the report and that the ERCA contract had Leen taken
awvay from Mancuso ina order to prevent publicaticna of his findings. DOr. James
Liverman, who had ordered termination 9f the contract, testified that there
was no attempt =0 cover up but that the contract hal been terminzatad for other
reasons, namely:

a. "A clear lack of substantive publications apoearing in refarenced jour-
nals, even papers cn his methodology for analysis, would have beex highly
useful. " ‘

be "A reluc . ~e %o initiate any analyses until all data collacticn was
ccaplete clear diZfivulzy ia studies requiring massive data bases
which take a .ong time to cocmpile. The reason given was that the results
might be misleading; however, generally in studies like this, it is
crucial that even trends -=- positive or negative =— get identified early
$0 as to guide studies nlore directly. Related %o this point is the accu-
sation voiced by scme of suppression of data. As far as I, gerscnally,
am aware, no results of any project suprorted by BER funds have been
suporessed by management of 2ER programs.” .

ce "A judgment by his scientific peers that the work should de liaited,

’ terminated, or ancother investigator selected to be the priacipal
investigator.” '

d. "The need from the Agency’'s standpoiat %5 insure that the rscords con-
stituting this study coulld be presarved for posterity and e readied for
fer to new program nanagement.”

Not only in its authorship and its cenclusion but in other respects %o, :he
Health ?hysics paper represented a divergence from the previous style and
methodolegy of the project. In his annual regorss and in osrivasze
conversaticn, Or. Maacusc had emphasized the need for czautisn and warmed
against the danger of premature judgements. He had stressed the requirement
that all envirocnmental factors be carefully studied o as to ramsve :he
confounding effect of other variables. Three separate control groups were
developed in order to overccme the possible errors inherent in choesing an
anoma’ous comparison group. He had been criticized for his caus:
unwilliagness to begin analysis until all data at all laboratori
wveighed and considered. That had in fact bSeen his defense £ s
in putlishiag analyses.

O
"

The Health Physics paper as published shows ncne 2f =his zautizn. Ncne of
these cantrcl groups were used. Nownere are =here =he usual caveasts abous

Possille unreccgnized confounding variables. 3cholarl:s refarsnces =5 =he
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1. Dose estimates. Comparisons ars made hetween :Le "expesed"” and "non-
exposed” populations, yet the paper does nct provi information on the level
of radiatisn which would be considered "exposed”. c.:mon;y 10 =illirads akove
Background would be sufficiant to produce a positive reading. Thersfore, the
®exposed” population is swollen with a very large number of cersons whe have
experienced trivial exposures and a very small aumber of perscons with
considerably higher axposures, i.e., ar exs: ancéf skewed distribution. The
paper lacks information on the exact distributicn of dose within the axposed
poepulation or aunng the persons with cancer and/ot other causes of deash.
Only mean values ars presented, giviag the false impression that exposures
were fairly uniform. COne raviewer comparsd =his usage of statistics in this
way: 4if£ a populaticn cf 10 persons cne ct whenr has an annual income of one
millicn dollars and 3 of whom earn 100 dollarcs a year, the mean income of Lthe

group is $10,100 a year. The mean alone gives ne iadication of =he disparity
hers.

-

occupaticnal exposures are a poor reflaction of tortal radiasion axgosurs.,
Medical exposurss to the work force, the subject of a publication® is net
menticned in this Heal:h Physics paper. YNor is there any =ention of
occupaticnal radiaticn exposufes prior %o or subsequent o Hanford eﬂblcyalu-,
a subject which had previcusly been 32 ccnce"ﬁ to Dr. Mancuso and the subject
of a previous study which had shewn occupational exposures 2lsewhere =c be as
great as those at Hanford for those employeaes wnho had =ransferred from one
laboratory to ancther. (Table I)

Secondly, Or. Mancuso had previcusly stressed =he fact thas Zanford

2. Methodology: The cancer epidemiologist wants %o know whether radiaticn
exposure iacreases the risk of cancer and the magnitude of the risk if is

exists. He ‘ows that he must be cautious in excl: udizng the effect of other
variables which may influence the risk of sancer. ince the risk of cancer
rises steeply with age, age is a factor which requizes carsful control. In

the Mancusc publication, there are no details of “he ages of the lliviag or
deceased members of the exzcsed or non-exposed zcpulaticns.

-

Typically, the population undar study is also refully matched by all
variables <icwn o influence zancer (such as Sccio=~econemic status, educasisn,
smoking habits) with a similar population. 1If exposures varied then th
exposed Jroup might Se categorized Sy dose lavel on the lagizal assumption
that 2 radiasicn effect if sresent would reflacs a gradient from highest

exposure t3 leas=. Nene of =his dprears in the Manusce resgort.

Although the strateqy followed in =he original Mancusec propeosals would have
provided such adjustments, =he racen= Heals=h Physics paper shows use of a
Wweaker tachnigque known as Proporticnate mortalicty normally used when =h
characteristics of the population as risk are net <nown. The problem with
properticnate mertality 1s that, if one cause of dearsh is —¢duced other
Causes will appear to Se increased. One ~an

naver De certain whether any
single cause of death is increased, unchanged or iecreased ofn an absclute

scale. Taktle II, zaken fiom the Mancusoc stud ay,

5T agparantly shows an ilancresase
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in cancer deaths as compared with the percentage cancer deaths among
nonexposaed persons. The questions then are:

1e ? Is this differences in the provortion of cancer deaths due =0 radiation
or some other factor, and

2. ?7 Is the rate of cancer among exposed Hanford workers iacreased,
decraased or unchanged

The first question i3 impossible to answer from the data available in the
Health Physics paper since the age and occupational distridbutinn of the two
populaticns is nct given. Theres is scme reason to belisve that the exposed
population is older th the non-exposed population since the rise of
radiaticon exposure increases with the length of employment (Table 8).
FPurthermore, there are coccupatiocnal differences between the exposed and non-
exposed groups -~ craftsmen and operators Deing more common in the Istmer
group, and managers mzore common in the latter group. These differences could
well explain the slightly greater frequency of cancer amcng the deaths ia the
exposed group.

.

As to the second question of whether cancer is increased or decreased on an
absolute basis in expos®d Zanford workers, we are fortunate in having ancther
analysis to which we can turm, that of Dr. Ethel S. Gilbert of Pacifiz
Northwest Laboratories (Table 3). This table shows that when Hanford
employees are carefully matched for age and years of exposure they have lower
risk of death than do all U.S. males (the "healthy worker” phencmencn). We
also see here that circu’atory and all other diseases are even more raduced

than cancers, a likely explanation of the relative increase in cancer seen in
the Mancusa paper.

This material was presented by Or. Gilbert at the AAAS meeting this =menth in
washington.

In examining specific cancers, Or. Gilbert did find two sites where cancer did
appear to be incresased with radiation exposure, pancreas and multiple aye=loma
(Table 4). Neither of these cancers have been found increased in studies of

- - -

other expcsed gopulations and the meaning of this observation rsmains unclear,
but deserves Surther attention.

As is often the case with radiacion, these scientific issues have ncw secome

-

widely publicized and politicized. ODOr. Mancuso has charged =hat his IRCA

contract was terminated because of his scientific findings (his contract was
Ceminated pricr to his recent publicaticn). Others assume the opgosita,
i.e., that his scientific conclusions were influenced by "sour grapes" at ais
contract Deing ended. In any case charges have Segqun =o fill =he air. Cne

- ——

former collabeorator of Or. Mancuse, Or. 3rodsky, 31as wrissen a orizi ia

--‘--1‘.3 -

which he attacks the "many sciertific absurdizies”™ af =he Hsals=h Physic

paper. The ctier Iomer colleague, 2arkev 3andars, has <ritten a resbus=al,
also T2 De pullisned scon ia Healsh Physics ia which he concludes =3
radiation 2ffact can te detected at Hanfaord Thoss who are anti-aue
adopt Manuscs as 2 hers, and =hoge who 3u
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TABLE I

EMPLOYZES WITH RECORDED RADIATION EXPOSURE AT HANTORD WEO
LATER WORKXED AT OAX RIDGZ, WHERE THEIRZ IS NO RECO®D OF
THEIR PRIOR RADIATION ESXPOSURE AT HANFORD*

~

OCCUPATICONAL RADIATION IN MILLIREM

s of
- © QOffsite
Yeazr ' ‘ Radiation
1544 96.1
1345 " $3.3
1346 A ", 29.9
1947 | 27.6
1550 100.0
1951 | 100.0
1952 | 100.0
1953 100.0
1354 9.8
19585 65.2
1956 96.6
1957 : 100.0
1958 ' 3 99.3
1361l 80.5
1363 100.0
1963 86.8
1966 100.0
TOTAL 61l.5
Prepared at QCak Ridge parslv fr=m macnetic tace supslied
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TARLE 11

CERTIFIED DEATHS AMONG HANFORD MALES

X CANCERS

Exposen (2184) 2072 (442)

Non Exposen (1336) 17.1 (228)

(TAKEN FrOM MANCUSO ET AL)

2% Mon CANCERS
79,8 (1742)

82.9 (1108)
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STANDARDIZZD MORTALITY RATIOS (SMA'S) FOR
CRAFTSMEZN AND QPZRATORS EMPLOYED FOR AT
P — — -— .
\ LEAST § YEARS
(NUMSER QF C2ATHS IS GIVEN IN PARENTHESES)
OCCUPATIONAL CATEGCORIZS
HIGH EXPOSURE LOW 2XPOSURS

POPULATICN §Si122 1844 1973
PERCENT WITH TCTAL §7.8 18.7
DOSES >5.3 REMS

SMR FCR "
o >
ALL CAUSES -.. Q.85 (138) 0.78 (318)
DISSASES CF THE . Q.87 (33) 0.738 (143)
CIRCULATCAY
SYS i : vl
EXTSRMNAL CAUSES 0.83 (20} 0.72 (25)
MALIGNANT 0.82 (48) C.92 (G§)
NEQPLASM
CANCER QF
STOMACH C.32 (1} 0.58 (3)-
LARGE """:‘.ST NZ .37 (8) Q.45 (3)
PANCREA 2.C8 (6) J.48 (2)
LUNG 0.87 (13} 1.13 (29}
PRC s Q.46 (1) 2.49 (1C)
RES 1.27 (7) Q.87 (8}
“YE'.C.J -MJU 340 (3} 2.3; (:‘
CERTA
LY.v’!c"f MAS
AL LEUKSMIAS Q.CC (O} 0.83 (2)
"‘NONEQF THE CIFFSSSNCES IM SMR'S SETVWWESNM T=E TVWQ SACuLrs
ARE STATISTICALLY SICNIFICANT



