Use of Human Epidemiology Studies
In Proving Causation

Epidemiology studies can be used to establish only general causation,
but there are many criteria that can be employed to test those studies
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The problems are (1) on what issues ceutical, medical devices and other mat-
epidemiological studies properly used anld ters involving scientific evidence.
admitted in evidence, and (2) how a paf=
ticular study was carried out and effect th
may have on its admissibility.

%ry, and (2) specific causation—that is,
whether the exposure or substance actually
caused the disease or injury in the specific
case at issueResults from epidemiology
studies are relevant only to the issue of
eneral causation and cannot establish
r_hether an exposure or factor caused dis-
Fase or injury in a specific individualn-
show both (1) general causation—that i ess general causation has been established

whether the exposure or substance is & idence of specific causation in an indi-

; X Vidual plaintiff is not relevant and not ad-
pable of causing the alleged disease or IRissible

USE AND ADMISSION
A. Relevance

Epidemiology studies are relevant onl
to general causation. To satisfy the bu
den of proving causation, plaintiffs mus

1. See generalljLinda A. Bailey, Leon Gordis 1380 (N.D. Cal. 1995); In re Paoli R.R. Yard PCB
& Michael Green,Reference Guide on Epidemiol-Litig., 35 F.3d 717, 752 (3d Cir. 1994); Wade-

ogy, in REFERENCE MANUAL ON SCIENTIFIC Evi-
DENCE 121-80, and David H. Kaye & David A.
Freedman,Reference Guide on Statistics id.
331-414 (Federal Judicial Center, 1994); B. Blac
& P. Lee, XPERT EVIDENCE: A PRACTITIONER' S
GUIDE TO LAW, SCIENCE AND THE FJC MANUAL

Greaux v. Whitehall Labs. Inc., 874 F.Supp. 1441
(D. V.1.), aff'd, 46 F.3d 1120 (3d Cir. 1994).

3. Berry v. CSX Transp. Inc., 709 S.2d 552, 557
KFla.App. 1998); In re Hanford Nuclear Reservation
Litig., 1998 WL 775340 (E.D. Wash. 1998); In re
Fiberboard Corp., 893 F.2d 706, 712 (5th Cir.

73-115 (epidemiology), 267-318 (statistics) (West990); Landrigan v. Celotex Corp., 605 A.2d 1079

1997).

(N.J. 1992); Smith v. Ortho Pharm. Corp., 770

2. In re Breast Implant Litig., 11 F.Supp. 2dF.Supp. 1561 (N.D. Ga. 1991); Merrell Dow
1217, 1224 (D. Colo. 1998); Muzzey v. Kerr-Pharm. Inc. v. Havner, 953 S.W.2d 706, 715 (Tex.
McGee Chem. Corp., 921 F.Supp. 511, 514 (N.[L997).

Ill. 1996); Casey v. Ohio Med. Prods., 877 F.Supp.
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B. Necessity epidemiology evidence should be required

: : . only when they are available or if it is pos-
Human epidemiology studies are a pri ible to gather the dataThe far better

mary and generally accepted methodolo . .
to investigate the existence of a causal r -g\lljvr't,inddirtggti ;ﬁsn ?ggﬂhg::hi;hﬁ];ugﬁme
lationship between exposure to a factq : :
: - ses must be decided on the basis of the
and subsequent disease or injury. Th : e .
st available scientific evidence at the
have been held to be the most useful a : : L
. . e of trial. Dispute resolution in the tort
conclusive type of evidence and that the . .
; ; ystem cannot wait or be undermined by
must be taken into accouhDepending on the creation of lower standards simply be-

philosophical views and the facts of par%,jluse epidemiology evidence is not cur-

ticular cases, courts have made varied pr ntly available. As the Fifth Circuit said
nouncements regarding the necessity Moore v. Ashland Chemical Co“n
epidemiology studies in causal analysis. sum, the law cannot wait for future scien-

s al;/la?g g?flgrtseh?&/gnnillg thaé\'/ti Jznr::iciﬁiﬁc investigation and research. We must
Y P 9y c%esolve cases in our courts on the basis of

prove causatiop. S ;
Courts have held that epidemiologic%;:'em'f'c knowledge that is currently

: “available.®
studies are necessary to prove causati :
: ; : , : To round out all permutations, some
but only if there is no biological evidence b

: : urts have flatly held that epidemiology
.Of a causal mechanism for the disease. 3idence is not required to prove causation
instance, iraubert v. Merrell Dow Phar-

maceuticals Incat the district court level, in an exposure case.

the court stated: “Absent a scientific un-

derstanding of the cause of [the injury or CONDUCT

disease], causation may be shown only Epidemiology studies must be con-

through reliance upon epidemiological eviducted properly and utilized in the legal

dence.® context following the scientific method.
Courts also have held that epidemiologY¥his approach contemplates at least five

studies are valuable but not dispositive @fteps in the reasoning process:

the causation issue. Epidemiology studies e Formulation of the hypothesis or re-

do not always prevail over non-epidemiosearch question;

logical evidencé. e Preparation of a written protocol or
In inexplicable rulings that seem to begtudy plan that provides, in advance of

the question of the necessity of epidemiofathering any data, the methodology to be

ogy studies, a few courts have stated thiatilowed in the study;

4. Allen v. Penn. Engr. Corp., 102 F.3d 194, 1949, 56 (D. D.C. 1997); Pick v. Am. Med. Sys., 958
(5th Cir. 1996); In re Paoli R.R. Yard PCB Litig.,F.Supp. 1151, 1158 (E.D. La. 1997); Muzzey v.
706 F.Supp. 358. Kerr-McGee Chem. Corp., 921 F.Supp. 511, 519

5. E.g., Richardson v. Richardson-Merrell Inc.,(N.D. Ill. 1996); Kelly v. Am. Heyer-Schulte Corp.,
857 F.2d 823, 831 (D.C. Cir. 1988); Wade-Greau®57 F.Supp. 873, 882 (W.D. Tex. 1997); Lopez v.
874 F.Supp. 1441; Casey, 877 F.Supp. 1380Vyeth-Ayerst Labs., 1996 WL 784566 (N.D. Cal.
Renaud v. Martin Marietta Corp., 749 F.Suppl996); Raynor v. Merrell Dow Pharms. Inc., 104
1545, 1554 (D. Colo. 1990); Agent Orange, 61F.3d 1371, 1375 (D.C. Cir. 1997).

F.Supp. 1223 (E.D. N.Y. 1985); Thomas v. 8. E.g., Renaud v. Martin Marietta Corp., 749
Hoffman-LaRoche Inc., 731 F.Supp. 224, 22&.Supp. 1545, 1554 (D. Colo. 1990); Ambrosini v.
(N.D. Miss. 1989); Brock v. Merrell Dow Pharms.Labarraque, 101 F.3d 129, 138 (D.C. Cir. 1996).
Inc., 874 F.2d 307 (5th Cir. 1989). 9. 151 F.3d 269, 276 (5th Cir. 1998).

6. 727 F.Supp. 570, 572 (S.D. Cal. 198%,d, 10. E.g., Ambrosini, 101 F.3d at 138; Benedi v.
951 F.2d 1128 (9th Cir. 1991yacated on other McNeil-PPC Inc., 66 F.3d 1378, 1384 (4th Cir.
grounds 509 U.S. 579 (1993). 1995).

7. Lakie v. SmithKline Beecham, 965 F.Supp.
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e Execution of the protocol, that is, Forming a conclusion before research is
gathering data from the population specetonducted is contrary to the scientific
fied using the methodology prescribed imethod!*
the research plan;

e Analysis of the data using the statistiB. Protocol
cal methodology prescribed in advance in

the protocol; and 1;must be a written protocol or research plan

¢ Drawing permissible conclusu_)ns, Isetting out the study’s methodological
any, from the study results, including de'teps. The protocol should include all in-

:gr[anénlljrt]i%zgg eetth ?url mefosrtrlrj:ljri/g rggglctfjsc:gggegmf‘o; ftigearsotlhndgytgi thgz?neskso \}vhz r?g
g,[ Ig(re;;rallzmg findings to the populatio yvith what measuring instruments the data
These steps apply bot o the crique 5,7 JAnereC and b 1 s 1o be ane
any specific epidemiology study and th ade. should be fully disclosed in the pro-
assessment of its evidentiary value, if an | and revi d y.t. V. If the i pt._
as well as to the evaluation of an expe 9(3[0 ?]n rewgwe en 'C‘? Y th (talnves I'd
witness’s proper or improper use of stud a}c?lro as made assumptions that are epide
. S gically unsound or contrary to
data to support a causation opinion. common sense, there is a great potential
that the study results may be adversely af-
fected.

The hypothesis or research question The end points (that which is observed
must be set in advance of conducting trend measured in the course of the study)
study, before the investigator knows whathosen by the investigator should be criti-
the data will show. These questions uswally evaluated to ensure that the study is
ally are framed in the negative—for exiooking at symptoms that are relevant and
ample, that a particular form of cancer imake scientific and medical sense. For ex-
not associated with exposure to chemicample, inCowen v. Mobil Oil Corp!? a
A. The investigator then attempts by thetudy looked at only mortality rates among
study to disprove the hypothesis by shovemployees and concluded that a work
ing that the disease is, in fact, associatgdace exposure resulted in no excess
with A. Both as study investigators and exdeaths. The court criticized the study be-
pert witnesses, investigators are requirezhuse, among other things, it did not re-
by the scientific method to be objective irvaluate the morbidity rate, that is, the fre-
gathering data or in preparing a causatiafuency of illnesses not resulting in death,
opinion—not knowing how the opinionof the study group.
will come out based on what the data will There are two basic kinds of epidemio-
show. logical studies: cohort studies and case

control studies. A cohort study examines
the incidence or frequency of disease in an
exposed group and compares it to the fre-

F.3d 499 (9th Cir. 1994); Flue-cured TobacccgroupyA case control study rglatches sub-
Coop. v. Envtl. Protection Agency, 4 F.Supp. 2¢ : . -
435, 502-03 (M.D. N.C. 1998); E.Il. DuPont ddects who already have the disease with a
Nemours & Co. v. Robinson, 923 S.W.2d 549, 5580ntro| group of subjects who do not have
(Tex. 1995); Estate of Mitchell v. GenCorp In(:;):he disegase pThe frejquency of the exposure
968 F.Supp. 592, 600 (D. Kan. 1997); Perry V- : )

United States, 755 F.2d 888, 892 (11th Cir. 19850 the substance or factor is then compared
g:Ei;Pinge%'_ 1986)aff'd, 826 F. 2d 420, 423 n.2 (Sth In order to determine whether there is an

12. 901 F.Supp. 1208, 1211 (E.D. Tex. 1995). association between the exposure or factor

In advance of any data gathering, there

A. Hypothesis
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and subsequent disease or injury, thmportant methodology to eliminate recall
exposed group must be compared to am information biag®
unexposed control group or populatién.
(c) Ascertainment, Detection
C. Execution or Diagnosis Bias

1. Biases Both the methodology and the execution
of data gathering must be evaluated to de-
ermine whether disease is being detected
r diagnosed at similar rates between com-
arison groups. Blinding the investigators
the exposure status of the study subjects
an important technique to avoid such
ias. It also is important to ensure that uni-
orm and consistent rules and criteria are
applied to what questions are asked and
how a disease is diagnosed or how a symp-
tom is characterized to ensure that infor-
Selection bias occurs when the exposedation about the presence of a disease is
group is selected in a way that makes d@onsistently interpreted across different in-
more or less susceptible to the disease feestigators and different study subjects.
reasons that are independent of the expbhe skill and training of the observers and
sure. In the breast implant litigation, theppropriate quality controls to insure con-
court stated that a valid epidemiologicadistent observation and diagnosis are im-
study requires that subjects be chosen pyrtant. There must be uniform diagnostic
an unbiased sampling method from a deriteria for the disease at isstie.
finable populatiori?

Both the methodology and the actual e
ecution of data gathering must be eval
ated to ensure that study subjects are si
lar regarding their baseline characteristi
and that one or more biases have not begn
injected into the data. There are man
types of biases that routinely affect stud
results.

(a) Selection Bias

(d) Reporting Bias

(b) Recall Bias Many factors influence the voluntary re-

Subjects exposed to the substance porting of disease. There will be more re-
factor are more likely to recall and relatg@orting by exposed subjects than by unex-
symptoms to their exposures than are thopesed subjects. There are varying reporting
not exposed. It is important to “blind” thepractices used by states, cities, health care
guestioner or survey taker—that is, makimstitutions and individual health care pro-
the questioner unaware of which subject fessionals that will affect the number of
exposed or unexposed to remove the damports and may cause observable clusters
ger that the questioner will probe hardesf reporting that bear no relationship to
for information about symptoms amongny causal association between the factor
the exposed subjects. “Blinding” to the exand the diseasé.
posure status of the study subjects is an

13. Ballentine v. Pioneer Chlor Alkali Co., 921geographical differences in control group subjects
F.Supp. 666, 677 (D. Neb. 1996); Cowen, 90foes to weight of testimony regarding epidemio-
F.Supp. 1208; Breast Implant Litig., 11 F.Supp. 2bbgical study, not its admissibility).

1217, 1224. 15. Smith, 770 F.Supp. at 1575 n.43; Brock, 874

14. 11 F.Supp.2d 1217, 1224 (D. Colo. 1998)-.2d at 312.

See alsdAgent Orange, 611 F.Supp. at 1248 (self- 16. Lima v. United States, 708 F.2d 502 (10th
selection bias)But seeln re TMI Litig. Cases Cir. 1983). Padgett v. United States, 553 F.Supp.
Consol. Il, 922 F.Supp. 997, 1009-11 (M.D. Par94, 803 (W.D. Tex. 1982).

1996) (while individuals selected for control group 17. Padgett, 553 F.Supp. at 802-03.

should be similar to exposed population, ethnic and
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(e) Litigation/Publicity Bias much larger relevant population—for ex-

Publicity about any alleged associatio%}lmple' a sample of 500 exposed individu-

between the factor and the disease w
tend to create more reports in exposed PR:
tients than in unexposed patiefits.

s from tens of millions of people exposed
the substance in the general population.
alyses of such relatively small samples
pose risks of misleading results owing to
sampling error, which are non-representa-
tive distributions of individuals within the
Anecdotal reports, whether in the fornsample because of random chance. This
of spontaneous reports to regulatory agerisk of sampling error causes epidemiolo-
cies or manufacturers or published casgsts to draw inferences only from study
histories in the medical journals, are noesults that have undergone statistical test-
admissible as valid scientific data ornng and which are found to be statistically
which to base an opinion about cause asmsipnificant?!
effect. They report only a temporal asso- But there are courts that have held that
ciation between the exposure and the digesults of epidemiological studies need not
ease and are not the type of data reasdie statistically significant in order to be
ably relied on by scientific and medicapdmissible on the issue of causatiohin-
experts to form opinions about cause arfter the Supreme CourtBaubert opinion
effect’® A database or registry that comon that issue, they are clearly wrong.
piles and maintains anecdotal reports of i
disease likewise is not the type of data rea- (P) Confidence Interval
sonably relied on to form causation opin- A way to display the amount of risk

2. Anecdotal Reports

ions2° caused by sampling error is the confidence
interval, which can be expressed numeri-
3. Data Analysis cally by an upper and lower limit shown

parenthetically following the study re-
sult—for example, RR = 3.0 (1.5, 7.8)

Study results must be statistically sigmeans a relative risk of 3.0 with a confi-
nificant. Epidemiological studies usuallydence interval running from 1.5 on the
analyze a relatively small sample of dower limit to 7.8 on the upper limit. If the

(a) Statistical Significance

18. O’'Gara v. United States, 560 F.Supp. 79€Mich.App. 1997); Kelly, 957 F.Supp. at 878;
789 (E.D. Pa. 1983). Breast Implant Litig., 11 F.Supp. 2d at 1226; Flue-
19. Hagerty v. Upjohn Co., 950 F.Supp. 1160cured Tobacco, 4 F.Supp.2d 435; Wade-Greaux,
1164 (S.D. Fla. 1996); Muzzey, 921 F.Supp. at 51874 F.Supp. 1441; Whelan v. Merrell Dow Pharms.
Breast Implant Litig., 11 F.Supp. 2d at 1227|nc., 117 F.R.D. 299 (D. D.C. 1987); Padgett, 553
Havner, 953 S.W.2d at 720; Agent Orange, 61E.Supp. at 800; Porter v. Whitehall Labs. Inc., 9
F.Supp. at 1246; Wade-Greaux, 874 F.Supp. 1448.3d 607 (7th Cir. 1993); Casey, 877 F.Supp. 1380;
DelLuca v. Merrell Dow Pharms. Inc., 791 F.SuppSorensen v. Shaklee Corp., 1993 WL 735819 (S.D.
1050-51 (D. N.J. 1992pff'd, 6 F.3d 778 (3d Cir. lowa 1993),aff'd, 31 F.3d 638 (8th Cir. 1994);
1993), cert. denied 510 U.S. 1044 (1994); Cos-Thomas, 731 F.Supp. at 228 (N.D. Miss. 1989);
grove v. Merrell Dow Pharms. Inc., 788 P.2d 129Richardson, 857 F.2d at 831; Agent Orange, 611
1298 (ldaho 1989); Richardson v. RichardsonF.Supp. 1223.
Merrell Inc., 649 F.Supp. 799, 801 n.5 (D. D.C. 22. Allen, 588 F. Supp. at 417 (D. Utah 1984)
1986).But seePick, 958 F.Supp. at 1161-62 (cas€whether correlation between exposure and event is
studies or case series are weak evidence of causwre likely than not is different question than
tion but should be admissible as evidence havinghether results of epidemiological study are statis-
“any tendency” to prove or disprove fact). tically significant); Berry v. CSX Transp. Inc., 709
20. Casey, 877 F.Supp. 1380; Agent Orang&o.2d 552, 570-71 (Fla.App. 1998) (statistically in-
611 F.Supp. at 1248; Havner, 953 S.W.2d at 7Zgnificant studies may be admitted and their insig-
(Tex. 1997). nificant status be brought out on cross-examina-
21. Deluca, 911 F.2d at 943 (3rd Cir. 1990)tion).
Nelson v. Am. Sterilizer, 566 N.W.2d 671, 674
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lower limit of the confidence interval islatory agencies, research institutions and
1.0 or less, it means that there is a possildémost everyone else.
study result, given the accepted level of The lower confidence levels used by
risk of sampling error is 1.0, which signi-some regulatory agencies and others for
fies no difference in risk of disease berisk assessment do not apply to the cause-
tween the exposed and unexposed groupsid-effect analysis in a tort case. These en-
This outcome is termed “not statisticallytities are engaged in prospective risk as-
significant,” and such a study result is naessment, so they often accept lower levels
relied on by epidemiologists or any scienef confidence so they can use questionable
tific person to support a conclusion thag¢pidemiology study results to justify regu-
there is any association between the explation or policy making. This practice may
sure and the disease, much less a causatien perfectly appropriate for assessing fu-
associatiorf® ture risk, but it is completely divorced
In calculating the confidence interval, ifrom the cause-and-effect calculation re-
is necessary to utilize the “two-tailed” testquired in tort cases.
which generates both the upper and lower The Supreme Court taught Daubert
boundaries of the confidence interval. Ahat “scientific validity for one purpose is
study with a more narrow confidence intemot necessarily scientific validity for other,
val has more value than a study with anrelated purpose$®"There should be no
larger confidence interval because it indiconfusion. Regulatory agencies are not en-
cates stability of the data. A larger samplgaged in making cause-and-effect conclu-
size will generally produce a narrower angions. Their use of lower levels of confi-

thus more stable confidence inter¥/al. dence for their own, different purposes is
irrelevant to the causal analysis in tort
(c) Generally Accepted case<’ Y

Confidence Level

A 95 percent confidence level (p = .05 4. Study Conclusions
or less) is generally accepted in the scien- , :
tific, m()adicgl and e);/)idemiglogy communi- (@) Relative Risk
ties. This level of confidence means that Relative risk (RR) is a measure of asso-
the investigator is willing to tolerate a Sciation calculated from the frequency of
percent risk that the study result does ndisease observed in the exposed and unex-
reflect a true and valid relationship but iposed study groups. RR is expressed as a
merely due to chance. While the 95 peratio; it is the incidence (frequency of oc-
cent level is arbitrarily set, it is almost unicurrence) of disease in the exposed group
versally employed by scientists, most regudivided by the incidence of disease in the

23. Kelly, 957 F.Supp. at 878; Brock, 874 F.2d-.3d 242 (3d Cir. 1998); Wade-Greaux, 874
at 312; Deluca, 791 F.Supp. at 1057; Marder ¥.Supp. 1441; Whelan, 177 F.R.D. 299; Deluca,
G.D. Searle Co., 630 F.Supp. 1087, 1092 (D. Md&91 F.Supp. at 1046; Havner, 953 S.W.2d at 723-
1986), affd sub nom.Wheelahan v. G.D. Searle24; Flue-cured Tobacco, 4 F.Supp.2d 435; McNeil-
Co., 814 F.2d 655 (4th Cir. 1987); Havner, 95®.P.C. Inc. v. Bristol-Meyers Corp., 755 F.Supp.
S.W.2d at 723; Smith, 770 F.Supp. at 1575 n.43206, 1214 n.7 (E.D. N.Y. 1990aff'd, 938 F.2d
Turpin v. Merrell Dow Pharms. Inc., 959 F.2d1544 (2d Cir. 1991)But seeTMI Cases, 922
1349, 1353-54 n.1 (6th Cir. 1992); Wade-Greaw¥.Supp. 997 (no specific confidence level required).

874 F.Supp. 1441. 26. 509 U.S. at 591.
24. Deluca, 791 F.Supp. at 1052; Turpin, 959 27. Agent Orange, 597 F.Supp. at 795; Ethyl
F.2d at 1353-54 n.1. Corp. v. Environmental Protection Agency, 541

25. Kelly, 957 F.Supp. at 879 n.5; Christ’'s Bride~.2d 1, 28 n.58 (D.C. Cir. 1976); Sutera v. Perrier
Ministries Inc. v. S.E. Pa. Transp. Auth., 937%Group, 986 F.Supp. 655, 664-65 (D. Mass. 1997);
F.Supp. 425, 433 n.8 (E.D. Pa. 1996jf'd, 148 Allen, 102 F.3d at 198.
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unexposed or control group. An RR of 1.0, Other courts have held that epidemio-
for example, means that there is no iregical studies producing an RR less than
creased risk of disease in the expose&d0 in the exposed population are not suffi-
group. An RR of 2.0 indicates that there isient to prove causation but nevertheless
double the risk for developing the diseasshould be admitted for the jury’s consider-
in the exposed group as compared to tlaion3? If epidemiology study results with
control group. an RR of less than 2.0 are admissible, they
Based on the nearly universal tort causaeed to be supported by other credible evi-
tion requirement of “more likely than not,”"dence of causation in order to make a
the study result RR = 2.0 has become tlseibmissible cas€Epidemiology study re-
focus of many decisions about the apprsults with an RR greater than 1.0 have
priate legal interpretation of RR valuesbeen considered evidence of “possible”
The vast majority of courts peg admissibileausatior??
ity on an RR of 2.0, but there are minor- It is worth noting again that although
ity views. These minority views should beepidemiology study results producing RR
evaluated in the practical, scientific congreater than 2.0 are admissible, they do not
text in which most epidemiologists viewautomatically prove a cause-and-effect re-
even an RR = 3.0 to be a relatively wealationship between the exposure and a dis-
association. ease. Relative risk is simply a measure of
An RR greater than or equal to 2.0 is thassociation. Once a statistically significant
lowest threshold study result to support aassociation has been shown, it is then nec-
inference that the substance or exposugssary to go through the type of general
more likely than not caused the diseag@usation analysis set forth below to at-
among the exposed group. Accordingljtempt to determine whether a causal rela-
epidemiology study results need to prdionship exists between the exposure and
duce an RR greater than or equal to 2.0 tae disease.

constitute admissible evidence to support a _
causal inference. (b) Confounding Factors

If the study results show an RR of less A confounding factor or “confounder” is
than 2.0, the study tends to disprove caus@variable that is a risk or causal factor for
tion® If the study produces an RR lesghe disease and also is independently asso-
than 2.0, the study is not admissible at afiated with the exposure. The appearance
on the issue of causatiéh. of the exposure in association with the

But there is a minority view. Someconfounder may create the false appear-
courts have held that if epidemiology studygince that the exposure is associated with
results stand alone as the only evidence e disease, when in fact it is only associ-
causation, the study results must produeged with the confounder. An inherent dif-
an RR greater than 2.0 to be admissible. ficulty with epidemiology studies is that

28. Allison v. McGhan Medical Corp., 184 F.3d26; Raynor, 104 F.3d at 1376; Allen, 102 F.3d at
1300, 1315 n.16 (11th Cir. 1999); Hanford Nucleat97.
Litig., 1998 WL 775340; Manko v. United States, 31. Agent Orange, 597 F.Supp. at 785; Del.uca,
636 F.Supp. 1419, 1434 (W.D. Mo. 1986); Padget®11 F.2d at 958 (3d Cir. 1990).
553 F.Supp. at 801; Marder, 130 F.Supp. at 1092; 32. Allen, 588 F.Supp. at 417; Pick, 958 F.Supp.
Agent Orange, 597 F.Supp. at 785; Cook v. Uniteat 1160; Joint Asbestos Litig., 52 F.3d 1124 (2d Cir.
States, 545 F.Supp. 306, 308 (N.D. Cal. 1982); HalP95); Grassis v. Johns-Manville Corp., 591 A.2d
v. Baxter Health Care Corp., 947 F.Supp. 138871, 675-76 (N.J.Super. 1991).
1403 (D. Or. 1996); Havner, 953 S.W.2d at 717; 33. Bartley v. Euclid, 158 F.3d 261, 273 (5th
Wade-Greaux, 874 F. Supp. 1441. Cir. 1998); Landrigan, 605 A.2d 1079.

29. Daubert, 43 F.3d at 1321. 34. Turpin, 959 F.2d at 1353 n.1.

30. Breast Implant Litig., 11 F.Supp.2d at 1225-
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the subjects in the study population may 1. Level of Exposure or Dose
e o Ty A v ity sy s e on
Injury at issue. Because epidemiolog e or exposure level of the substance or
studies are based on a sample rather t tor Whi(F:)h is the same, or at least is not
an entire census of the population, there S .. . ’ .
always the chance that the other known mlcalr:ilzﬁggerent from that received
unknown causal factors may not be even P '
distributed between the exposed and the
unexposed groups. Accordingly, studies
must always be evaluated for the presenceThe plaintiff must have received the
of confounding factors that can skew theame or substantially similar duration of
study results® exposure if study results are to be general-
An observed association between expied to a larger population including the
sure to a substance or factor and a disegsaintiff.=®
may indicate a true cause-and-effect rela-
tionship or may indicate only a spurious 3. Route of Administration
finding. To distinguish between the two, it
is necessary first to consider the effect %
any confounding factors.

2. Duration of Exposure

If relevant, the route of administration
ust not be significantly different between
the plaintiff and members of the exposed

40
GENERAL CAUSATION ANALYSIs ~ 9roup:
A. Generalizing Results 4. Timing of Exposure

The concept of “fit" discussed by the The timing of exposure must not be sig-
Supreme Court ilDaubertalso is a critical nificantly different*
issue to the question of generalizing epide-
miology study results to the general popu- 5. Identity of Substance
lation, including the plaintiff in a particular
case. It is clear that the plaintiff must b?h
substantially similar to the populationt
studied in all significant respects—that is,
the plaintiff must qualify as a member of 6
the exposed study group. If not, the study
result cannot be generalized to the plaintiff The epidemiology study must look at
and should not be admitted into evidendie same disease from which it is alleged
as irrelevant and misleading to the jdty. that the plaintiff suffer$?

The plaintiff must have been exposed to
e same substance or factor evaluated in
he epidemiological studi.

. ldentity of Disease and Subtype

35. Brock, 874 F.2d at 311; Agent Orange, 611 40. Wade-Greaux, 874 F.Supp. 1441.

F.Supp. at 1251; Joiner v. Gen. Elec. Co., 864 41. Id.; Sutera, 986 F.Supp. at 662; Cadarian v.
F.Supp. 1310 (N.D. Ga. 1994kv'd, 78 F.3d 524 Merrell Dow Pharms. Inc., 745 F.Supp. 409 (E.D.
(11th Cir. 1996),rev’'d, 522 U.S. 136 (1997); Mich. 1989); Dodd-Anderson v. Stevens, 1994 WL
Wade-Greaux, 864 F.Supp. 1441. 26922 (D. Kan.).

36. Kelly, 957 F.Supp. at 878; Adams v. Ind. 42. Joiner, 864 F.Supp. 1310; Marder, 130
Bell Tele. Co., 2 F.Supp.2d 1077, 1095 (S.D. Ind=.Supp. 1087, 1089; Chikovsky v. Ortho Pharm.
1998); Berry, 709 So.2d at 558. Corp., 832 F.Supp. 341, 346 (S.D. Fla. 1993).

37. Agent Orange, 611 F.Supp. at 1273-74. 43. Christophersen v. Allied-Signal Corp., 939

38. 1d. at 1241; Wade-Greaux, 874 F.SuppF.2d 1106 (5th Cir. 1991); Peterson v. Sealed Air
1441; Havner, 953 S.W.2d at 720; Schudel v. Ge@orp., 1991 WL 66370 (N.D. Ill. 1991); Paoli PCB
Elec. Co., 120 F.3d 991, 997 (11th Cir. 1997). Litig., 35 F.3d 717; Estate of Mitchell v. GenCorp

39 Joint Asbestos Litig., 758 F.Supp. at 203, 77c., 968 F.Supp. 592, 600 (D. Kan. 1997); Casey,
F.Supp. at 114; Sutera, 986 F.Supp. at 662; Wad&?7 F.Supp. 1380; Whiting v. Boston Edison Co.,
Greaux, 874 F.Supp. 1441; Schudel, 120 F.3d 891 F.Supp. 12 (D. Mass. 1995).
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7. Extrapolation of Animal Data to consider and eliminate the effect of any
onfounding factors. When that has been
one, the observed association must be
dged against established causation crite-
la to determine whether it is scientifically
alid to draw a causal inference.

These criteria are known as the Koch-
Henle postulates or the Austin Bradford
Hill criteria and include

It has become commonplace for expert e strength of the association,
witnesses to announce that they have reliede consistency of the association,
on raw data presented in published epide-e specificity of the association,
miology studies but that they reject the au- e temporality,
thors’ analyses and conclusions. Courts, e dose response relationship,
including the U.S. Supreme Court in e biological plausibility and
General Electric Co. v. Joinghave con- e consideration of alternative explana-
demned that practic®. tions.

Another common practice of expert wit-
nesses who reject the interpretation and 1. Strength Of Association
conclusions of epidemiological study au-

; . .. A higher relative risk may be less likel
thors is to recalculate study data using dl&) be ?he result of bias orysampling err>c/)r

ferent statistical methodology. This prac: ;
N T4 nd therefore more likely to reflect a
tice is contrary to the scientific method. | ausal relationshif,

violates the study protocol and is by defi-
nition a post hoc analysis after the data has
already been collected. This practice, so
obviously result oriented, would not be tol- If exposure to a substance has caused
erated in the scientific world and deserveéfe disease, that exposure must have oc-
no better treatment in the coutts. curred before disease symptoms appeared.

In addition, it is necessary to consider any
C. Association and Causal Inference possible latency period of the disease to
. . - determine whether the exposure occurred

Epidemiology study results indicat§, e anpropriate temporal relationship.

only whether there is a positive, stalistic, - eyample, all types of cancer have a
cally significant association between a?ygecific latency period: one does not de-

exposure and a subsequent disease Or Yujon cancer the day after exposure to a
jury. Once a positive, statistically signifi- articular substancé
cant association is observed, it is necessapry '

Results of animal studies cannot be e
trapolated to human beings without a vali
scientific basis, taking into account speci
differences and the magnitude of exposu
in most animal studies.

B. Contrary Usage

2. Temporal Relationship

44. Allen, 102 F.3d at 197; Agent Orange, 61Mass. 1986); Brock, 874 F.2d 307; Marder, 630
F.Supp. at 1273; Paoli PCB Litig., 35 F.3d at 748.Supp. 1087; Lee v. Richardson-Merrell Inc., 772
(3rd Cir. 1994). F.Supp. 1027 (W.D. Tenn. 1991ff'd, 961 F.2d

45. 522 U.S. 136 (1997)See alsoMoore v. 1577 (6th Cir. 1992)cert. denied 506 U.S. 868
Ashland Chemical, 151 F.3d 269, 227 n.8, 278 (511992); Turpin, 736 F.Supp. 737; Hall, 947 F.Supp.
Cir. 1998); Kelly, 957 F.Supp. at 878; Cadarian1387; Daubert, 43 F.3d 1311 (9th Cir. 1995).

745 F.Supp. at 411-12; Rutigliano v. Valley Busi- 47. Christ's Bride, 937 F.Supp. at 434; Berry,
ness Forms, 929 F.Supp. 779 (D. N.J. 198€)d 709 So.2d at 559; Cook, 545 F.Supp. at 308;
sub nom.Valley Business Forms v. Graphic FineLandrigan, 605 A.2d 1079.

Color Inc., 118 F.3d 1577 (3d Cir. 1997). 48. Nat'l Bank of Commerce v. Associate Milk

46. Kelly, 957 F.Supp. at 879 n.5; Lynch v.Producers, 22 F.Supp.2d 942, 974 (E.D. Ark. 1998);
Merrell Nat'l Labs., 646 F.Supp. 856, 865 (D.Whiting, 891 F.Supp. 12 (D. Mass. 1995).
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By itself, a temporal relationship be- 4. Biological Plausibility

tween exposure and subsequent disease i%n assessment should be made as to

not sufficient to establish a cause and ef- .
fect relationshig? Evidence of a temporalWhether the study results are consistent

: . . ith existing knowledge. The importance
relat(qunshlgln betv_ve_en gxpos_lérfgl_aﬁd q'sea%é'this facto? depends %n the Ievelpof scien-
standing alone, is inadmissitfeLikewise, ... : : ”
if there is no evidence of general caus ffic knowledge regarding the physiologi
tion, evidence of a temporal relationshi
between the exposure and the disease
inadmissible?

al mechanism by which the disease pro-
£ss work$3

D. Occam’s Razor

3. Replication and Consistency Finally, any general causal inference
— : should be tested against the principle of
Replication—that is, the repeated pe%ccam’s razor, named after William of

formance of the same or similar study debccam and also known as the rule of parsi-

sign—is a cardinal scientific principle. Inmony. It holds generally that if there is a

the scientific world, if results cannot be imple and obvious explanation, that ex-
replicated by a different investigator, the lanation probably is correct and is to be

Q?JV?Athg?gygl%gﬁgﬁétgt?ét?;\i%?]bclli strl) referred over a complex and unfamiliar
. .explanation. lllustration: “When you hear
there should be repeated human epidemiq]- , o
: . . oofbeats in Texas, it is probably a horse
ogy studies showing consistent result ind not a zebra.” When the disease or in-

vsvgjidlr?c:d v;/rllthalr;((::?ennstli?itcer;)talr ::ggst Oarer Or\]/ ury occurs in the absence of the exposure,
9 P may be unscientific to assume that the

one or the other side of a question. Th . o
only scientifically valid conclusion in that>ame disease or symptom occurring in an

circumstance is that the studies are incoﬁz(pOS(ad individual was caused by the sub-

clusive and cannot be used as affirmati\fetance or factor, at least in the absence of

: . : : convincing epidemiological or direct evi-
evidence on either side of the isstie. dence of causatioh.

49. Baker v. Danek Medical, 35 F.Supp.2d 875, 52. Joint Asbestos Litig., 827 F.Supp. at 1037
880-81 (N.D. Fla. 1998); Moore, 151 F.3d at 278&7.18, 1038; Christ's Bride, 937 F.Supp. at 432;
Porter, 93 F.3d 607; Saari v. Merck & Co., 961 FBreast Implant Litig., 11 F.Supp.2d at 1228; Berry,
Supp. 387, 396 (N.D. N.Y. 1997); Sanderson w09 So.2d at 559; Kehm v. Proctor & Gamble Co.,
Int'l Flavors & Fragrances Inc., 950 F.Supp. 981580 F.Supp. 890, 901 (N.D. lowa 1983jf'd, 724
988-89 (C.D. Cal. 1996); Hall, 947 F.Supp. 1387;. F.2d 613 (8th Cir. 1983); Raynor, 104 F.3d at 1375;

50. Breast Implant Litig., 11 F.Supp.2d at 1232Wade-Greaux, 874 F.Supp. 1441; Agent Orange,
Cuevas v. E.l. DuPont de Nemours & Co., 95611 F. Supp. at 1273-74; Havner, 953 S.W.2d at
F.Supp. 1306, 1311 (D. Mass. 1997). 727.

51. Hall, 947 F.Supp. 1387; Kelly, 957 F.Supp. 53. Berry, 709 So.2d at 559.

873. 54. Kelly, 957 F.Supp. at 882 n.12.



