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While the general pubhcharhors lmgenngconcems aboutth } vxsnbl .
* . ‘hazards of everyday life, the sclenttﬁc and Iegal commumt:es daxl

science wrthm the Amencan jlldlClal system o :
The introduction of SClentlﬁC evidence: mto the courtroom. ¢an be
problematic, and various court players may ﬁnd it dtfﬁcult to fulﬁll ﬂlEII" N
 roles.  Lawyers may feel they need to match ‘experts mtmber for number 2
Expert witnesses may have’ trouble ﬁ'ammg theu' oplmons in. terms : .
appropriate in the legal context, juries may be' perplexed by scnentlﬁc‘
‘tesnmony, and judges may ﬁnd themselves presldmg over legal quag-' PR
* Legal hterature is rife with proposa]s to’ clanfy the sc1ence expert’ R
role in the courtroom, the ad:msslbxhty of sctenuﬁc evrdence A am'l the i
theories of liability where injury results from man-made technologles 8.
Phantom Risk: Scientific Iiference and theLaw (Phantom Risk), a new
book by the Manhattan Institute, ﬁlls a noteworthy void in these legal B
debates w1th a timely consideration of the lmgatmn problems assocratedt R

. 1. Professor ot' Bioengineering, Unwersny of Pennsylvama
2. Attorney, Crowell and Moring, Washington, D.C. "+~
3. Senior Fellow, Manhattan Institute, New York, New York. o
4./ The Supreme Court recently has announced a new. standard for adm:sstbﬂuy of expet: N

testimony. Daubert v. Merell Dow Pharmaceutical, 113 5.Ct. 2786 (1993), " - T
5.. See, e.g., David Rosenberg, The Causal Cornection.in -Mass Exposure Cases: A
“Public Law" Vision of the Tort System, 97 HARV. L. 'REV. 849, 851-929 (1984) Lo




their legal implications.

w1th nsk technology, andf-the scnennﬁc conmbunon 10 the ad_]l.ldl
o of legal questxons Phaurom Rxsk focuses on a perspectwe that is seldom‘- i
‘ reﬂected upon-—that of the scllltlﬁc commumty Thls work takes a step s
back’ from the usual’ discussions’ of admrssnbrhty and adopts a more e
ante look at general. problems emergmg wnhm science before dlscussmg'-‘v .

Phantom Riskisa self proclarmed work that “examines twa mtersect— :
. ing themes: the problems of assessing subtleemm:onmental oroccupatlon- - N “ e
al risks, and the havoc this creates. in the courtroom” (p vu) With over 0
_twenty contributors, the book receives. its name from the common the‘,
of the seventeen articles: problems of causation that are: unamenable to: S =
legal resolution. - Phantom risks ‘are. those putauve nsks whose very,
existence are yet to be proven (p. 1). - : T
The blueprint the editors have constructed faclhtates an easy conceptu-
alization of the issues surroundmg science and the law.- The editors begin -
by establishing the scientific and legal perspedwes towards the treatmenr o
of possible injury-causing exposures. - The book is dnnded into three" :
segments, each containing several chapters, written- by one. or: more o
scientists, reflecting upon hazards, real or imagined, which have drawn
the attention of attorneys or the media. The first secnon discusses ~ -
phenomena whose very danger, .at any levels of _exposure is in-question. ‘
The second section considers the risks from low-level exposure to
different agents which have been . proven harmful at hlgh dosages. The o
third section examines the problems arisirg from controversies w1th1n the R
medical community itself. Each segment concludes by summarmng the"i 4
controversies within their legat context. B SR
All of the issues examined in Phantom stk revolve around a eenu'al o
theme: the difficulties which stem from proof of harm @. e , Tisk assess-ﬁ:- SR b
ment). Although these problems are exacerbated -in the courtroom, the' TR
editors clearly indicate that risk assessment problems exlst 'within science . -
generally. They argue that the methodologmal lnmtanons of sc1ence and f :
the theoretical controversies raging within the scrennfic eommumty should o
be, but seldom are, systemancally cons1dered when science: enters the_' o ]
realm of law. : : -
The two primary methods of gathenng evrdenoe of nsk eprdemrology o 7
and animal studies, are both troubled with limitations. Eprdem:ology is
the field of science which ‘most: squarely deals with the issues .of R
pathogens in human popnlanons The problem wnh epldemrology, and :1‘ o
hence the pursuit of risk assessmem via: observatlon generally, rs 1tsj o
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’rehance on statxsues Assoc:atlon between an exposure an ’,.a reepo 5
4 mecessary but’ never sufficient condmon for assessmg causauon The}i_
predrcament at the mterface of law and science. is that “the 1rredue1ble i
uncertainties in epldermology are frequently large enough to be legally
significant” (p. 7). . :
Animal studies provide scientists w1th mformanon regardmg exposure
risks. However, these studres are troubled ‘by the assumption that ammal
exposure to massive and unreahstre doses of possible hazards can be
extrapolated to a. ﬁndmg of human nsks at lower exposure:levels. RO
A third source of evrdeuce Junk screnee”6 eomposes the last-‘
significant realm of evidence typically appeanng at.science’ tnals For',‘ .
example, clinical ecologrsts, who “often -appear as. plamtlff ‘expert. B
witnesses in personal injury suits, employ methodo!ogres that are wrdely. S
criticized” and lead to “bizarre theories” (pp. 16—17) 7 - Problems . -
associated with each of these three types of evidence- (epldemmlogrcal SR
"animal, and junk scrence) are revisited in eouerete terms- throughout the‘_
subsequent: chapters. : S e
Chapter 2 contrasts the missicns of screnee and modem day courts o
The notion that everyone is entitled 1o one’s day:in corurt“ slgmﬁeantly RN "
differentiates- law from science. Whereas science ‘tends to. converge
(p- 19), the legal ]udgment surroundmg a given risk does not CAfter
considering all available sources of evidence, sc:ence asks: - Is thlsv
exposure strongly associated with this effect?. The tort. questron is
usually:  Is it likely enough that zhis exposure’ caused this harm"
Furthermore, science can never prove safety (absolute absence of risk) R
while it can identify a hazard (p. .15).° Fmally, legal disputes . aref"-'f,_ .
disposed of on a shorter time frame than are scientific theones Selence“ ‘
knows no closure (p 28), whereas,the practleal mrssron of law requrres A
it. : ‘ :

Part I of the book, Phantom (Or Not So Phantom) Rrsks' dxscusses the = -
history and proof regarding the existence of risk re!ated to sperrmmdes, R
weak magnetic fields, video display terminals, and Bendecun . This :
section of the book hrghlr ghts issues of causatron whrch address the nature :' -
of the “harm” 1tse1f : . L L

6. PETER W. HUBER, GALILED'S REVENGE: JUNK SCIENCE IN THE COURTROOM (1991) SR

7. The problem, however, is that there have been many watershed moments in stience "
where a revolutionary breakthrough had been popula.rly viewed as ludicrous.

8. Traditionally, it is not possible to collaterally estop future plzunuffs

9. The book’s editors refer 1o this as the asymmeme nature of science. -



Two chapters penned by Foster rega.rd ossﬁlle hazards wl'uch ave
: reccntly been reported in the medta The chtef contnbutton of the prece ¢
“on, weak magneuc ﬁelds is its general dlSCIJSSlO!l of nnterpretlve dxfﬁ'
ties involving scrent1fic studies. - For example, in occnpatlonal studles,f;
- -most researchers simply compare a worker ina grven ﬁeld with a person
not in that field but do not cont:ol for dlfferent levels of magneuc ﬁelrl
_ exposure within the ranks 6f a given occupat:on . 66), and there “are
other. confounding vanables which" have not been controlled (5 66) i
Foster emphasizes that the studies conducted thus far do not allow.one fo
draw any conclusmns whatsoever about the carcmogemctty of long-term o
exposure to weak magnetic fields (p: 65). : S S
‘The possibility of a causal link between exposure to. video d15play. L
terminals (VDTs) and -miscarriage is the subject of ‘Foster’s second: = - o
chapter. This chapter brings inta focus two dlfﬁculttes within the science A
community itself. The first is the problematic-use of clusters i in sclentrﬁc:' e -
studies. ‘The fact that there are communities where an extraordmarﬂy"'l L
disproportionate number of mlscamages ‘occur can be a statistically o
predicted situation that has nothing to do with epldemtology Mlsca.rnag- L e
es are common enough that every now and then a given community may S
experience a tragic string of bad luck (p. 123). “The second 'problem'atic o
practice revealed in the VDT controversy, also rampant in other-areas, = . - -
is the use of highly questionable species of a.mmals to analogtze human L SR
response to exposure. Indeed, in the VDT case, several experiments have:
been conducted on chicken eggs to simulate the effects of VDTs on =
human embryos (pp. 125-26). Itis startlmg that scientists are attcmphng
to generalize from non-mammalian specles to humans. o
Whereas VDTs and weak magnetic fields are stifl contentious areas, -
the remaining lessons in Pmrt I of the book are presented against: the':
backdrop of resolved controversies. The piece by James L. Mrlls“J onthe -
incidence of birth defects relating to-a woman’s use of spermtctdes '
illustrates two important general concerns W]thm risk assessmeni. The
first is called the phenomenon of muitlple comparisons. A mnlnple
comparison problem may arise when rescarchers begin searching for . -
associations between an agent and an effect (pp. 92-93). ‘Mills explains -
that if enough comparisons are conducted then a s1gmﬁcant—loolqng'. :
relationship will show up by mere chance “The problem with identifying .

10. Chief of the Pediatric Epldemlology Secuon of the Prevenuon Research Progtam at
the National Institute of Child Health and Human Dcvelopment .
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" teratogens in this way is that there is no mdependent assoc:ahon between"'f " o
the cause’ and the effect:. Secondly, 1n determmauons of cansatmn e
common sense plays a crucial role. Indeed M:lls states that blologlcal SR

plausibility is the crucial threshold of cause and effect relanonshlps‘: :
~(p. 92). |

Within the context of the Bendectm Imgatxon, Louxs Lasagna" and- e g

Sheila Shulman'? make two important proposals for future:toxic tort‘f R

litigation. Both of their suggestions are driven by the differing meanings - |

of causation in law and epidemiology. First, the authors discuss the idea, .- e

as suggested by Chief Judge Carl B. Rubin, of a “blue ribbon j Jury or . i
a “blue, blue ribbon jury.” Before _]ury selection got under way, the

parties of over eight hundred .onsolidated Bendectin cases were given the» '

opportunity {p. 110) to stipulate acceptance of a jury of lcnowledgeab]e' R
persons familiar with the areas of expert witness testimony (the “blue, .. ..
blue ribbon jury™) or a jury of generally highly educated_mdl\_r_lduals (he .
“blue ribbon jury™) (p. 110). The comiplexity of the conflicting evidence = =~ -

set to be presented seemed to indicate. that thxs was a good idea. : The :

plaintiffs, however, refused both options. ‘Tt appears that a confused Jury‘ i

is the last refuge of a plaintiff who has a weak case or no- case. at all. -
The author’s second proposal is one of substantive law, not procedure o

The authors suggest that the all-or—nothmg character of the traditional tort g s

burden of proof, “preponderance of the evidence,” may not make sense - '

when applied to toxic tort trials invelving the presentatmn ‘of complex_’ -

scientific evidence. Instead, a proposal for proportional hablhty" such
as the one developed.by Professor Rosenberg“ would be desirable.: The
authors fail, however, to convincingly describe how this would help juries _
make decisions. Perhaps, they are suggesting a replacement of jury fact-
finding with a type of fact-finding that is constrained by epidemiological
conceptions of causation, thus preempting the preponderance of the :
evidence standard with a scientific inquiry.into quantifiable risk.

Part II of the book, Jusr-a Little Bit of Pozson contains chapters
evaluating the risks involved with environmental ‘pollution, the asbestos :
scare, polychlonnated btpheny]s(PCBs) tnchloroethylene (TCB), dtoxm, 2

11. Dean of the Sackler School of Graduate Sc1ences, ‘Tufts Umversuy

12. Attorney, research associate at the Center for'the: Study of Drug Developmeut, Tufts _? :

University. X e
13. Under this standari, the pmbablhty that a defendant caused (somewhere between zer0

and one hundred percent) the harm via its agent determines the pmporuon of Imbuuy for = -

which it is responsible.
14, Supra note 5.
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e the Three Mlle Island dmaster radlanon fa]lout from weapons testmg, and'
 uranium radiation. The' primary’ weakness of thxs section of the!book. 1s‘;_‘5l'~ 2
" also its strength Rather than mtroducmg nove] vxews on the problems‘-";\‘;'-' =
' of risk assessment, Par ILis a series of comprehens1ve apphcanons of the - -
theoretical objecuons raised prevnously to speelﬁe hazards. : Thus, what E
it lacks in economy it counterba]anees wnh an easy to command account TR
of the scientific evidence that trial courts have, dealt w1th in recent years. S
In their discussion of asbestos, Ra]ph D’Agostmo I, 18 and Rlchard:_ SR
Wilson'® illustrate how decisively the assumption set by the courtorthe . -
scientist influences the result obtained." Specifically, the choxce of almear I
dose—response model (extrapolating from results from: hlgh exposure to'f S
lower levels in a linear fashion) will usually result in far greater levels of
risk than will a threshold model (at some level, exposure no longer has
hazardous effects) (p. 189). o
" Another key idea which this piece develops is the problem presented
by joint causation. Scientists have had enormous troubles attributing : "
different harms to agents which act in concert with other agents. - For .
example, while the synergistic character of -asbestos -exposure and )
smoking are well documented, scientists have been unable to disaggregate
the risks (p. 196)."” Hence, we see tobacco companies remain unaccount- B
able in asbestos litigation while manufacturers are forced into bankruptcy.
The authors suggest political pressure visited upon the EPA by senators
from tobacco-growing ‘states may have -deterred some studies from
controlling for the risk from tobacco (p. 204).' | :
D’ Agostino and Wilson make a rather unconvincing point later in the
piece. They make comparisons between the risk of typical asbestos
exposure with the risks of voluntary activity. such as driving an automo-
bile, and with the “risks . . . of childhood death among blacks and
minority groups” (p. 204). Though they are right to say society must
prioritize resources in response to risks, the comparison of voluntary
activity is inapposite' and the discussion of race is so attenuated from the
jdeas of causal risk that the authors lose credibility.
In his chapter on dioxin, Dioxin: Perceptions, Estimales, and

15. Ph.D, candidate, Department of Statistics, Harvard University.

16. Malinckrodt Professor of Physics, Harvard University.

17. See also pp. 230-31 (synergistic effects of TCE and alcohol). .

18. The risk of lung cancer from tobacco is pmoably five times as great as that from
asbestos exposure (p. 197).

19. See the discussion on how regulatory agencies allow hxgher exposure for those who
voluntarily work in an environment than for those who involuntarily bear the risk (p. 305).
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Measures, Mrchael Gough"" pamts a capnvanng prcture of how regulatory
- 'policy and risk assessment can’ be a product of hrstory and leltlcal _

stakes. In pamcular, if dioxin (the most dangerous ammal carcmogen)

were proved to be harmless: to humians, the ramrﬁcatrons for envrronmen -
tal groups would be enormous (p 272).. -

Part 111, Medical C‘ontraversy, purports to consrder the effects ofl : A

questionable medical theories upon ]egal issues: {p. 357) Its chdpters
address trauma and cancer, multiple chemrcal sensmvmes (MCS) and. -

nnmunologrc Iaboratory tests, Unfortunately. the first two of these three -
chapters seem ill conceived (pp 359- 18). The trauma and cancer piece .

is predominantly a historical sketch of the drsfavored theory connectmg T
physical injury with the onset of cancer at the f.rauma s_rte - The MCS
piece gives more attention to a theory than it deserves. MCS has no
agreed upon harms (i.e., no way to diagnose it), let alone any specific

evidence that these amblguous effccts are brought on: by any set of g

multiple chemicals (p. 381). :

Richard S. Comfeld?' and Stuart F. Schlossman® authored the last: ,
chapter in this section. This chapter stands apart from others in the book',
in two ways. - First, it focuses its attenuon on a single court case: - Elam®
v. Alcolac, Inc.? Second, it proposes a specific policy recommendation.? -
While this is a good piece on immunology, its stark break of pattern from
the rest of the book makes it seem out of place " Furthermore, the
authors’ policy recommendanon ‘that the court more tightly control

. testimony that the jury is aIlowed to consider overlooks the most basic -
question presented some four hundr_od pages earfier of how judges view .
science itself (p. 22). H is not enoogh to state that judges ought to be
made 1o follow certain guidelines.. The endeavor is instead to educate
lawyers, judges, and the public about science itself.

Although Phantom Risk reviews many legal cases, these drsputes are
not treated in detail but rather are used to illustrate a more general
scientific/legal problem. The book seldom loses sight of the legal éSpect '
however its strength is in relating the problems that scientists face.
Burdens of proof in tort cases are old hat to an attomey What Phanz‘om ‘

20. Program Manager, Biological Applications of the Office of Technology Assessment. .

21. Antorney, Cobum, Croft & Putzell, St, Louis, Missouri.

22. Professor of Medicine, Harvard Medical School.

23. 765 S.W.2d 42 (Mo. C1. App. 1988).

24. The piece proposes “a four-pronged evrde:mary standard for the conmderauon of
immunologic claims” (p 17). :
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' Rtsk can, do'is mform lawyers of the i issues at stake and let them begm to!

: understand the raw data themselves

All of the contnbutors are very optumsuc about t.he role of science m"' '

enhancing human life. Indeed the fact that lawyers may- sometlmes feel A |

uncomfortable with portmns of the analysls tends to hlghllght the value':‘

of the scientific perspective. ~The book’s value is that it is written by - -
scientists rather than lawyers milling aver: -doctrine, Pohcy recommen— IR

dations, by and large, are clearly absent, but I thmk that this too is an

attribute of the project. When it comes down to it, -the political process it

(hopefully informed, enlightened, and humane) must make the normative

decisions about compensation and culpability. Those: demslons aremot
amenable to scientific proof. Conceptions of legal cause can be informed - -

by science,” but they are normative at root. Phanfom Risk starts on the ‘

path to understanding what science can and cannot do to help make those ST

tough decisions. . :
Phantom Risk serves as an important and tunely tool for Judges and
lawyers who wish to understand the controversies brewing within the
scientific community itself as well as the nature of the inherent scientific -
ambiguities with which the courts are confronted. -This collection of
essays is an important contribution to the literature on law and science.

. Andrew W. Yung -

25. Legal sufficiency does not require scientific certainty (p. 111).





