227/ . i iew: The Woman ¥ ow Too: Mich: Alice Stei sird adiskion by Gayie Gree iversity of Mich..
lvl.e'i“;‘z llﬁl Verslon%?ﬁw.%r%ogk Review: The Woman Who Knew Too Much: Alice Stewart and the Secrets of Radiation by Gayle Greene, Author University of Mich

| BEST |
| BOOKS

BUY THIS BOOK

- AUTHORS

_ PUBLISHERS WEEKLY

The Woman Who Knew Too Much:
Alice Stewart and the Secrets of
Radiation

Gayle Greene, Author University of Michigan Press $35
(360p) ISBN 978-0-472-11107-7

[ Like O]LShamJ Tweet (B

MORE BY AND ABOUT THIS AUTHOR

In 1956, British physician Alice Stewart discovered that
exposing a fetus to a single diagnostic X-ray doubles the risk
of an early death from cancer. As this spirited biography
demonstrates, Stewart's subsequent dedication to
investigating the effects of radiation turned her into a kind of
guru to the antinuclear movement. In 1974-1977, her study of
U.S. nuclear workers at the Hanford weapons complex in
Washington State found that workers had a greater risk of
developing cancer if exposed to radiation well below one-
tenth of the "'safe™ level stipulated by international
standards. According to Greene, the Atomic Energy
Commission attempted to seize Stewart's data, and her
funding was cut off. Yet her controversial findings, published
in 1977, have momentous implications because, as Stewart
explains, ""If we are correct, occupational safety standards
will have to be changed and it will open the floodgates to
claims from workers, veterans and downwinders."" Greene, a
professor at Scripps College, also sets forth Stewart's
provocative, still untested theory that sudden infant death
syndrome masks myeloid leukemia. Stewart's varied personal
life included conducting an affair with literary critic/poet
William Empson, raising two children as a single parent and
enduring her son's suicide. Greene calls this a "'collaborative
memoir,"" because she lets Stewart, 93, speak for herself



whenever possible. Yet Greene also uses this blunt, feisty

woman's career to mount a compelling critique of the nuclear

industry and the medical establishment. 31 b&w photos.
(Jan.)
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terweight to the anatomists: it sold
policies ensuring that workers with few
assets would get a decent (ie. perma-
nent) burial.

The second half of the book deals
with outlying topics: popular lectures
and textbooks, gothic novels. muse-
ums. and children’s fiction. Sappol both
confirms the importance of anatomy in
19th-century popular education and
emphasizes how low the wall separat-
ing the dissecting room, the lyceum.
and the licentious could be. Lecturing
physicians not only displayed dia-
grams and wax models but, in at least
one case, demonstrated “the body elec-
tric” with a cadaver hooked up to a gal-
vanic battery. Private museum exhibi-
tions of models of bodies and their
variations were presented as educa-
tional but, then, when seen by purity
crusader Anthony Comstock, were re-
categorized as sensationalist displays of
prurience and monstrosity.

The dissectionist children's story was
a small genre—five books that physi-
cian, sexual reformer, and rubber goods
developer Edward Bliss Foote wrote in
the early 1870s about boy anatomist
Sammy Tubbs. They were remarkable,
however, because they included, accord-
ing to Sappol, the first explicit diagram
of sexual anatomy in a book for preado-
lescents. Even more transgressively.
Foote presented in Sammy an African
American who mastered science, dis-
sected his pet monkey, lectured on sexu-
ality to mixed audiences, and suc-
ceeded romantically with an upper class
white girl. Contradicting nearly everv
stereotype about American Victorian rac-
ism, Sammy Tubbs displayed the libera-
tory potential that anatomical knowl-
edge could have.

Sappol maps this jumble of activity
through the idea that anatomy was in-
tegral to the “creation of the bourgeois
self.” Class identity was certainly im-
portant in determining who stood at the
dissecting table and, even more. who lay
on it: and what Sappol calls “the ana-
tomical body"—an emphasis on mate-
riality and architecture as understood by
arational mind—formed part of the in-
tellectual tool kit of educated people. But

the explanatory power of the “bour-
geois sell” in cultural history is like as-
thenia” in 19th-century medicine: rea-
sonable and sometimes useful. but
neither precise nor deeply predictive. In
particular, it does not explain this sto-
ry’s end point: the sudden falloff of in-
terest in gross anatomy after the 1870s.
Introduction of bacteriological knowl-
edge and physiological training meth-
ods, the rise of surgery as a specialty, the
development of cold storage. and the
separation of training and research from
practice all played roles—but not the
bourgeois self. Difficulties articulating
the causes of historical change are mi-
nor, however, by comparison with the
real achievement of this book: laying out
the importance, scope, structure, and
sloughs of the anatomical metropolis in
which American medicine developed.

Philip J. Pauly, PhD
Rutgers University
New Brunswick, Nj

Radiation Epidemiologist

The Woman Who Knew Too Much: Alice
Stewart and the Secrets of Radiation, by
Gayle Green, 321 pp, with illus, paper $17.95,
ISBN 0-472-08783-5, Ann Arbor, Mich, Univer-
sity of Michigan Press, 1999.

ALICE STEWART, MD, MRCP, IS INDEED
aremarkable woman, and Gayle Green's
book is both a nicely documented biog-
raphy and a document of Dr Stewart’s po-
sition on the hazards of radiation, espe-
cially low-level exposure to radiation.
Whether or not you agree with Dr Stew-
art’s position and thesis, you have to ad-
mire her dogged persistence in overcom-
ing adversity and dismissal.

Born Alice Mary Naish in 1906 just af-
ter the Victorian era, when few women
ventured to work outside the home and
fewer still pursued careers in science or
medicine, she proceeded to have a life-
long career in cancer and radiation
epidemiology. She was a practicing phy-
sician, wife, mother, teacher, epidemi-
ologist, author, world traveler, consul-
tant. and defender of people whom she
felt were damaged by radiation but ig-
nored. Her parents, both physicians, as-
sured that she was educated on a par with
her brothers and sisters. Her early inter-
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ests were less in medicine. the familyv
business (five of eight siblings also be-
came physicians), than in science. How-
ever, she found that she was very good
at solving diagnostic problems and fas-
cinated by bedside teaching. In 1933, af-
ter completing her residency at the Royal
Free Hospital, she married Ludovick
Stewart and moved to Manchester. She
was pregnant and out of a job and felt
her career was over. After her daughter
was born in 1934, Ludovick accepted the
job of French master at Harrow just out-
side London. This move gave Stewart the
opportunity to work at the London
School of Hygiene and Tropical Medi-
cine. Other Harrow masters’ wives en-
vied her job; little did they know that she
was basically a laboratory assistant, col-
lecting blood samples, keeping records.
and feeding the monkeys.

Stewart’s career improved when she
accepted the position of registrar at the
Royal Free Hospital and then passed the
Royal College of Physicians examina-
tion, which would place her in the rare
position for a woman of consulting phy-
sician at a teaching hospital. In 1939,
she also became consultant at the Eliza-
beth Garrett Anderson Hospital and for
a time held two full-time consulting
jobs. With the onset of World War II,
she continued teaching. Ludovick be-
came involved in code-breaking, and
Stewart was asked to investigate her first
occupational health problem. jaun-
dice and aplastic anemia at a muni-
tions plant. The experiment that she de-
veloped, using herself and students.
demonstrated that trinitrotoluene was
damaging workers’' bone marrow. Stew-
art became a founding member of the
British Journal of Industrial Medicine.
which published the study in the in-
augural volume.

As men went off to war, wonicn were
increasingly entering medicine, and Dr
Stewart, while raising a family, was in
demand for clinical practice. teaching,
and industrial medicine. John Ryle. who
started the Institute of Social Medicine
at Oxford, selected Stewart as his first
assistant. In her self-deprecating way, she
felt that she had not been his first choice
but, rather, the only person who would

JAMA, Apnl 24, 2002—\'oi 257, No. 18 2149
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take the job. She did have practical ex-
perience with surveys from her indus-
trial studies during the war and was will-
ing to learn what she needed to for this
work. Ryle’s main interest was the Child
Health Survey, but Stewart was less en-
thused, so Ryle allowed her to con-
tinue industry-related studies. She used
vital statistics records and Civilian Medi-
cal Board records to study tuberculo-
sis, varicose veins, peptic ulcers, ec-
zema, acne, hernia, and scoliosis in
various industries.

When Ryle died in 1950, Stewart
took over an institute that was an aca-
demic orphan, desired by neither the
preclinical nor the clinical faculties of
the university. She persisted in defend-
ing the programs, and, because disso-
lution would have embarrassed one of
the university's major benefactors, the
institute was allowed to continue as the
Social Medicine Unit, with Stewart as
head but with no staff and limited space.
The unit became one of the first pro-
grams to depend on funds raised from
outside sources. Stewart’s first task was
to organize its records, which she had
to store in the library because there was
no space for them at the unit.

Of the major health threats that
might be amenable to epidemiological
study with available data, only leuke-
mia, which was increasing in 1951, was
notalready being studied. Stewart's god-
child had recently died of leukemia,
which gave impetus to her interest. Af-
ter reviewing the data, Stewart and col-
leagues learned that children had lym-
phatic leukemia more frequently in
counties with better medical care and
lower childhood death rates. They pro-
posed a project to interview the moth-
ers of the children who had died, es-
pecially because Stewart was concerned
about prenatal events. The Medical Re-
search Council, the major source of re-
search funding, rejected the proposal,
but the researchers did receive a small
grant (£1000) from the Lady Tata Me-
morial Fund to get started. Stewart
sought the help of local public health
departments in collecting data, ulti-
mately visiting all 203 to gain their
assistance.

2150 JAMA, Apnl 24, 2002—Vol 287, No. 16

The Oxford Survey of Childhood
Cancer project included 500 leukemia
deaths, 500 deaths from other cancers,
and 1000 living children as controls. The
first results were that children dying of
leukemia and cancer had been x-rayed
more often than living children. This
finding, first published in 1956, was both
applauded and condemned. The criti-
cisms and attempts to refute or con-
firm it and Stewart’s defense and exten-
sion of her ideas about the hazards of
radiation have consumed her profes-
sional career. She has constantly de-
fended her work, helped others, and
battled the nuclear establishment
throughout the world, garnering sup-
porters and critics alike. Before the Ox-
ford Survey of Childhood Cancer was
over, the mothers of more than 22000
pairs of children were interviewed. The
survey remains a model of the retro-
spective epidemiological study.

The biographer quotes frequently
from interviews with her subject and
others and from Stewart’s notes and pub-
lished work. She has done an excellent
job of summing up the long and con-
troversial life of Alice Stewart. I recom-
mend this book to anyone interested in
the low-level radiation controversy, the
history of epidemiology, and the lives of
remarkable women. The book should
appeal to students, historians, and the
general reader as an excellent biogra-
phy of an outstanding women of medi-
cine and epidemiology.

Glyn G. Caldwell, MD
School of Public Health
University of Kentucky
Lexington

Journalism

Medical Journalism: Exposing Fact, Fic-
tion, Fraud, by Ragnar Levi, 151 pp, paper,
$34.95, ISBN 0-8138-0303-9, Ames, lowa State
University Press, 2001.

NO SELF-RESPECTING MEDICAL RE-
porter sets out to purposely distort the
facts of a story. But the path to craft-
ing an accurate and engaging article can
be strewn with landmines that foil a
writer’s best intentions. In Medical Jour-
nalism: Exposing Fact, Fiction, Fraud, au-
thor Ragnar Levi, MD, provides a road-

map to help journalists avoid these
difficulties and navigate a safe passage
to the truth of a story.

Dr Levi draws lessons not only from
his background in medicine and jour-
nalism but from numerous interviews
with experienced medical journalists.
Bringing a critical eye to bear on a story
is the cardinal rule he sets down. The
overall message is that, rather than ac-
cept information at face value, journal-
ists must scrutinize data and ask rel-
evant questions. To do this, reporters
need a basic understanding of research
methodology and of common errors in
clinical research. The author stresses that
it does not take a scholar to question the
experts; however, it does take guts, com-
mon sense, and “an interest in the im-
plications of scientific findings for peo-
ple’s health problems.”

But what exactly does the term “criti-
cal journalism” mean? According to Dr
Levi the critical journalist can separate
fact from fiction in a story by asking
whether the claims seem credible, veri-
fying that the claims are supported by
scientific evidence, and determining
whether the evidence is strong or weak.
Deciding on the best way to tell the story
is also integral to its quality and accu-
racy. As Deborah Blum, one of many
medical and science writers inter-
viewed for the book, points out, giving
astory the right emphasis, putting it into
perspective without understating the
risks or exaggerating the hopes is part
of good medical reporting,

Medical Journalism provides a useful
overview of general questions to con-
sider when evaluating a research report.
For example, a reporter can begin by ask-
ing how the hypothesis for a study was
framed and what methods were used to
test the hypothesis. To help distinguish
between strong and weak evidence. Dr
Levi describes the different types of clini-
cal studies—from randomized con-
trolled trials to case reports. While the
studies are well described, I do think the
author might have included examples of
each study to further clarify them for
inexperienced journalists.

Detailing all the pitfalls a medical re-
porter may face would be virtually im-
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BGreene, Gayle. The Woman Who Knew Too Much:

Alice Stewart and the Secrets of Radiation. Jan. 2000.
344p. index. illus. Univ. of Michigan, $35 (0-472-11107-8).
DDC: 610. XX

British epidemiologist Stewart has been issuing warnings
about the serious health threats associated with low doses
of radiation for 40 years. Her investigation began in 1956,
when she traced childhood cancers to prenatal Xrays.
That discovery led to her even more controversial findings
regarding nuclear workers and the inaccuracies of the so-
called A-bomb data used to calculate safe radiation
dosages. Greene calls her riveting portrait a "collaborative
memoir," and, indeed, Stewart’s voice is heard almost as
frequently as her biographer’s as she recounts her un-
usual life with verve and humor. Greene enthusiastically
chronicles Stewart’s fascinating family history (her
mother was one of England’s first women doctors) and
demanding private life, and perspicaciously examines the
"visions and doggedness" that characterized Stewart’s
pioneering and invaluable work. Now in her nineties,
Stewart combated sexism throughout her career and con-
ducted her labor-intensive research without the support
of a university or a research facility. Stewart’s story is one
of perseverance, ingenuity, compassion, inde endence,
andp integrity, a noble tale in the checkered istory of
science. —Donna Seaman
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Greene, Gayle. The woman who knew too much: Alice Stewart and the secrets of radiation. Michigan, 1999. 321p
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Claiming radiation to be "unsafe at any dose," Alice Stewart, MD epidemiologist, found exposure
to low-level radiation far more serious than most scientists do. She took on the establishment by
challenging its long-held belief in the "linear hypothesis." The latter, as its title implies, is an
unproven but scientifically accepted theory stating that radiation damage to tissue is directly
proportional to the magnitude of the dose received. Universally accepted for extremely high
exposures, such as experienced at Hiroshima and Nagasaki, the hypothesis forecasts linearly
decreasing damage as radiation doses become less. "Perhaps [she is] the Energy Department's
most influential and feared critic," asserted the New York Times in May, 1990. This noncritical
memoir by Greene (Scripps College) describes Stewart's lifelong dedication to proving her own
hypothesis, one enthusiastically endorsed by those strongly opposed to further development of
nuclear energy. Her views also run counter to decades of investigations performed by the
National Academy of Sciences and federal regulatory agencies, and to conclusions from research
performed under the auspices of the United Nations, World Health Organization, and other such
organizations. All levels.

-- ]. G. Morse, Colorado School of Mines
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G0 Ask Alice

BY ANNA MAYOD

The Woman Who Knew Too
Much: Alice Stewart and the
Secrets of Radiation

by Gayle Greene

University of Michigan Press

360 pages, $§17.95.

nce, when the world and |
were a great deal younger,
it was my journalistic pre-
rogative to be seated next
to the Britsh physician
Alice Stewart at an ant-
nuke fundraising breakfasc where ‘;hc
was the honored gucst. Awestruck,
hazarded a qucsnon “Dr. \tewart whﬂt

M.hil'll']hk acco:nphshnm:t:" to \Vhan
she replied, becween bires of toast, “I
mvented epidemiology”™ [ didn't dare
ask her what that mezz:, bur Gayle
Greene. bless her, did. Wrat might be
called “basic epidemiology ™ was invent-
ed by Dr. John Snow, who traced an
outbreak of cholera to & cantaminated
well. What Stewart mean: was that she
had refined. enlarged—ons could sav
sanstormed—the science Along the
way she revolutionized miedical prac-
tice. And i the werds of The New York
Times she also became the nuclear
ostablishunients “most infuensial and
feared scientific critic”

Most books that treat ot zcomic catas-
tophe are a hard sell, the resson being,

of course, that scarcely ;.:\'bod\' can
bear to read them. Bur TE: [Toman Who
Kuew Too Much is someshing of an
excepuion: a lot of it is grim beyond
beliet, bur 2 lot of it isn't. Once word
\5 s arouind about the un-grim part, it
st onc out-
it the anti-

wuld have a new audiencs,

side Dr. Stewarts disciples
nuclear movement. That new audience
will be made up of (of all things)
English majors! Also, English teachers,

Aifce Stewart

24 THE TEXAS OBSERVER « 8/3/01

English lit profs, fans of Merchant

Ivory/E.M. Forster movies, reciters of

Ezra Pound, WH. Auden and “the
Oracle™ {critic William Empson’s irrev-
erent nickname for T.S. Eliot). and on
and on—the whole band of nosulgic
Anglophiles who still pine for that
golden phase berween the two wars
when Empson, at the hub of it all, was
making and breaking repurations and
writing his own difficult poerry.

But, vou ask. whars all this steff about
Empson doing in a review ol a book on
the life of Alice Stewart? Whar was he
to Stewart or she to Empson? Greene
deliciously reveals—to the amazement
of many of Stewarts admirers in the
anti-nuclear movement—rthat all the
while their heroine was carrying out
her world-shaking studies, all that long
while when she was establishing that
even verv Jow levels of radiation kil
that there is no threshold for radiaton
effects. she was simultaneously carrving
with the dash-

on a sizzhng love affair
ng. iconoclastic, and married poet/crit-
ic. The owo had mer as undergraduares
at Cambridge where Stewart. ar once
ostracized and bored by the male med-
ical stidenis, chose to run exclusively
with the lrerati. But Empsen soon
scooted off to adventures in the Far East
accompasied by his recent bride—not
Stewart. who later druied desulrorily

meo a less than happy marriage w© a

master at an elite private school. Many
years later. when Empson came home,
he ran into her at a party, and asked her
to dance. After that, she told Greene,

“we went right on dancing, as it were”

“The years berween the wars,” he
once wrote, “were like a circus with a
thrill in every turn. But the post-war
scene turned flac and dull” Perhaps, he
added. striking a note of uncharacteris-
tic pessimism, “the atomic bombs have
rabbitted our heads”When he died of a
cancer—which, like all post-World War
II malignancies may well have been
caused by atomic radiation-Stewart’s
closest companions became fellow
researcher George Kneale and the sci-
enusts. activists and writers of the anti-
nuclear movement, who now include
Gayle Greene.

Now for the grim part of the story. In
1956 Stewart produced the first of her
two celebrated studies, the Oxford
Childhood Cancer Survey, which
demonstrated that a single diagnostic x-
rav received in wrero doubles 2 childs
risk of early cancer. Greene communi-

tes the drama of how Stewart arrived

J. 1t finding by first visiting every one
cf Englands 203 county health offices

and then tracking down the mothers of

o
children who had died of cancer (an
accomplshment that is all the more
remiarkable since Stewart was working
before the ame of computerized data-
bases:. She persuaded the women to fill
our a uniquely exhaustive questionnaire
concerning their childreny lifestvles
gomng back to birth as well to evenss
that had occurred during the fetal stage
beginning with conception. As Greene

miakes clear, a conventional epidemiolo-
gist would have stopped the mvestiga-




n

tion at birth. The x-ray-cancer correla-
tion leapt out at Stewart and Kneale, the
brilliant, eccentric statistician who has
been her lifelong research collaborator.
This accumulating of great masses of
data and letting it speak to her, this “let-
ting in the noise” as Steware calls ir, js
part of what she meant when she told
me that she had invented cpidemiology.

Their findings were inidally received
with enthusiasm and predictions of a
Nobel Prize. Then the radiological
community, which consists of radiolo-
gists, X-ray-happy M.IDs . makers of x-
ray equipment et al., who panicked at
the potential loss of income, weighed in
against her. Finally, after stormy. dramat-
ic  Congressional hearings,  the
American, followed by the British,
medical profession reluctandy capitulat-
ed and recommended against the x-ray-
ing of pregnant women. As Stewart
explains to Greene, when she started
out. she had no idea that her Oxford
Survevy would eventually range far
bevond the medical X-rav issue, even
challenging the sacred cow: of nuclear
war and nuclear wark handmaiden,
nuclear power. (Nuclear power reactors
produce plutonium, which. after suit-
able reprocessing. is transmuized into the
raw material of atomic tombs.) She
began ro ger the pictre in (974 after
she received a call for assisance from
Dr. Thomas Mancuso at the University
of Pitssburgh Medical School, one of
the world’s mose respected eccuparional
health researchers. It scemed thac the
US. Atomic Energy Comuiission had
commissioned him to sce whether
workplace exposure had had ay delete-
rious effect on the health of warkers at
the gargantuan Hanford complex in
Washingron State. which produced plu-
tontum for nuclear weaponns.

The sponsors of the research assumed
that Mancuso would conrirm the
resulss of the Acomic Bomb Casualey
Commission. which was crexed to
study the health offects of the acomic
bombs dropped over Hiroshima and
Nagasaki. (In 1974 the ABCC was
renamed  the  Radiation  Effects
Research Foundation in order o disso-

ciate it from the atomic bomb.} The
Commission. or Foundation, is set on
Hiyama Hill, looking out over the
Hiroshima River delea. As the Japanese
bomb survivors who were summoned
to Hiyama Hill found out, it is not so
much a hospital as a research insticution
with the survivors as its subjects. Instead
of doctors the ABCC/RERF staff con-
sists largely of persons who have no
clinical knowledge of the human body
and its workings—"number crunch-
ers,” says Stewart disdainfully. Persons
whose knowledge comes from text-
books. This sinister group decreed that
Hiroshima caused no health effects
beyond those of the high-level bomb
explosion radiation: their findings
formed the basis for international radi-
ation standards.

“For years and vears our prenaty’
study had been the only evidence that
there was anything dangerous with low-
dose radiation,” Steware explained. “Ar
Hanford we were looking at people
being exposed day in and dav out over
a period of time to doses only a fraction
higher than background radiation, and
We were finding a cancer effect... This
meant chere was a serious heaith hazard
not only to workers in the aromic ener-
gv indusery, but to the geinteral public as
well. L We were challenging the official
story that says. it the dose rate 1 reduced
and given over time, vou'll zet fess can-
cer—-and if vou lower ir enough. vou'll
get no effect... Now we were aving.
lower doses received over tine might
acnnally produce more cancer per unit of
exposure than a single farge dose” (The
general public would have even higher
rates of cancer than the Hanford work-
ers since it contained old folks and chil-
dren. known to be more stsceptible to
radiation insults than bealthy primetime
workers.) For his eftorts, Mancuso lost
his tunding and was not allowed to pub-
lish his findings: Stewart and Rneale
went back to England and continued to
work on the project independendy. o
takes Greene more than a chapter to
describe the ordeal by bureaucratic fire
through which Stewart, Kneale and
Mancuso had 0 pass in order o regain

access to health records of the workers;
it took them a decade. “Everyone in
Anierica who took our side in the years
subsequent to the Mancuso incident
lost their funding.” she told Greene.
“They don't burn you at the stake any-
more, but they do the equivalent, in
terms of cutting you off from your
means to work.”

reene first Jaid eves on her sub-
Ject-to-be a decade or so ago
during an interview that liter-
ary-scholar-turned health
writer Greene was doing for a book
ambitiously  enditled  Cancer,  co-
authored with Dr.Vicki Ratner. At first
acquaintance Greene saw the great sci-
entist as a sweet, somewhat doddering
grandmother type until she shot Greene
a couple of those piercing “I-do-not-
suffer-fools-gladly™ looks of hers and
displaved flashes of her barbed wir,
Greene was hooked. An overextended
Scripps College professor of women's
studies and literature with a big book in
progress. she nevertheless knew she had
to do the bio It is likely chac she con-
sidered that while Steware imght live to
100, she might not. Ac this writing
Stewart is 95; that is to sav there was an
argent need for a record of her acrual
iwing words. For who buz Alice Stewar
could speak for Alice Stewarc
Like Empson. Greeire 15 4 literary
scholar. but she had more courage than
he and took on the challenge of making
Srewart’s veork accessible. Greene'’s book
takes s plice along with Robert I
Lirton's Dearli i Hiroshisisa, Harvey
Wassernans Killing Oncy Oum and
Carol Galagher's magnificent Gronid
Zeroo as 2 book thar wndlinchingly
deseribes the conteporary human sic-
uation (where 1c% at, in all its horror, so
to speak). May it be made inzo a film as
soon as possible=Tim Robbins could do
it=and by some miracle may it reach the
hearts and minds of those who call the
shots in the global nuclear econoiny.
A ITHMT'I)o_x vas o Villa we v&?ﬁ;ﬁﬂ
and columnist for over 20 years. She s
written on nuclear fssues since 1979,
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Essay Review

SUE RABBITT ROFF

NUCLEAR REVISIONISM

Eileen Welsome, The Plutonium Files (New York: Random House, 2000),
580 pp. ISBN 0385 31954 1.

Gayle Greene, The Woman Who Knew Too Much: Alice Stewart and
the Secrets of Radiation (Ann Arbor: University of Michigan Press, 1999),
321 pp. ISBN 0472 11107 8.

In October 1995, after eighteen months of deliberation, President
Clinton’s Advisory Committee on Human Radiation Experiments issued
its final report.! Its findings were based on information received from
research institutions, universities and hospitals across the United States.
The Advisory Committee was composed of fourteen members — a citizen
representative and thirteen experts in bioethics, radiation oncology and
biology, epidemiology and statistics, public health, the history of science
and medicine, nuclear medicine, and law. It reported to the President
through a cabinet-level, Human Radiation Interagency Working Group,
which included the Secretaries of Defense, Energy, Health and Human
services, and Veterans’ Affairs, together with the Attorney General, a
representative of the National Aeronautics and Space Administration, the
Director of the Central Intelligence Agency, and the Director of the Office
of Management and Budget.

The Advisory Committee was set up in response (o a series of articles
in the Albuquerque Tribune in November 1993, concerning individuals
who had been injected with plutonium without their knowledge as part
of research in health physics during the Cold War. The reporter — who won
a Pulitzer Prize for these articles — was Eileen Welsome, author of The
Plutonium Files. Welsome is thus in the unprecedented position of having
initiated a major review of human radiation experiments, which resulted in

1" Advisory Committee on Human Radiation Experiments (Washington, DC: US Super-
intendent of Documents, October, 19953).

Minerva 39: 259-264, 2001.
© 2001 Kluwer Academic Publishers. Printed in the Netherlands.
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an official report of nearly a thousand pages. This is the ground she revisits
in The Plutonium Files (itself nearly 600 pages long).

In the first 200 pages of its report, the Advisory Committee reviewed
the prevailing standards for human experimentation between the 1940s
and the 1970s, the period during which most of these activities took
place. The next 400 pages documented cases of radiation experiments
from archival documents retrieved by the Committee’s diligent staff. These
range from individual instances reported by Welsome to the Atomic
Energy Commission’s programme of radioisotope distribution, to incidents
of non-therapeutic research on children, total body irradiation, research on
prisoners in American jails, and data on nearly a quarter of a million men
who participated in US nuclear weapons tests. There is also material on
intentional releases of radioactive emissions at nuclear weapons plants and
other installations, which have put ‘downwind’ populations at risk. The
report concludes with the findings and recommendations of the Advisory
Committee.

Welsome retraces these steps in The Plutonium Files, putting, as the
Advisory Committee’s report had said of her original articles, a human face
on what had previously been anonymous data in official reports and tech-
nical journals. She places each experiment within the emerging science of
radiation health physics, as it developed under the national security agenda
of the Cold War. The book makes more accessible and more readable the
voluminous information that was unearthed by the Advisory Committee’s
85-member staff.

But how secret this information was, remains an interesting question.
Much was documented by researchers, and, as I have documented else-
where, published in peer-reviewed medical and health physics journals
of the post-war period.2 And many experiments were passed by ethics
committees in the institutions in which they were conducted. Some insti-
tutions made gestures towards obtaining informed consent — albeit, as
in the case of prisoner studies in Oregon and Washington State, with
forms that fudged the central hazards, and were easily misunderstood by
poorly educated inmates - attracted by cash payments and promises of
vasectomies, without realizing the long-term hazards to their health (and
reproductive capabilities).

Welsome is equally interesting on the recommendations of the
Committee — which, she says, ‘bore a remarkable resemblance to the
experimenters they were investigating: They came from the same socio-
economic class, attended the same colleges, and worked at the same

2 Sue Rabbitt Roff, *Human Radiation Experiments: What Price Informed Consent?’
Medicine, Conflict and Survival, 16 (3) (2000), 291-301.
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universities that sponsored the experiments’ (p. 449). The chairperson,
Ruth Faden, was a bioethicist from the Johns Hopkins School of Hygiene
and Public Health, where some of the experiments had been conducted.
Welsome believes there was pressure on the Committee to produce a
consensus. In order to forge a consensus, ‘[e]ventually the group came
up with an ingenious compromise that side-stepped the issue of whether
individuals should be held culpable and ensured that a unanimous report
would be delivered to the president. The committee declared that separate
judgements could be made about the wrongness of an action and the blame-
worthiness of the person who committed the act. Simply put, it separated
the experiments from the experimenters’ (p. 460).

Welsome also says that the Committee was weakened by the outcome
of the November 1994 elections, which left the Republicans with a
majority in both houses of Congress for the first time in forty years. To
improve their chances of adoption, the Committee toned down their recom-
mendations. The prospect of medical monitoring of the survivors of the
experiments, and compensation for all but a handful, was ruled out by
a risk analysis that Welsome says was ‘more restrictive than what other
public health agencies use’ (p. 465). President Clinton offered an apology,
but this was lost in the media flurry surrounding the O. J. Simpson murder
trial. The survivors were left to pursue their cases in the courts without a
strong mandate from the President’s Committee.

The legacy of the Advisory Committee on Human Radiation Experi-
ments lies less in its compromise recommendations than in the estimated
six million documents that were discovered by its staff. The advent of the
Internet has meant that these documents are now accessible to the public,
to historians who are revisiting the era of Cold War experimentation, and
to ethicists, who are reconsidering the work of the Committee and its
recommendations.

Today, we are also looking again at data from the last fifty years
of radiation research, with reference to the risks from exposure to low
doses — rather than to high levels such as at Hiroshima and Nagasaki. For
many years it was thought — indeed, hoped — that there was a threshold
below which radiation doses were not injurious to humans. Now it is
generally accepted that even the most minute exposure can (although not
necessarily) cause injury, and that the consequences may not be apparent
for decades. However, detecting this effect by epidemiological studies in
specific populations has been confounded by a number of factors.

In 1977, three researchers — Thomas Mancuso from the University of
Pittsburgh, and Alice Stewart and George Kneale of Oxford University —
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published a study of radiation exposures of Hanford nuclear workers in
Washington State who had died of cancer and other causes in the thirty
years after 1943.3 Because of the clear ‘healthy worker effect’ at the plant
— where deaths from all causes in the thirty-year period were 25 per cent
less than expected from national rates, and cancer deaths were only 89
per cent of national rates — the researchers decided not to use a propor-
tionate mortality method. Instead of comparing mortality rates at Hanford
against national rates, they studied differences between groups of workers
within the Hanford workforce — those who had been exposed to radiation,
according to the monitoring system, and those who had not. They were
able to calculate the Comparative Mortality Ratios among different groups
of Hanford workers. Three cancers showed a dose-response relationship —
in terms of lung, pancreas and multiple myeloma. Not only that, but they
estimated the risk to workers at Hanford of a radiogenic cancer to be 10
to 20 times that estimated by the studies carried out since 1950 on the
survivors of Hiroshima and Nagasaki.

In subsequent refinements, Kneale, Mancuso and Stewart suggested
that the ‘really dangerous jobs at Hanford were the prerogative of two
groups of workers who had a reduced risk of dying from natural causes.
Thus the principals had professional or technical qualifications that placed
them in a high income bracket, and their assistants were skilled craftsmen
who earned more than most manual workers’* They argued that the
Hanford sample should be studied to establish the risk for workers in the
nuclear industries - in both weapons production and energy generation.
But their findings provoked a furore among the national and interna-
tional agencies responsible for regulating exposures of workforces and
communities. Many studies questioned their statistical methods. However,
they could not deny the evidence of cancers of the bone and pancreas.
Although one study did acknowledge a positive correlation between cancer
risk and radiation dose after 75 years of age, its significance was dismissed
on the grounds that,

although it is possible that the observed increase with age results from a cause-and-effect
association, it seems more likely that this effect has resulted from bias in the data such as
bias in the ascertainment of deaths, bias in the assignment of cause of death, bias related

3 Thomas F. Mancuso, Alice Stewart and George Kneale, ‘Radiation Exposures of
Hanford Workers Dying from Cancer and Other Causes’, Health Physics, 33 (1977),
369-385.

4 G. W. Kneale, T. F. Mancuso and Alice M. Stewart, ‘Job related mortality risks
of Hanford workers and their relation to cancer effects of measured doses of external
radiation’, British Journal of Industrial Medicine, 41 (1984), 9-14,
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to smoking and other potentially confounding factors for which data were not available, or
bias related to dosimctry.5

In response, Stewart and Kneale argued that ‘[tJhis lame conclusion was
clearly the result of A-bomb data repeatedly leaving an impression of a
greater cancer risk for persons who were under 50 years of age when
exposed than for later exposures’,® because of the loss of data in the crucial
five years following the bombings.

Stewart, Mancuso and Kneale challenged both the multi-million dollar
studies conducted in Japan under the auspices of the US National Academy
of Sciences by the Atomic Bomb Casualty Commission (ABCC) and
its successor, the Radiation Effects Research Foundation; and also the
billion dollar, burgeoning nuclear power industry, which was claiming to
produce cheaper power safely. Stewart pointed out that studies on Japanese
survivors had not begun until 1950, a full five years after the two cities were
bombed. She argued that this sample reflected the ‘survival of the fittest’.
From her pioneering work with the Oxford Survey of Childhood Cancers,
where she had established links between x-rays of pregnant mothers and
childhood cancers among their offspring, Stewart argued that the pre-
cancer state is associated with lowered immunological competence, to
such an extent that children are in grave danger of dying from secondary
infections and accidents before the true state of affairs can be recognized.
These two factors contributed to an underestimation of risk by the ABCC
— whose studies went on to form the basis of contemporary radiation
protection standards.

As Alice Stewart remarked in her Ramazzini Lecture on Delayed
Effects of Ionising Radiation in 1991, her work made her about as popular
as the founder of occupational health medicine, Bernard Ramazzini, three
hundred years before, when he told the princes of Italy that their artisans
were suffering from metallic poisoning. Gayle Greene’s biography, The
Woman Who Knew Too Much: Alice Stewart and the Secrets of Radi-
ation, traces the personal and intellectual life of a woman scientist who
is still ‘research active’ in her mid-nineties. Her longevity is matched by
her intellectual acuteness, and she is still publishing trenchant analyses
of radio-epidemiological issues arising from the use of atomic bombs on
Japan.

5 E.S. Gilbertetal., ‘Updated analyses of combined mortality data for workers at the
Hanford site, Oak Ridge National Laboratory and Rocky Flats Weapons Plant’, Radiation
Research, 136 (1993), 408—421.

6 Alice Stewart and George Kneale, ‘Occupational Exposures to Ionizing Radiations:
Relations between Exposure, Age and Cancer Risk’ (unpublished typescript, November
1994).
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Gayle Greene, Professor of Women’s Studies and Literature at Scripps
College, asks why Alice Stewart was marginalized throughout her profes-
sional life as an epidemiologist in the UK. Stewart was keenly disappointed
not to be appointed head of the Department of Social Medicine at Oxford
following the death of her mentor, but this left her free to do research. After
her divorce, she was a single parent, but she had a long-standing relation-
ship with the literary critic, Sir William Empson. Clearly a woman of many
parts — as befitted her Scottish schooling ~ she is resourceful and resilient.
Greene’s biography combines a feminist life story and a non-technical
account of her analytical contributions. Like Stewart’s own scientific
papers, it bears close re-reading, especially given the accumulating data
in support of her hypotheses.

These two books consider the history of radiation and nuclear energy
from two complementary perspectives. They are important in helping us
understand this still unfolding story, and to engage more constructively
with the official histories. Relative ease of access to so many primary
sources through the Internet will permit a new generation of historians
to revisit the many issues. Epidemiologists have more longitudinal data
against which to check earlier assumptions about the effects of exposure
to ionising radiation. Radiobiologists have new techniques for making
determinations about individual exposures, dating back decades. Always
an exciting field of research, this wealth of new primary material is already
helping us re-examine foundation assumptions, even as we enter the era of
nuclear decommissioning.

ABOUT THE AUTHOR

Sue Rabbitt Roff is Cookson Senior Research Fellow at the Dundee
University Medical School, Scotland. For the past decade she has studied
the health effects experienced by service personnel participating in the UK
nuclear weapons tests of the 1950s and 1960s.

Centre for Medical Education
University of Dundee

DD2 1IR UK

E-mail: s.l.roff@dundee.ac.uk



spring books

discover the history of the word from its first”

tentativeappearancein 1834: anarticlein the
Quarterly Reviewlaments the fragmentation
of science, as reflected in “the want of any
name by which we can designate students of
the knowledge of the natural world collec-
tively...some ingenious gentleman proposes
that, by analogy with artist, they might form
scientist ... but this was not generally palat-
able” In 1840 William Whewell (said to be
the last man to know everything) re-invent-
ed the word and in time it stuck. But
look down the column of adjoining entries
on your screen and you can find what we
were spared: “Sciencer, Obs. A professor of a
particular science”. And then there is the
magnificent, and much-needed, conceit,
“Scientaster [... after poetaster] A petty or
inferior scientist”, coined by the physiologist
Michael Foster in 1899; a quotation follows
from Foster’sbiography of Claude Bernard.

The physical sciences seem to me to do
better on the whole than biology, perhaps
because the corpus of knowledge is less dif-
fuse. Here, under flavour, are the six flavours
of quarks; string theory and superstyings get
crisp definitions; Higgs appears, attached to
boson, field, mechanism and particle; and,
going back a little in time, Debye surfaces
under Debye effect, Debye-Hiickel theory,
Debye-Scherrer method, Debye temperaturi
and Debye unit. Here, too, is buckminster-
fullerene, complete with a quotation frgm
Harry Kroto in Nature. The besetting fat}tity,
still found in many dictionaries, of recopding
stoichiometric rather than structuralchemi-
cal formulae has been largely but not ¢ntirely
expunged, so the peptide melittin ffom bee
venom comes out as C, H,,;N,,0, (who
counted?). Sulfur — in the American and
nowinlcrnatianallysanctioneds})elling—is
not in evidence. Prefixes for lafge units do
better than those for small: Wf.‘ﬁld giga-and
tera-,but not atto-and zepto-

As to biochemistry, all the most familiar
proteins seem to be present and quite a num-
ber of others, although,some definitions
(actin for instance) are iny sore need of revi-
sion./We have !_rm:sferrlrr, ferritin, laminin,
reverse transcriptase, Epeclrin and ankyrin
even, butno i’megrm,[j ronectin, clathrin, cal-
pain or G-protein. Qncogene and homeobox
are in, but apgptrosisis missing and so are T-
cells or T-lymphocytes, genomics and indeed
PCR. In the revised M—-MAH sliver, I looked
for and found mgfgainin, first isolated
from the skin of the “clawed toad”
— but Xenopusf1am assured, is not
a toad, but rgther a clawed-toed
frog. Missing js MHC (major histo-
compatibility ‘complex), ubiqui- *
tous enough, arguably, to qualify
for inclusion. Of course, the
OED does not purport to be a
textbook or encyclopaedia of
sciénce and somewhere must draw
anarbitrary linebetween the barely usefuland

926

the totally recondite, but among the lacunae
are expressions that a journalist, for instance,
might well want to track down.

The dictionary is diverting pn misuses
that have become irretrievably gmbedded in
common speech. Parameter (first spotted in
a mathematical tract in Latin by one C.
Mydorge in 1631) receives' separate defini-
tions in conic sectiong, crystallography,
mathematics, electricity and statistics, but
also “In extendcd?t? : any distinguishing

or defining charagleristic or feature ../,
witha quotation, fittingly enough, from New
Sociology (“We wzuld then say that a social
theory has a h fnan-nature parameter” —
ah, so!). A qz?amum Jump is not only a
transition bgtween stationary states of a
quantized gystem, but more especially
“transf.,a ddden large increase or advance”,
also now/known to politicians and estate
agentsaya quantum leap.

Thejonline format of the OED is friendly
and résponsive. A click of the mouse will
brin‘g up or hide pronunciation, etymology,
qugtations (2.5 million of them and, to my
m'?ld. the greatest treasure of all) and a date

art showing the development and decline
f usages. You may retrieve quotations from
any one author, and relate them to particular
words; you may bookmark entries and you
may search for your favourite cliché (“sick as
a.."”). If youare unsure of a spelling you can
enter a question mark in the middle of your
word or use an asterisk (wild card) todenote
an undefined number of letters. This will
allow you, if you are so inclined, to play
word-games. So, for illustration,areaderina
newspaper recently asked whetherany words
existed in which asingle consonantappeared
three times in tandem. Well, a brief search of
the OED for words of the type, ‘sss’ at once
yielded bossshipand one typo.

‘Today’s science, with its headlong pace of
progress and its ever-shifting frontiers, prob-
ably makes impossible demands of the OED'’s
editors, and it will be interesting to see how
they grapple with it between nowand 2010.

Meanwhile, we should celebrate a great
and nobleassertion ofintellectual virtuesand
an inexhaustible source of pieasure, to those
atleastwho canaffordto or otherwisegetatit.
H. L. Mencken, journalist, lexicographer and
sage, thought that the completion of the first
edition of the OEDin 1928 should be marked
in Oxford by public revelry — “military exer-

cises, boxing matches between the dons,
==y orations in Latin, Greek, English and
| the Oxford dialect, yelling matches
between the different colleges, and a
w4 series of mediaeval drinking bouts” I
fancy I can see the benign shade of Sir
James Murray, surrounded by his
J team of indexers, celebrating out in
cyberspace withasmall drysherry. m
Walter Gratzer is at the Randall
Institute, King’s College London, 26-29
Drury Lane, London WC2 5RL, UK.

%% ©2000 Macmiilan Magazines Lid

TP OPSOFRONONCONINGOORBRRED S

\When silence is not
a true option

{ . The Woman Who Knew Too Much:

{iAlice -Stewart and the Secrets of

{ Radiation ., ;- 3 @
by Gayle Greene '
University of Michigan Press: 2000. 336 pp.
$35, £19.95

Sunetra Gupta

“Practising medicine without asking these
larger questions is likeselling groceries across
the counter,” said Alice Stewart when asked
why, at the peak of a career in clinical medi-
cine, she had decided to abandon it in favour
of practising epidemiology.

In 1945, the importance of identifying the
risk factors of infectious diseases was becom-
ing obvious, and efforts had already been
made to define and understand the ecologi-
cal processes underlying the spread of infec-
tion. The Institute for Social Medicine had
been established at the University of Oxford
in 1943, reflecting the recognition that it
might also be worthwhile to investigate the
causes of non-infectious diseases such as
cancer. These diseases might have “discover-
able origins in social, domestic, or industrial
maladjustment”, according to the institute’s
founder, John Ryle. Ryle died in 1950, and
the institute was diminished to the Social
Medicine Unit and its building taken away.
Stewart, who had been Ryle's assistant, was
given a readership and made its head with a
budget so small that there was “barely
enoughtolightagasfire”

It would have been perfectly possible for
Stewart at this time to keep up some sem-
blance of research and devote the rest of her
time to her country garden, not to mention
the lively intellectual circuit in which she had
a singular place as the lover of the distin-
guished literary critic, poet and mathemati-
cian William Empson. However, according
to her biographer, “epidemiological investi-
gation engaged her like a piece of detective
work’,and in 1950 Stewart set about organiz-
ingaretrospective case control study to iden-
tify risk factors for childhood cancer on a
grant of £1,000 from the Lady Tata Memorial
Fund for Leukaemia Research.

“I spent those £1,000 on railway fares
traveling the length and breadth of England,
going to each public health official, saying ,
‘here are the questionnaires, will you help?}’
said Stewart. From this incredible effort
came the startling revelation that a single
obstetric exposure to X-rays significantly
increases the risk of an early cancer death.
The Oxford Survey of Childhood Cancer, as
it came to be known, continued for 30 years,
beyond Stewart's retirement in 1974.

She relocated to the University of Bir-
mingham, and found “an empty corridor

NATURE|VOL 404|27 APRIL 2000| www.nature.com



connecting two temporary buildings” to
house the 23,000 manila envelopes contain-
ing the questionnaires. The findings of the
Oxford Survey met with some opposition ata
time when X-rays were routinely used for
such things as measuring feet in shoe shops.
However, they were eventually upheld by
large-scale, long-term studies, leading finally
to official recommendations against taking
X-raysofafetus.

But who was Alice Stewart, and how did
she come to be in Oxford in the first place,
choosing between clinical medicine and epi-
demiology? Gayle Greene provides uswithan
extended account of the events leading to this
juncturein her life. Shestarts with the story of
Stewart's mother, who in 1897 came to Lon-
don from Scarborough in Yorkshire to study
medicine, married a pioneering paediatri-
cian and moved to Harrogate with the inten-
tion of practising medicine together with her
husband. Thereisatouchingaccount of them
putting their professional name-plates up
together, and incurring the wrath of a senior
member of their Harrogate practice who did
notwish his practice to be tainted by the pres- /
ence of a female physician. Stewart’s parents
later bought their own practice in Sheffield,
had eight children, and became deeply
involved in welfare and the general reform of
medical practice.

Eventually, the couple’s career paths
diverged, as Stewart’s father qualified as a
consultant physician, which by law prevented
her mother from engaging in general prac-

tice. Instead, she took a positionasa doctorin . *

an armament factory and as ‘Lady Tutor in
Anatomy’ at Sheffield Medical School.

Greene effectively links the early events in
Stewart’s life — growing up in these particu-
lar circumstances — to her indefatigable
quest for intellectual stimulation and the
terms of her independence in her life and
work. From early days, she had been attuned
to the trade-off between fighting her corner
and finding fulfilment within the boundaries
of compromise. In the 30 years of her life
spent in Oxford, rather than seeking to fur-
ther her status within the university, Stewart
chose to accommodate herself within a
“crack in the system” and get on with her
work. Hersisthestory ofa proud woman, but
one clever enough to place her pride outside
the boundaries of institution, so that the
repression she encountered did nothing to
diminish her enthusiasm for life. Part of her
extraordinary self-confidence appears to
derive from her outstanding record in clinical
medicine. “Now, I musttellyou asa physician
I was a tremendous snob,” she tells Greene.
Success in a different discipline, it appears,
gave her the strength and courage to negoti-
ateher position inanew field.

Greene is careful to point out the privi-
leges of Stewart’s background as well as
the difficult experiences that equipped her
for a life in science. She was educated at a
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progressive public school, and came to Cam-
bridge already integrated into a “charmed

inner circle ... of beautiful well groomed
young women". She married a fellow student
at Cambridge who becameaFrench master at
Harrow School, and forawhileshe played the
role of wife and mother. In the meantime, she
hoisted herself out of alow-key research jobat
the London School of Tropical Medicine and
Hygiene into full-time clinical medicine. She
sat for her membership of the Royal College
of Physicians and succeeded in her first
attempt, and in 1939 was appointed to a
consultant post.

Juggling a successful career, children and
the demands of being a staff wife might have
been the entire shape of Stewart’s life had it
not been for the Second World War. Stewart
was asked to replace a senior assistant at the
Nuffield Hospital in Oxford who had been
called up for service. “It was the sort of job
that was normally never open to women,”
says Stewart.

The quality of her life before the war and
during her years in Oxford does little to sub-
stantiate the suggestion of persecution in the
title of the book. It is only in the latter part of
the book that we begin to identify with the
sinister ring of thetitle, when Greene lays bare
the extraordinary history of resistance by the
US government to the progress of research on
the hazards of radiation. Stewart’s place in
this scenario wasasa proponent of the notion
that sustained exposure to low-level radia-
tion carries an increased risk of cancer. She
became vocal in this post-retirement period
of her life in supporting the various
researchers who had been isolated by this
process of “governmental interference”. She
began to serve regularly as an expert witness
in compensation cases, and engaged at an
international level in the public debate about
nuclearsafety.

In Britain, she participated in the Wind-
scale, Sizewell and Dounreay inquiries and
acted asan expert witness in the trial of the 44
women who had danced on the missile silo at
Greenham Common. While not entirely
comfortable with her position as a hero
amongactivists, Stewart declares that she has
“a responsibility as a scientist and physician
to support them". Suddenly, she is no longer
content with being invisible.

Greene attempts to comment on this

R © 2000 Macmlilan Magazines Ltd
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change from the perspectives of gender and
marginalization, and ends up with a rather
diffuse amalgam of quotations and impres-
sions. However, one clear message emerges: it
can work for a time to plough on quietly,
engirdled and protected by your self-esteem,
but it is hard to make the same choice when
your silence quite obviously affects the lives
of others. n
Sunetra Gupta is at the Wellcome Centre for
Infectious Disease Epidemiology, University of
Oxford, South Parks Road, Oxford OX1 3PS, UK.
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Of science
and men

The Genius of Science: A Portrait
Gallery of 20th Century Physicists
by Abraham Pais

Oxford University Press: 2000. 364 pp.
£25,%30 :

Giovanni F. Bignami /

Having paid compulsory tribute IZ/ the
Medicis, the Grand Dukes of Tucany,
Giorgio Vasari dedicates his monufnental
opus, Lives of the Most Excellent ;:;'lmers,
Sculptors and Architects (Giunti, Florence,
1568), to his fellow artists. Vasari \ugii a great
biographer of the artists of the Itali an Renais-
sance. In 1,012 quarto pages, wi?‘h illustra-
tions, he turned their life stories into gripping
tales. He could do this because h¢ was one of
them, a famous artist in his own right, for
whom Michelangelo drew fresco cartoons.
Hewasalsoamagnificent writer.

Not all biographers had/such a style.
Plutarch and Tacitus, who wrbte biographies
of the great men of the first ¢ ntury, were not
emperors themselves, althgugh they obvi-
ously moved in the right cir¢les— Tacitus, for
example, was the son-inflaw of Emperor
Agricola. We read (or arg forced to study)
theirworks, admire their heroes, andlearn. In
the case of Vasari, ho\}::ver, there's much
more. Weare transported into the minds and
hands of great artists, :yjd sit transfixed as we
watch the unfolding fof both history and
genius— an apt comparison, I think, for the
newly published wogk of Abraham ‘Bram’
Pais, albeit one he himselfwould not make.

Pais is a scientist of world class, and he has
obviously been moving in the right circles for
quite a few years {)w. He, toe, has Vasari’s
capacity for making his biographees jump out
of the page, both iEhis more extended works
(like his famous ones on Albert Einstein and
Niels Bohr) and within the ‘microbiography’
genre which he himself, I submit, invented.

Paisis the man who can say that he knows
“so well” the article that Bohr wrote for Ein-
stein's seventieth birthday (1949), because “I
helped him prepare it”; or the personal recol-
lection of Paul Dirac (Nobel prizewinner at
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The Woman Who Knew Too
Mouch: Alice Stewart and the
Secrets of Radiation

By Gayle Greene

University of Michigan Press, 1999
352 pages; $35.00
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The Woman Who Iznew Too Much is
an estimable book about the life of
Alice Stewart and her role in the long,
painful effort to understand and con-
trol the health effects of radiation.

Gayle Green, a professor of women’s
studies at Scripps College, does not
cover the technical history of the sci-
entific controversies surrounding radi-
ation health effects. Nor
does she attempt to present

demonstrates how individuals can ac-
complish a great deal outside the
mainstream of institutional power. But
the independence that enabled Stew-
art to pursue her own scientific agenda
also left her without a recognized sta-
tus or the support of colleagues within
the scientific community. If she had
received such support, her ideas might
have had more leverage and influence.
Stewart’s first major work on the
health effects of radiation was a study
she coauthored while at Oxford about
the increasing rates of leukemia among
children. Called the Oxford Study of
Childhood Cancer, the work was pub-
lished in Lancet in 1956.
The study was a landmark in the his-
tory of radiation sci-
ence, the first epidemi-

the scientific arguments of 1 JIVLH ological study to exam-
Stewart’s more responsible Jl H0 KNEW ine the health effects of
critics. But her account of )0 MUCH small doses of radiation.
Stewart’s major scientific ' e 1 ’ Using detailed ques-
studies and explanations of m tionnaires administered

countervailing  opinions y
about the effects of low-
level radiation provide
readers with a good sense
of what some of the fighting
is about.

A Dbrilliant iconoclast,
Stewart has compiled an impressive
body of scientific work despite being
denied the recognition or institutional
support that most researchers take for
granted. Stewart, who is now 94, is a
fragile-looking woman of great energy,
warmth, and charm. Her persona con-
trasts with her reputation, which in
some health physics circles is akin to
that of Darth Vader. In other, more
generous scientific communities she is
referred to with the furtive nervous-
ness used when speaking of a lunatic
relative who might at any moment
break out of the attic and embarrass
the family.

Stewart’s courageous struggle to un-
cover the truth about radiation effects
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i to the mothers of study
subjects, Stewart com-
pared prenatal expo-
sures among children
who had died of
leukemia with those of
children who had died
of other forms of cancer. She then
compared these data to results from
living controls matched for age, sex,
and region. Children from both cancer
groups had received twice the amount
of prenatal X-rays as had the living
children. Stewart and her colleagues
concluded that the effect of a single di-
agnostic X-ray, which was a mere frac-
tion of what was considered a “safe”
dose at that time, doubled the risk of
childhood cancer. Stewart remarked to
her biographer, “That was what we
found and that finding has determined
the course of my life ever since.”
Although the initial reviews of Stew-
art’s findings were complimentary, crit-
icism of the report grew rapidly. Critics

assaulted everything from the potential
of recall bias arising from the authors’
technique of administering question-
naires, to Stewart’s sanity. Wrote one
critic, “Stewart used to do good work,
but now she’s gone senile.”

However, Stewart persisted with her
research and continued to accumulate
data. A second report appeared in the
British Medical Journal in 1958. This
analysis—which tracked 80 percent of
all childhood cancers occurring in
Britain between 1953 and 1955—
confirmed the earlier findings.

The Oxford study was published at
the peak of atmospheric nuclear
weapons testing. Concerns about the
consequences of nuclear fallout were
rife in both the United States and
Britain, and Stewart’s findings landed
her in the middle of controversies
about radiation effects. These contro-
versies are as bitterly debated today as
they were half a century ago. The sci-
entific “truth” about the effects of low-
level radiation remains confused and
difficult to unravel.

Stewart’s work includes analyses of
data about Energy Department work-
ers and investigations of the data on
the atomic bombings in Japan, which
are now managed by the Radiation Ef-
fects Research Foundation (RERF)—
an institute jointly funded by the Ener-
gy Department and the Japanese gov-
ernment. The RERF data are consid-
ered the “gold standard” of radiation
epidemiology, largely because of the
massive number of people studied and
the length of the observations. Stew-
art’s critique of this data set has impor-
tant implications and deserves more
serious attention than it has received
thus far.

She contends that the bomb sur-
vivors included in the RERF analyses
are not representative of the popula-
tion affected by the bomb, or of hu-
mans generally. The RERF studies
began five years after the bombings—
by which time, according to Stewart,
many of those who survived the imme-
diate horrors of the explosions had
died of wounds or other causes. She
argues that the RERF data selectively



describe radiation effects among an
atypically hardy subsection of the com-
munity and are a poor basis from
which to derive radiation protection
standards for the world at large.

Stewart’s interpretations of radiation
effects conflict with prevailing wis-
dom—and the science that has deter-
mined the world’s exposure standards.
Greene contends that there has been
an international “campaign” to deni-
grate Stewart’s work, although Stewart
has never been confronted directly. In
fact, officials from the Energy Depart-
ment and the nuclear industry have
never asked Stewart to explain her
conclusions. This absence of a straight-
forward investigation of Stewart’s find-
ings by organizations that work with
radiation or are charged with protect-
ing people is puzzling.

During the Cold War, most govern-
ment and industry officials were prin-
cipally concerned about defending nu-
clear work, and the adverse conse-
quences of radiation exposure were
covered up for national security rea-
sons. But this argument is not valid
today, and the evidence is clear that
the Energy Department denied the ill
effects of radiation among workers to
avoid financial liability and adverse
publicity. But the department also
employed scientists and technical peo-
ple who should have been more re-
sponsible—more curious.

At one point in the book, a friend
speculates that the most tragic conse-
quence of Stewart’s professional isola-
tion was the absence of colleagues and
mentors who could have forced her to
be more precise and clear about her
ideas before publication. In person,
Stewart is stunningly eloquent. I have
heard her deliver a two-hour lecture
on the intricacies of complex epidemi-
ology, complete with numbers, with-
out a note or pause or misplaced par-
ticiple. Stewart’s written work, howev-
er, is extremely difficult to follow—
many experts claim it is incompre-
hensible. The statistical methods she
employed in her investigations of En-
ergy workers are especially hard to
decipher.

In fairness, it must be said that few
articles on epidemiology or radiation
science make for scintillating or casual
reading. As our understanding of mo-
Jecular biology expands and statistical
analysis becomes more sophisticated,
research on radiation health effects has
become increasingly difficult to inter-
pret and evaluate.

In 1986 Stewart received the “Right
Livelihood Award”—known in Europe
as the “alternative Nobel"—in recogni-
tion of her “work on practical and ex-
emplary solutions to the most urgent
problems of today.” The British em-
bassy in Stockholm refused to ac-
knowledge her honor and did not even
send a car to pick her up at the airport
or accord her the attention and courte-
sies customary for most recipients.
(The award is presented by the
Swedish Parliament on the day before
the Nobel ceremony.)

Stewart has never held a prestigious
academic post or received the kind of
accolades and honors one would ex-
pect of a scientist of her caliber. Yet
she is a hero to many, and activists re-

gard her with awe. Stewart has selfless-
ly testified at numerous heurings on
workers’ compensation and has sl;okeﬂ
at dozens of gatherings for a Minimal
or no fee.

Greene’s biography can be read on 4
number of levels. On the one hand, it
is the story of a remarkable woman—
that Stewart is both a female scientist
and a caring mother is not incidental to
her experiences or her way of moving
through the world. One comes away
from this book with a deep admiration
for Stewart’s brains and guts—and for
her decency and generosity.

Stewart’s life is also a cautionary tale
that warns us that our institutions are
not adequately structured to deal hon-
estly or creatively with the forces un-
leashed by modern technologies. The
institutional backdrop of Stewart’s
life—universities, professional soci-
eties, government agencies, and the
science community—are displayed as
sexist, exploitative, incapable of con-
structive adjustment to change, and
largely devoid of leadership.

Finally, this book serves as a re-

“I never watch television, but sometimes television watches me.”
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minder of the foolish, lamentable, and
repugnant ways government agencies,
professional organizations, and pri-
vate industry have dealt with the un-
intended consequences of nuclear en-
ergy. Had these groups behaved more

honestly when faced with unwelcome

data about radiation health effects,
the current debates about what to do
with nuclear waste, how to weigh the
dangers of nuclear power, and the
health and environmental costs of nu-
clear weapons production might be
better informed, and the chances of
reaching sensible consensus consider-
ably higher. m

Tara O’Toole is the deputy director of
the Johns Hopkins University Center
for Civilian and Biodefense Studies.
From 1993 to 1997, she served as assis-
tant secretary of Energy for Environ-
ment Safety and Health.
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et documents showed that the Soviet
Union’s Cold War posture was not
nearly as threatening as once pre-
sumed. In 1956, when Nikita Khrush-
chev repudiated the notion that war
between capitalist and communist
countries was inevitable, he was not

simply propagandizing. Similarly;* d

Leonid Brezhnev’s speech at Tula in
January 1977, in which he explicitly
denied U.S. charges that the Soviets
were seeking a first-strike capability,
was not an attempt at deception. In-
stead, both statements were expres-
sions of actual Soviet policy.
Unfortunately, by the time the
United States figured this out, it was
already too late—billions, perhaps
hundreds of billions, of defense dol-
lars had already been wasted on a
massive military buildup and a fantas-
tic Star Wars missile defense system..--
In Russian Strategic Modernization,
Nikolai Sokov, a senior associate at the
Monterey Institute of International
Studies and a former Soviet arms con-
trol adviser, describes the various ele-
ments of Soviet defense planning that
led the United States to misinterpret
that country’s strategic posture.
According to Sokov, the source of
U.S. misinterpretations was an uncrit-
ical acceptance by conservative ideo-
logues of what Stephen
Meyer has called the

In the late 1970s and
early 1980s, alarmist pre-
sumptions about the Sovi-
et Union’s strategic inten-
tions spurred the United
States to adopt an aggres-
sive, militarized stance to-
wards its Cold War rival.
The U.S. public was inun-
dated with propaganda
about America’s “window
of vulnerability” and why
the Soviets thought they could win a
nuclear war. Lending plausibility to
these scenarios was the belief among
U.S. officials that the Soviet Union
had by the end of the 1970s acquired
a first-strike nuclear posture.
Eventually, access to information
contained in previously classified Sovi-
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Russian
Strategic
Modernization

“military mission model”
of Soviet weapons de-
ployment. This model
posited that “weapons
which the Soviets are
technically capable of
building, but for which
no current missions exist,
will not be built.”
Discerning few sec-
ond-strike weapons in
the Soviet arsenal, U.S.
policy-makers asked: Why would the
Soviets allow their first-strike missiles
to remain vulnerable to an American
first strike—unless they were planning
to strike first themselves? In response
to this question, Sokov demonstrates
that this “ominous” strategic posture
was largely “unintended,” the product

“Are you sure you shouldn't
say something about economics?”

of an influential and self-interested
Soviet defense industry.
Sokov points out that Joseph Stalin

-and Khrushchev -played a predomi-

nant role in shaping the Soviet Union’s
strategic posture, but Brezhnev’s rule
was characterized by compromise and
consensus. He writes, “For issues of
weapons acquisition, the principle of
consensus meant, among other things,
that the defense industry enjoyed the
same power and status as the Ministry
of Defense.” As a result, weapons de-
signers were able to veto unfavorable
defense proposals and push through
procurement plans for what Sokov
calls “half-baked” weapons systems.

Thus, designers who introduced the
first successful liquid-fueled intercon-
tinental ballistic missiles (1CBMs) were
more inclined to MIRv (place multiple
warheads on) these heavy weapons
than they were to develop the light,
solid-fueled 1cBMs—which were mo-
bile and thus more survivable—sought
by the military. Also, because of the
high priority assigned to 1ICBMs by the
bureaucratically preeminent Strategic
Rocket Force, the production and de-
ployment of MiRved I1CBMs took prece-
dence over the procurement of sub-
marine-launched ballistic missiles and
air-launched cruise missiles.

This “logrolling” for Mirved 1CBMs
was disrupted in the early 1970s by
Dmitry Ustinov, then-Deputy Secre-
tary of the Communist Party’s Central







