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The AIC/I3rA Eealth and Mor ality Study was initiated in 1964 with Dr. Themas
Mancuso, a Professer of Cccupational Health at the University of Pittsburgh.
The cbjectiva of the study was to investigate the health of workers in the
nuclear industry, with special attention to the possible effects, if any, of
rsdiation exposure. Mortalitf was selected as the most feasible neasure of
health experience with ascer ai= ent of death to be dete=ined frc= Sccial
Security Ad=inistra icn records. Barkev Sanders, a statistician, recently
retired frem that agency beca=;e part of the project, as did Cr. Alan Bredsky,
a health physicist. After an early. exploratcrv. c. eriod, Hanford and Cak Rid,e
Labcratories were selected for study, the intentien being to recreate racerds
of all cersons ecelov.ed frem 1944 to the present. Three centrol er ec=parisen.

groups were chosen: persons. hired at these two labcrateries but not

subsec.uen 17 e=c. lev.ed;,,. siblings cf emc.icyees; and a nati nal sample drawn frca
Social Security rolls.

.

I"n spite of an enc =cus expenditure of funds (6 millien dellars) cver the past
14 years, no .cublications were generated by the .credect. Annual .cr:gress. s
reocrt: su ,ested the. .creliminary analv.ses indicated no detectable radiatien- w .

effect, a not surprising cutec=e in view of the verf low radiation exposures
experienced by empicyees at these laberatories.

Cne oral .cresentatica by W. Mancuse at an annual Eealth Ph"2 sics Occietv.
Meeting (published in the proceedings, Richland, Washingt: n, Nov. 2-5, 1971)
also suggested the absence cf a radiation effect, althcugh he cauticned that
this tentative conclusien was preli-d. arf.

In March of 1975, Or. Mancuse was infc =ed that his centract was to be
te= inated within the felicwing year. Alan Eredsky had already left the
project. Barkev Sanders was infc:=ed by Cr. Mancuse that he was to be d:cpped
frem the .credec.. He was replaced bv. :r . Alice Stewar , a 3ritishs

epidemiclegist and her celleague Dr . Gec rge c' .e ale . Within a natter Of conths
a new analv. sis li=ited : Hanford data was .cre. cared and presented at the
Saratoga S.crine.s meetin3 cf the Health Physics 5cciety (Octcher 11-13, 1975).

.

This new natarial, w.th sc=e chanc.es, was recentiv. .cublished in the "curnal,
.

Health Physics ( 2_3 , 369-385, 1977). In this ,cublication, it was concicded
that cccupaticnal radiation exposures at Hanford were as:cciated with an
increase in cancer.

This unexpected finding arcused national attentien, not only in scientific
circles but among gcverm ental agencies as well. Occupational rad:.at cn
protectica standards nave been t .cugn to ce well below levels where health
effects cculd be detec ed. It ., c t i d t.- '. : - h.2 .ucle, :ndustry was extr.e'.yx. . .. , a.

.. _..-..,2... ... . . - . . .,_
.. . .. . . . . . .. c. a . . ._,_ ._. ._._,..,.~..,s ...;.._.c . a. ,-...;. .~ ... . ..cenclus :.cn . Radiatica expcsure levels at :Janford were we;l belev peratssible
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levels. These were levels so icw that on the basis of all other human
exposure data, no detectable effects would be expected.

Following publication of the Ranford study, Representative Paul Regers,
Chai nan of a Ecuse Subeccuittee, charged that Federal Inergy officials had

attenoted to cover un. the re.cor: and that the IRCA contract had been taken.

away frca Mancuso in order to prsvent publicatica of his findings. Cr. Ja=es
Livernan, who had ordered termination of the contract, testified that there
was no atte=pt to cover up but that the centract haf been terminated for other
reasons, namely-

"A clear lack of substantive publications appearing in referenced jour-a.

nals, even papers en his methodology for analysis, would have been highly
useful. "

b. " A reluc. . me to initiate any analyses until all data collec.icn was
complete - clear diffibuity in studies requiring =assive data bases
which take a ong time to cecpile. The reason given was that the results
sight be =isleading; hcwever, generally in studies like this, it is
crucial that even trends - positive er negative -- get identified early
so as to guide studies m*cre directly. Related to this point is the accu-
sation voiced by sece of suppression of data. As f ar as I, cersonally,

. .

an aware, no results of any .croject suc..corted by 3ER funds have been.

suppressed by =anagement of EER programs." .

c. "A judg=ent by his scientific peers that the work should be linited,
terminated, or another investigator selected to be the principal
investigator."

d. "The need frcm the Agency's standpoint to insure that the records con-
stituting this study could be preserved for pesterity and be readied for
transfer to new pregr2.2 management.'

Not enly in its authorship and its cenclusien but in other respects tea, the
Health Physics .ca.cer rec. resented a diver,ence frem the previous stv.le and
methodolcgy of the project. In his. annual reports and in private
conversation, Cr. Mancaso had e phasized the need for caution and warned
against the danger of pre =ature judgements. He had stressed the requirement
that all enviret= ental facters be carefully studied co as to re=cve :he
confcunding effect of other variables. Three separate centrcl 3roups were
developed in order to overec=e the possible errors inherent in et=csing an
ananalcus ccmparison group. He had been criticized for his cauticusness and
unwillingness to begin analysis until all data at all laborateries has been
weighed and considered. That had in fact been his defense for the icng delay
in publishing analyses.

The Health Physics paper as published shows acne of this caution. Sene of
these centrol grcups were used. Ncwhere are there the usual caveats abcut
pcssible 2nreccgnized confounding 7ariables. Scholarly ref erences to the
exis tin; litarature and to :he cen::::: :;n:_. g :: n ars are acsent. !".c r 3
arc 201; 5 rafarences, :.c to hi; cwn we < ,4 o rege:cnces 3 ne encrneu;
bCdy 3f radiobiological literature. One has the feeling ;f 333 e in the
writing of the report. Cri cies of the paper f alls into two :ategertes :
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1. Dese es- M ees. Ccmparisons are made between the "expcsed" and "non-
exposed" populations, yet the paper does act provide info =atica on the level
of radiatien which would be considered " exposed". Cc==cnly 10 nillizads abcVe
background wculd be sufficient to produce a positive reading. Therefore, the
" exposed" population is swollen with a very large number of persons who have
experienced trivial exposures and a very small ac=ber of persons with
considerably higher exposures, i.e., ar extremely skewed distribution. The
paper lacks info =atien on the exact distributien of dose within the exposed
pcpulation or a.aong the persons with cancer and/or other causes of death.

Cnly =can values are presented, giving the false i=pressica that exposures
were fairly unifc=. Cne reviewer cecpared this usage of statistics in this
way: if a population cf 10 persons one of whcm has an annual inccme of one
million dollars and 9 of whem earn 100 dollars a year, the =ean ince=e of the
grcup is $10,100 a year. The mean alene gives no indication of the disparity
here.

.

Secondly, Or. Mancuso had previcusly stressed the fact that Hanford
cccurational exposures are a peer reflection of total radiation exposure.
Medical exposures to the work force the sub'ect of a publicatien' is notr a

mentioned in -his Health Physics .cac.er. Nor is there any =entien of. .

occuc.ational radiation exe.csu*es .cric: to or subsequent to Eanford e=o. lov.=ent,
a subject which had previcusly been of concern to Dr. Mancuso and the sub;ect
of a previous study which had shewn occupational exposures elsewhere te be as
great as these at Hanford for those e=plov.ees who had transferred frc:t one
labo rate rv. to another. (Table I)

2. Methodology: The cancer epidemiolcgist wants to 'ccw whether radiation
exposure increases the risk of cancer and the magnitude of the risk if it
exists. He knows that he must be cauticus in excluding the effect of other
variables which =ay influence the risk of cancer. Since the risk of cancer
rises steeply with age, age is a factor which requires careful control. In
the Mancusa publication, there are no details of the ages of the living or
deceased = embers of the ex csed or non-ex:csed .ccoulatiens.- - .

Typically, the pcpulatica under study is also carefully =atched by all
variables incwn to influence cancer (such as sccio-econc=ic status, educatien,
s=cking habits) with a si= alar population. If expcsures varied then the
exposed group =ight be categcriced by dase level on the 1 q:. cal assumptica
that a radiation eff ect if present wculd reflect a gradient frc= highest
exposure to least. Ncne of this appears in the Manusce repor .

Although the strategy folicwed in the original M.ancase prepcsals wculd have
previded such adjustments, the recent Health 7hysics paper shews use of a
weaker technic.ue known as .croc.ortionate =crtalliv. nor=all-I used when thecharacteristics of the pepulation at risk are net kncwn. The proble= with
prescrticnate =crtality is that, if one cause of death is reduced, ccher
causes will appear to be increased. One can never be certais whether any
single cause of death is increaced, unchanged cr decreased ca an absci;te
scale. Table !!, taken f;;ca the Mancuso study, a_ccarentiv. shows an increase

_
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in cancer deaths as ccmpared with the percentage cancer deaths ascng
nonexposed persons. The questions then are:

1. 7 Is this difference in the crecortien of cancer deaths due to radiation
or some other facecr, and .

2. 7 Is the rate of cancer among exposed Hanford workers increased,
decreased or unchanged

The first questien is impcssible to answer from the dnta available in the
Health Physics paper since the age and occupational distribution of the two
populatiens is not given. There is scme reascn to believe that the exposed
population is older than the non-exposed population since the rise of
radiation exposure increases with the len,th of employment (Table 6).
Furthe= ore, there are cccupational differences between the exposed and non-

exposed grcups - crafts =en and,cperators being =cre cccccn in the for:er
group, and managers = ore ce==cn in the latter group. These dif ferences could
well explain the slightly greater frequency of cancer accng the deaths in the
exposed group.

.

As to the second question of whether cancer is increased er dc. creased en an
absolute basis in exposid Hanford workers, we are for unate in having another
analysis to which we can turn, that of Or. Ithel S. Gilber of Pacific
Northwest Laboratories (Table 3). This table shows that when Hanford
employees are ca-a# '' y matched for age and years of exposure they have lower
risk of death than do all U.S. nales (the " healthy worker" phenc=enon). We
also see here that circu'.atory and all other diseases are even more reduced
than cancers, a likely explanation of the relat ve increase in cancer seen in
the Mancusa paper.

This material was presented by Or. Gilbert at the AAAS =eeting this =enth in
Was hing ,.c n .

.

In examining specific cancers, Dr. Gilbert did find two sites where cancer did
appear to be increased with radiatien exposure, pancreas and nultiple nyaleca
(Table 4). Neither of these cancers have been fcund increased in studies of
other expcsed populations and the meaning of this observation re=ains unclear,
but deserres further attenticn.

As is often the case with radiarien, these scientific issues have acw becc=e
widely pr.blicized and politicized. Cr. Mancuso has charged that his IRCA
centract was terminated because of his scientific findings (his centract was
te =inated prict to his recent publicatien). Others assume the opposite,
i.e., that his scientific cenclusions were influenced by * scur grapes" at his
contract being ended. In any case charges have begun to fill the air. Cne
fd=er collabcrater Of Or. Mancuse, Or. 3rodsky, has vrttten a critique in
which he attacks the " :any scier:tifir absurdities" of the Health Physics
pape r. The other fc=er colleague, 3arkey 3anders, has aritten a recuttal,
also to be publianed scen in Health Physics in which he concludes tha: 20
radiatica effect :an be detected at Hanferd. These whc 2re inti-nuclear will
adept Manusce as a here, and tbcse who suppe-- nuclear c <er w li raise thur
eyes t e ne a e r. i n a . - , .m , - . ,"- .u.a- - . .m,. ,2. . . , ; .
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EMPLOYZES WITH RECORDED RADIAT!CN EXPOSURE AT HANFORD WHO
LATER WOR. RED AT OAK RIDGE , NHERE THERE IS NO' RECORD OF

THEIR PRIOR RADIAT!C:I EXPOSURE AT HANFORD*,

.

.

OCCUPATICNAL RADIATICN IN MILLIRE:1 .

.

.

% of
Offsite,,

Year '
Radiaticr.

1944 96.1

1945 55.3
*

+

1946 29.9
,

.

1947 27.6

- 1950 100.0

1957 '00.0

1952 100.0

1953 100.0

1954 9.3

1955 65.2

1956 96.6

1957 100.0

1958 ~

99'.3

1961 80.5
, - . -

uea ,.00.0

1965 36.3
,.a:O..- , m.n . VwV

-
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TABLE 11
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CERTIFIED DEATils AMONG llANFORD MALES ,
!

,

f

_%_CallCERS_ % NOILCAffCERE_

Exeosen (238'l) 20.2 (II'12) 79,8 (17'12)
,

i
'

I

Nott Exeosen (1336) ! 17.1 (228) 82.9 (1108)
'
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CRA.:TSMEN AND 0:ERATORS EMPLOYED FOR AT
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(NUMEER C.: CEATHS IS GIVEN |N PARENTHESES).

_

CCCUP ATION A L CATEGO RIES

HIGH EXPOSURE LOY/ EX?CSURE
_.

,

PCPUt ATION SIZE 15 4.". 1975
. .

k

f* e -=N - ; ..,I...
,,

Q/..e 10.j
_. -:&' 6 's v ."* IV4m

0 0 S E 5 > 5. 3 R E.'.; 5

S M R .=C R
'

-

s

ALL CAUS ES
, . 0.55(135) 0.75(3'5)

DISEASES C.=THE 'O.57 (52) - 0.73(143).

CIR CU LATC RY. .

SYSTE.'.1
EXTERN AL CAUS ES 0.55 (20) 0.72 (25)
M AL!GN ANT 0.92(45) 0.52 (Gs)

6\ve y-V F ec ave c. . .-

CANCER OP'

STC M ACH 0.2 2 ( * ) 0.S S (5)-
Le,n.,G : .s., a-it 4-:i.

.

..-(-) 0. . - ( -. )...e a
PANCFEAS 2.CS (5) J.45(2)
Ltfw6 G 0.C / (6aj

- - ,. , . . . , , . . ,|a ( .'
Pe..v.qi-.- 0. . G ( . ,, , ,'e(ie,

&.
a .- m

-.~

RES 1.27 (7) 0.57 (5)
. A s , - . L i.. A . .J u, a ~0 ra) ,3, . -.

( a,si :: . . s . . -

C n- in.,s1, se
LYM PH O M AS

.

A L LEUX5MIAS 0.00 (C) 0.55(2)..
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